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PREFACE TO SIXTH EDITION 


The continued rapid advance of medical science, and the extending' use 
and appreciation of this textbook, have lOade necessary the publication 
of this, the sixth edition, mthin four years of the appearance of its pre- 
decessor. It will readily be understood that the production, under war- 
time conditions, of a volume of this character and magnitude, has been a 
somewhat formidable task, which has been successfully accomplished only 
through the self-sacrificing labours of the contributors and the co-operation 
of the publishers. 

The extent of the revision may be judged by the details set forth below, 
which are generally noted in the order of appearance of the respective 
articles throughout the work. It will be a source of satisfaction that, not- 
withstanding the very extensive revision, the size of the volume is 
practically the same. 

The purpose and scope remain the same as when the work was originally 
conceived twenty years ago, namely, the presentation of a comprehensive 
survey of the practice of modern medicine in the form of a textbook, each 
subject being dealt with in an essentially practical manner, prominence 
being given to diagnosis, treatment, and prognosis, rather than to aetiology 
or pathology, although both these latter are dealt with in sufficient detail 
for ordinary reference. 

In the new edition, the principal alterations in the general arrangement, 
classification, and nomenclature include: The sub-se<-tion on Diseases due 
to Filtrable Viruses is placed immediately after that on Bacterial Diseases. 
The articles on Acute Anterior Poliomyelitis, Lethargic Encephalitis, Herpes 
Zoster, and Babies have been transferred from the sub-section due to 
Filtrable Viruses to form a sub-section of Diseases of the Nervous System, 
and the article on Multiple Myeloma ffiom the section on Diseases of the 
Blood to that on Diseases of the Skeleton. Oroya Fever and Verruga Peruviana 
are included under the general term Bartonellosis. There is a new classifica- 
tion of Typhus and the Typhus-like Fevers; a re-arrangement regarding 
Toxic and Infective Diseases of the Liver ; a re-classffication of the Haemor- 
rhagic Diseases ; a modification of the classification of Diseases of the Arteries ; 
and a new arrangement regarding Meningeal Haemorrhage and Chronic 
Subdural Haematoma. Changes in nomenclature are: Lymphopathia 
Venereum for Climatic Bubo ; Upper Dysphagia with Anaemia (Paterson’s 
(so-called Plummer-Vinson) Syn^ome) for Dysphagia with Anasmia and 
Glossitis (Plummer-Vinson Syndrome) ; Methaemoglobinaemia and Sulphas- 
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moglobmeemia for Enterogenous Cyanosis ; and the Motor Neurone Disease 
for Progressive Muscular Atrophy. 

New articles have been added on the following : The Common Cold^ 
Leptospirosis, Epidemic Myalgia, Pink Disease, Injuries from X-rays, 
Injuries from Radio-active Substances, Manganese Poisoning, Poisoning by 
Coal-Tar Derivatives, Poisoning by Chlorinated Hydrocarbons, Adiposity, 
Diabetes Tenuifluus, Antihormones, Acute Suprarenal Deficiency, Virilism, 
Feminisation, Pseudo-Hermaphrodism, Sexual Precocity, the prescribing 
and administration of Hormone Preparations, Idiopathic Steatorrhoea, 
Tuberculosis of the Spleen, Chronic Tuberculous Lymphadenitis, Functional 
Bundle-Branch Block, the Heart in Hypothyroidism, Allergy, Adenoma 
of Bronchus, Congenital Cystic Disease of the Lung, Pneumonitis, Focal 
Osteitis Fibrosa, Dyschondroplasia, Sarcoidosis, Benign Aseptic Meningitis, 
Hypertensive Encephalopathy, Acute Disseminated Encephalomyelitis, 
Kernicterus, Rupture of the Intervertebral Disk, Acute Febrile Polyneuritis, 
Progressive Hypertrophic Polyneuritis of Dejerine and Sotta, and Neuro- 
fibromatosis. 

Other new matter has reference to the use of the sulphonamide group of 
drugs in the treatment of acute infections, the use of a toxoid in the 
prophylaxis of Tetanus, skin tests and capillary fragility in Scarlet Fever, 
the classification of the Organisms causing Bacillary Dysentery, specific 
treatment in Oroya Fever, Verruga Peruviana, Malaria, American Dermal 
Leishmaniasis, Trypanosomiasis, Giardia Intestinalis, and in Thread Worms, 
the pathology and complications of Mumps, the symptoms and diagnosis 
of Amoebic Dysentery, the diagnosis and prophylaxis of Louse-Borne 
Typhus, Mercurial Poisoning, the use of the new insulins Protamine and 
Protamine Zinc Insulin, the treatment of Infantile Scurvy, the aetiology 
of Rickets, the Sub-Scurvy State, the Red Blood Cells, Clinical Electro- 
Cardiography, including the Fourth or Chest Lead, Chronic Miliary Tuber- 
culosis, Epituberculosis and Hilar Flare, Oleothorax, Thoracoplasty and 
Extrapleural Pneumothorax in the treatment of Pulmonary Tuberculosis, 
the Superior Pulmonary Sulcus or Pancoast Tumour, the prognosis of Acute 
Nephritis, Familial Haemorrhagic Nephritis, Sodium Diaphenyl hydantoinate 
(dilatin, cpanutin) in the treatment of Epilepsy, Migraine, and the effects 
of the stress of war upon the mental health of soldiers and others. 

The following portions have been entirely rewritten : The sections on 
Diseases of the Endocrine Glands and Diseases of the Joints and Inflam- 
matory Diseases of the Fibrous Tissues. The articles on Lymphopathia 
Venereum, Spirochaetosis Icterohaemorrhagica, Introduction to Rickettsia 
Diseases, Alcoholism, Lead Poisoning, tests for Hepatic Function, Acholuric 
Jaundice, Acute Infective Hepatitis, Aplastic Ansehiia, Methsemoglobinflemia 
and SulpheBnoglobinsBinia, Melaena Neonatorum, the Aetiology of Agranulo- 
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G 3 rto 8 is, Niemann-Pick’s Disease, Hand-Sokiiller-^Christian’s Disease, Irritable 
Heart of Soldiers, Primary Cardiac Strain, Auriculo-Yentricalar Nodal 
Rhythm, Ventricular Fibrillation, Sino-Auricular Block, Chronic Adhesiye 
Pericarditis, Tuberculosis of the Pericardium, the Surgical Treatment of 
Angina Pectoris, Hypertension, Raynaud’s Disease, Hcemoglobinuria, the 
Pathology of Toxsemic Kidney, Osteitis Deformans, Leontiasis Ossea, Osteo- 
malacia, Osteogenesis Imperfecta, Oxycephaly, Achondroplasia, Multiple 
Myeloma, the aetiology of Meniere’s Disease, the treatment of Spasmodic 
Torticollis, the aetiology and pathology of Polyneuritis and Hasmatomyelia. 

The following articles have been partly rewritten : Infection, Immunity^ 
the treatment of Coliform Bacillus Infections, the methods of immunisa- 
tion and of prophylaxis in Diphtheria, Yellow Fever, Syphilis, Yaws, Flea 
Typhus, Mite Typhus, Tick Typhus, the Clinical Aspects of Glandular Fever, 
Arsenical Poisoning, Beriberi, Pellagra, Tropical Macrocytic Anaemia, the 
pathology of Chronic (Esophageal Ulcer, the aetiology of Anorexia Nervosa, 
the surgical treatment of Ulcerative Colitis, Acute and Subacute Hepatic 
Necrosis, the Blood Volume, Symptomatic Haemorrhagic States, the 
Treatment of Splenic Anaemia, Heart Failure, Auriculo-Ventricular Block, 
Pulsus Altemans, Chronic Valvular Disease, Acute Simple • Myocarditis, 
Chronic Mycardial Disease, Hypertrophy and Dilatation of the Heart, 
Acute Pericarditis, Syphilitic Affections of the Aorta, the Heart, and the 
Pericardium, the treatment of Bell’s Palsy, the signs of Local Lesions within 
the Skull and Brain, the pathology of Hydrocephalus and Craft Palsy. 

An important innovation has been made in connection with the names 
of drugs. It was thought that a useful purpose would be served by the 
following : The English names in the British Pharmacopceia of 1932, or 
in one of its addenda, or in the British Pharmaceutical Codex are used. On 
the first occasion on which the official name is mentioned in the section on 
treatment of any particular disease, it is followed immediately by the name 
used in the United States Pharmacopeia when there is a material difference 
between the two. Next follow, almost always in brackets, the names of 
the more widely known of any proprietary preparations of corresponding 
composition, the British products usually being given priority, and, in 
the case of both the British and the foreign preparations, usually in alpha- 
betical order. In the prescribing of drugs, following the recommendation 
in the British PharrnaeopcBia^ grains and ounces for solids, and minims and 
fluid ounces for liquids, are used instead of the conventional symbols. It is 
a pleasure to express my indebtedness to Mr. H. Davis, Ph.D., A.I.C., Ph.C., 
for his valuable technical assistance in this connection. 

There are 12 new illustrations (Figs. 51, 68, 82, 85, 86, 87, 89, 90, 92, 
93, 94, and 95). 

Drs. W. S. C. Copeman, Donald Hunter, Alan Moncrieff, and S. L, 
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Simpson are new contributors, and to them I desire to offer a warm 
welcome. 

Since the appearance of the last edition Medical Science and Practice 
have suffered a great loss in the death of three of the contributors, namely, 
Otto Leyton, Edward Mapother, and William Henry Willcox, the last since 
this edition went to press. I desire to pay to their memory a profound 
tribute of regard and gratitude. 

It may be considered not inappropriate if I offer a few remarks on this 
occasion. From the inception of this textbook, it met with a notable 
degree of appreciation from the class of readers for whom it was intended, 
and each successive edition has been received with an ever-growing measure 
of approval. Its circulation to-day is greater than ever in all English- 
speaking countries, and it is interesting to observe that its popularity 
abroad has increased in even greater measure than in the United Kingdom. 
These results suggest that the plan of the work as outlined in the Preface 
to the First Edition was fundamentally sound, and even, it may be said, 
anticipatory of the developments which have taken place in the teaching 
and practice of medicine. Apart from this original validity of conception, 

I attribute the success of the book to the high abilities and devoted efforts 
of my coUeagues, the contributors, with whom from the beginning my rela- 
tionship has been of the most intimate and happy character. No words of 
imne can adequately express my admiration and grateful appreciation of 
their help. ^1 I can do is to tender them my cordial and abiding thanks. 

1 desire to add that it has been an immense privilege to have been Editor 
of the first six editions of this Work. 

I earnestly hope and venture to believe that this new edition wiU be 
to an extent not less than its forerunners, of service aUke to Teachers of 

SiTr’tn Ptyeicians, and Senior Students, and that it may 

contmue to be regarded as not unworthily representing British Medicine. 

73 Harmy Street, London, W., ^®EDERICK W. PRICE. 
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It Ib generally recognised that within recent years there has been a great 
advance in knowledge throughout the domain of Medicine. As an example 
of this might be cited the branch of cardiology. As the result of the intro- 
duction of the clinical polygraph and of the electro-cardiograph we are now 
able to analyse the cardiac action in a manner which was never possible 
before, and many of the problems in the study of diseases of the heart which 
have baffled clinicians for generations have been practically solved, while 
others are in process of solution. In the department of neurology the 
progress made has been scarcely less notable. It seemed to me, therefore, 
that now, more than ever, it has to be acknowledged that it is beyond the 
scope of any authority, however varied his range of knowledge, to do full 
justice to the ever- widening field of Medicine, and that a useful purpose 
might be served by the publication of a work of moderate compass and 
in one volume, in which the different branches of Medicine were dealt with 
by authors who have made a special study of them. It has also been thought 
advisable to include sections on Diseases of the Skin and Psychological 
Medicine. Tropical Diseases are also included. 

In order to secure greater uniformity of method and style, I have generally 
adopted the principle of allotting a whole section to one author, or to two 
writing in collaboration, instead of enlisting the services of a large number 
of writers. I confidently anticipate that it will be recognised that I have 
been most fortunate in the selection of the various contributors to the 
volume, and I wish to offer to each of them my warmest thanks. I also 
desire to express my gratitu4|B to Dr. A. F. Beddard, for the time he has 
very generously placed at my disposal, and for much valuable advice. It 
is a pleasant duty gratefully to acknowledge my indebtedness to Dr. Claude 
B. Eer for the use of blocks of figures taken from his Manual of Fevers; 
and to Dr. James Collier and Sir James Purves Stewart for a block of 
figure 96, 

It is my earnest hope that the book may be considered a credit to the 
London School of Medicine. 

FREDERICK W. PRICE. 

133 Harley Street, Lokdon, W., 

January 1922. 
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A TEXTBOOK OF THE PRACTICE 
OF MEDICINE 

SECTION I 

INFECTION 

Effects op Baotbrul AcrmTY 

When a bacieiial invasion of the body tissues occurs the result is disease ; 
the process is spoken of as an infection, and the bacterium is said to be patho- 
genic. The terms “ pathogenic ” and “ non-pathogenic ” are by no means 
rigid. Ko organism is pathogenic to all animals, and even organisms generally 
pathogenic to a given species may be introduced into an individual of that 
species, even in considerable quantity, without producing disease. On the 
other hand, organisms usually saprophytic, when introduced in sufficient 
quantity into an animal of a species usually immune, may cause disease. 

Oi^anisms pathogenic for one species of animal are frequently non- 
pathogenic for other species, and not a few organisms are pathogenic for man 
alone, except under certain exceptional experimental conditions. 

Certain organisms which habitually exist under normal conditions as sapro- 
phytes in one part of an animal’s body, may at the same time be the cause 
of an active inmction in another part. For example, a member of the ooliform 
group of intestinal bacilli, usually a harmless saprophyte in the intestine, may 
be simultaneously the cause of an active infection in the bladder. Bacteria 
which usually function as harmless saprophytes, but under certain conditions 
become pathogenic, are termed “commensals.” Again, micro-organisms 
that are potentially infective may and do exist under saprophytic conffitious ; 
that Is to say, apart from the animal body, and under different conditions 
as rs^ards temperature, etc. Saprophytic bacteria that are incapable of 
invaffing living animal tissues may yet invade the animal body when any 
part thereof is so injured as to be dead, or is in process of dying. Certain 
varieties of bacteria, usually infective, may become saprophytic. The hosts 
are then termed “ carriers.” The best known examples thereof are the 
typhoid bacillus, the diphtheria bacillus and the meningococcus. The two 
former examples generally, if not always, occur after an infection, whereas 
the meningococcus is more often found existing in a saprophytic than in a 
pathogenic state. In these oases the bacteria do not exert any apparent 
liarmra effect, but they are, of course, of great potential danger to the 
surrounding community. 

I 
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INFECTION 


A similar condition exists in connection with the paratyphoid bacilli 
and those of the food-poisoning group generally. This condition differs to 
some slight extent from that of the carriers noted above, in that there is 
some evidence, continuous or recurrent, of constitutional disturbance, though 
in the periods between recurrence, which may be prolonged, the condition 
closely resembles that of a carrier. 

Infective bacteria are generally aerobic, or facultatively aerobic. True 
anaerobes have very httle power of spreading through uninjured animal 
tissues unless they are accompanied by aerobes, though they may cause 
localised infections in tissues in which the oxygen supply is limited. Hence 
the bacteria usually associated with infections are aerobic organisms that 
nourish at body temperature. 

A microbe may belong to a highly infective variety and yet its infectivity 
vary greatly. This property is known as virulence, and depends on various 
factors. 

The jHith of infection also has a determining influence. Thus, staphylococci 
injected subcutaneously in a rabbit produce a local abscess, while if the 
injection be intravenous, pyseraic abscesses may lead to death. Typhoid 
bacilli must be swallowed to be infective, while it has been demonstrated 
that plague may be caused by rubbing B. pestis into the skin. 

Subject of infection. — Healthy individuals differ greatly in their reaction 
to infective microbes, because of individual, racial or environmental charac- 
teristics, or because of age. 

A heal susceptibility may be brought about by trauma or interference 
with the circulation, conditions which may permit even anaerobic organisms 
to flourish. 

An existing disease may modify the reaction of the host to an infection. 
Thus the subjects of diabetes are prone to staphylococcal and tuberculous 
infections. 

Bacteria that are capable of spreading in the tissues usually have the 
power of causing septiemnia, that is, of flourishing in the blood stream, and, 
as a seijuel, of producing pycemic processes. Other bacteria causing acute 
infections appear in the blood stream during the earlier stages of the infection, 
but in the later stages tend to disappear therefrom, the bacAericemia being 
incidental to, but not coextensive with, the infection. Streptococci and 
staphylocMci are common examples of the former process, and the typhoid 
bacillus of the latter. 


Results of Bacterial Infection 

If the in^vidual be in a healthy state, even a large quantity of virulent 
micro-organiBins can gain admission to the body, and, owing to the local 
destroyed before damage occurs ; such a repelled invasion 
^y cause no symptoms. When the local defences prove inadequate to 

rST" 

infection may result in cellulitis or abscess formation, associated 
mlt a'bsorption of poisonous products ; such a local infection 

generahsed, leading to septicsemia or pyssmia. But whether 
the mfection he local or general, or both, a greater or le.88 degree of general 
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^isoniag nmy occur, by reason of soluble poisons elaborated by the bacteria. 
These poisons are termed “ toxins.” Toxins are of two varieties— exotoxins 
and endotoxins. 

Exotoxins are soluble poisons elaborated by certain classes of bacteria — 
notably diphtheria and tetanus. These exotoxins are destroyed by com- 
paratively low temperatures ; for instance, diphtheria toxin is destroyed by 
a temperature of 65^ G. When an exotoxin is introduced into an animal’s 
body, the specific effects thereof appear after an incubation period. Endo^ 
toxins can only be recovered by autolysis or trituration of the micro-organ- 
isms whch produce them. This means that those bacteria which only elabo- 
rate endotoxins can only poison an animal by proliferating within the tissues 
of that animal, while the poisoning produced by exotoxin may occur without 
invasion of the body by the orgamsm concerned. Endotoxins will withstand 
a temperature of 100® C. 

The difference between exotoxin and endotoxin is a fundamental one in 
specific therapy, as in a toxsBmia from exotoxin a suitable antitoxin in 
appropriate amount constitutes an adequate defence, while in the case of 
toxaemia from an endotoxin the bacterium itself has to be proceeded against. 
The mode of action of toxins is very variable and depends upon the variety 
of bacterium. The toxins of diphtheria and tetanus tend to produce profound 
poisoning effects on the nerve tissues. Those consequent upon other infections 
produce other effects, prominently fever and degenerative changes in the 
tissues. 


IMMUNITY 

Definition. — Immunity is that function of the animal organism by virtue 
of which the effects of bacterial activity are resisted. Immunity is either 
natural or acquired. 


Natural Immunity 

Factors determining immunity are not well understood ; but environ- 
ment, habits, age and race partly account for them. The natives of countries 
where certain diseases arc endemic may be far more resistant to those diseases 
than inhabitants of countries where the diseases are not endemic, as shown by 
the resistance of the negro to yellow fever. Conversely, diseases that have 
existed in mild forms for years endemically among one race may cause a 
veritable plague when introduced to a fresh race. Thus tuberculosis ravaged 
the North American Indians, and syphilis when introduced to Europe from 
America, where it was probal)ly endemic, followed the course of an epidemic 
of a highly contagious disease. 

There is also individual immunity, as shown by the fact that in any 
epidemic some individuals entirely escape infection, while in those infected 
all degrees of resistance are noted. In contradistinction to individual natural 
immunity, which condition does not lend itself to analysis, there is the con- 
dition of individual susceptibility — a condition to which considerable study 
has been devoted, chiefly in the direction of non-bacterial toxeeinias, such as 
hay fever and the various toxic idiopathies. 
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ANTITOXINS 


Acquired Immunity 
(i) As the result of recovery from infection 

When an individual has recovered from certain infections such as typhoid 
fever, scarlet fever, measles and the other exanthemata, he commonly 
experiences immunity from those diseases in future. The duration of this 
form of acquired immunity varies greatly with different infections : that 
following influenza and pneumonia may be quite short. This acquired 
immunity was recognised centuries ago, and history shows that attempts at 
protection were made by inoculating infective material ; it was on account of 
this knowledge that Pasteur began the study of protrcctive inoculation which 
forms the basis of our knowledge of immunity. 


(ii) Artificial Immunity ; Active and Passive 

Pasteur, in 1880, showed that injections of attenuated cultures of the 
organism of chicken cholera would protect the inoculated fowl against 
lethal doses of the virulent bacilli. From this observation resulted artificial 
immunity, and because the protection is elaborated solely by the action of 
the tissues of the infected animal, the term Active Immunisation was intro- 
duced by Fjhrlich. 

Von Behring, in 1890, dis(‘.overed that the serum of actively immunised 
animals when transferred to other animals cjonferrcd immunity on the latter, 
and this process is termed Passive Immunity. It differs broadly from active 
immunity in that the protection afforded is comparatively transient, depend- 
ing as it does on the actual amount of immune substance introduced. 


Antitoxins 

As already stated, toxins are of two kinds — exotoxins and endotoxins. 
The former exert their effects independently of the bacteria that produce 
them, while the latter only become effective when their parent microbes 
become dissolved. The injection of suitable doses of exotoxin calls forth 
the response of antitoxin ; whereas the injection of suitable doses of endo- 
toxin, i.e. vaccine, calls forth the response of bacterial antibodies. It is now 
known that other bacteria than those of diphtheria, tetanus and Shiga’s 
dysentery produce appreciable quantities of antitoxin, namely Streptococcus 
soasrlatincB, B, hotulinus and Staphylococcus pyogenes. 

Since von Behring and Kitasato demonstrated the antitoxic properties 
of the blood of ammals immunised against diphtheria toxin in 1890, an 
immense^ amount of work has been published, and improvements in the 
preparation of antitoxin have constantly accrued. 

A unit of toxin is that quantity sufficient to kill a 260 g. guinea-pig 
in 4 days. The^ original Ehrlich unit of antitoxin was that amount tnat 
would ^ve the life ^ a 250 g. guinea-pig injected with 100 units of toxin, 
but owing to variations in the strength and keeping qualities ot different 
batches of toxin, the present unit of antitoxin is the amount of antitoxin 
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in a known weight of dried antitozio serum preserved in England, the United 
States of America and Germany. 

The preparation of diphtheria and tetanus antitoxins is comparatively 
simple, as is also the preparation of scarlatina antitoxin, but the preparation 
of powerful staphylococcal antitoxin is proving difficult. 

Other anti-sera of therapeutic value are those prepared against infection 
by meningococcus, pneumococcus, streptococcus, anthrax, olostridium 
welchii, B. dysentericB and leptospira icterohsemorrhagiee. The use of several 
of these sera has been considerably restricted since the recent expansion of 
chemotherapy. 


The Properties op Immune Sera 

Von Behring’s discovery that the sera of immune animals could passively 
confer immunity shows that such immune sera contain substances either 
different from those, or in excess of those, present in normal sera ; and, in 
1894, Pfeiffer showed that if cholera spirilla were injected into the peritoneal 
cavity of a highly immunised guinea-pig, the bacilli lost motility, became 
granular and swollen, and finally disappeared. This phenomenon became 
known as Pfeiffer’s phenomenon, or Bacteriolysis. It was then shown by 
Metchnikoff and Bordet that a similar result occurred in vitro in a mixture 
of heated immune serum and cholera vibrios if, and only if, normal serum 
be added. As a result of these and subsequent researches it was recognised 
that two substances are present in immune sera, one of which is peculiar 
to immune and the other common to immune and normal sera. The former, 
originally called “ substance sensibilitrice ” (Bordet), is now generally known 
as amboceptor (Ehrlich) ; while the latter, formerly called alexin by French 
writers, is now usually known as complement (Ehrlich). 

It will also be recognised that the specific change that has occurred 
in an immune serum is the presence of amboceptor, which can only act in 
the presence of complement. Amboceptor is specific in that it only acts in 
(ionnection with the bacterium or inoculating substance which calls it forth 
(antigen), while complement acts independently and in connection with 
amboceptor of any kind. 

Bacteriolysis also occurs in connection with typhoid immune sera, 
but many other varieties of bacteria are not subject to it ; it can, 
however, be demonstrated that those organisms, immunity against which 
is unaccompanied by bacteriolysis, are susceptible to other properties of 
immune sera. In connection, however, with bacteriolysis must be mentioned 
haemolysis. Bordet, in 1898, showed that if an animal be immunised with 
the corpuscles of another species the serum of the immune animal acquires 
the property of destroying the red corpuscles of that species. This phen- 
omenon of hsBmolysis has become of great importance, as it forms the inmeat- 
ing phenomenon in the complement deviation test of Bordet and Gengou, 
and of its modification the Wassermann reaction. Similarly many other 
cytotoxic sera can be elaborated by injecting emulsions of appropriate 
cells. 

Agglutinins . — The agglutination of bacteria in the presence of the serum 
of an immune animal was first observed by Charrin and Roger in 1889, and 
as a specific reaction was described by Gruber and Durham in 1896, when 
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Grilnbatiin and Widal simultaneously recognised tlie gi*eat importance of tins 
reaction from a diagnostic point of view in the case of typhoid fever. 

If bacterial substance be introduced into the tissues of an animal, either 
by infection or injection, agglutinin is formed, and will cause agglutination 
of the agglutinable substance in an emulsion of the homologous bacteria. 
The bacterial substance is an antigen, and inasmuch as it appears to be iden- 
tical with the agglutinable substance, the latter is also frequently alluded to 
as antigen. 

Ag^utination occurs in two stages. In the first, sensitisation of the 
bacteria by a specific substance in the immune serum, agglutinin, occurs : and 
in the second, the bacteria adhere together, in clumps, and gradually settle 
by gravity. Such clumping only occurs in the presence of low dilutions of 
salts, acting as electrolytes. 

Agglutination does not affect the vitality of bacteria, and it occurs with 
living or dead bacteria. Agglutinins are relatively thermostable, though an 
agglutinating serum which has been heated to between 62° to 70° C., or which 
has been kept for a long time, may show “ zones ” of agglutination, i.c. 
that with low and high dilutions of serum agglutination occurs, but with 
intermediate dilutions there may be no agglutination. 

Among motile bacteria two types of antigen occur, the flagellar termed 
H, and the somatic termed 0, and the agglutinins resulting from each have 
different characteristics. H agglutination results in large loose flakes, and 
H antigen is usually labile at temperatures of from 80° to 100° C., while the 
0 agglutination results in small compact flakes, and the antigen resists a 
temperature of 100°. The H agglutinins tend to persist in an animal serum 
for a long time, and also tend to reappear in a patient’s blood during a non- 
specific fever, so care must be exercised in reading a moderately high agglutina- 
tion as diagnostic of the existence of infections of tlie entcrica group. These 
considerations do not hold in comiection with diseases such as undulant fever, 
or dysentery, as the 0 agglutinins do not tend to persist., or to be regenerated 
by non-specific fevers. In general, H agglutinations are rapid and may be 
read after 2 hours. 0 agglutinations are less rapid, and are seen at their 
best after 12 hours. The H antigens are generally more specific than the 0 
antigens. For example, the 0 antigens of B, ti/phosus and enlerifidis arc very 
similar, if not identical, but their H antigens are quite specific. In the case 
of the Proteus group, however, the 0 antigens arc far more specific than the 
H antigens within the limits of the group. 

Felix and Pitt have shown that in the case of the typhoid bacillus, and 
possibly also in Salmonella infections, there is a marked difference in smooth 
strains, in that some are far more virulent than others. They have shown 
that strains recently isolated tend to be virulent because they possess a Vi ” 
antigen in addition to the H and 0 antigens of the smooth type of typhoid 
bacillus. The virulence of any smooth type being examined is tested by the 
intraperitoneal injection of mice, the test dose being 100 x 10* bacilli. 

Vi antigen is heat labile, and agglutinative tests to demonstrate its presence 
must be carefully carried out with living suspensions at body temperature. 

In praoti^ the patient’s serum, in a series of graded dilutions, is mixed 
with suspensions of fresh or preserved bacteria, and the mixtures incubated 
at 55 C. ^ The highest dilution of serum containing specific agglutinins varies 
within wide limits according to the nature and state of the infection. 
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With regard to the enteiioa group, the following are usually considered 
as diagnostic : 

B. typhosus . . . . 1 in 64 or higher. 

B. paratyphosus A . . 1 in 32 or higher. 

B. paratyphosus 6 . . . 1 in 128 or higher. 

For classifying bacteria recovered from patients, specific immune sera 
are employed, the titre of which will be known, and the limits of agglutination 
denoting pathogenicity indicated. 

Predpitins , — To a filtrate of cholera vibrios Kraus added anti-cholera serum, 
and incubated the mixture at 37®. After some time flooculi appeared. The 
same phenomenon occurred with typhoid filtrates and anti-typhoid serum, 
and in the course of time precipitating sera were prepared against a great 
variety of antigens, animal, bacterial and vegetable. It was found by 
Ranysz, subsequently elaborated by Dean, that optimal proportions of 
antibody and antigen played an important part in the successful performance 
of the test, and it appears that a relative excess of either hinders the reaction. 
The stren^h of sodium chloride solution used has some effect also on the 
reaction, and Dean has shown that 0-2 per cent, is the most favourable. 
Originally it was thought that precipitin so acted on antigen — precipitinogen 
— as to precipitate the protein thereof, but it has been shown by many 
workers that the bulk of the precipitate is derived from the proteins of the 
antiserum. This is in obvious contrast to the agglutination reaction, in 
which the agglutinated bacteria are clearly derived from the agglutinogen. 

The reaction is turned to account in Forensic Medicine, in the recognition 
of human blood in blood stains, in the recognition of the meat of different 
species of animals, and even in the detection of cereal adulterants. Methods 
of estimation of the strengths of toxins and antitoxins are also based on the 
precipitin reaction. 

Anaphylaxis. — When a foreign protein is introduced into an animal, 
hyper-susceptibility may be produced, which hyper-susceptibility can be 
demonstrated by injecting after the lapse of ten days a further — in itself 
non-lethal — dose of the protein, when there occurs a condition varying 
from slight signs of illness ranging through various stages of respiratory 
distress up to sudden death. A second injection of antitoxin after a sufficient 
interval may produce anaphylaxis. In consequence of this the question of 
desensitisation becomes of great importance. If at some period more than 
10 days after an injection of antitoxin it is desired to give a further dose the 
presence of the anaphylactic state should be negatived. This is done by a 
skin reaction. A small quantity, say 0*05 c.c., of normal horse serum (or 
antitoxin) is injected intradermally, or rubbed into a scarified surface. There 
occurs, if anaphylaxis — or a toxic idiopathy to horse substance — exists, an 
urticarial patch sometimes progressing to a vesicular eruption with a sur- 
rounding area of erythema. This usually occurs within half an hour, but is 
occasionally delayed. If anaphylaxis be demonstrated, the patient should 
be desensitised. If time be not of paramount importance, 0*025 c.c. of anti- 
toxin is administered subcutaneously, and the amoimt is doubled every 
half hour. After 1 c.c. has been given, subsequent doses are given intraven- 
ously until 25 c.c. in all have been administered. When serum is being given 
to a patient whose idiosyncrasy is unknown, 1 c.c. of 1 in 1000 adrenaline 
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in n syringe should be at hand lest symptoms of anaphylaxis should 
appear. . . 

Serum sicktiess . — The use of horse serum, whether normal or immunised, 
and especially when given by the subcutaneous route, often leads to certain 
symptoms of a non-specific character on or about the eighth day after the 
first dose has been administered. These symptoms consist of an urficarial 
rash, with pruritus which may be very troublesome, mild pyrexia, pain in 
and swelling of the joints and some malaise. The urticaria may be con- 
centrated about the site of injection of the serum, or it may be generalised. 
There may be local or general oedema, but the latter is uncommon ; so, too, 
are albuminuria and swelling of the lymph glands. In some cases the local 
urticaria appears much earlier than the eighth day ; it may appear within a 
few hours of the initial puncture, the more genenil symptoms showing them- 
selves towards the end of the week. “ Serum siclmess ’’ is rarely serious. 
Treatment is by anti-pruritic lotions, such as saturated bicarbonate of soda 
solution, or dilute carbolic acid (1 : 100) or lotio calaminee co, and by aspirin 
internally. It may be added that if the joint symptoms precede the rash — a 
rare event — some difficulty may arise in diagnosis. 


THE FILTRABLE VIRUSES 

A number of human diseases, examples of which are small-pox, rabies, 
yellow fever, chicken-pox, measles and epidemic poliomyelitis, are now known 
to be caused by ultra - microscopic viruses, and, arguing from analogy, 
encephalitis lethargica is thought to belong to the group, though proof is 
still lacking. 

As a rule, these viruses measure less than 250 /x/x, and some of them measure 
much less. Particles less than 250 /x/x cannot be resolved by ordinary micro- 
scopes, though Barnard, by the use of a short-wave ultra-violet light and lens 
systems of quartz has resolved objects as minute as 75 /x/x. Great diversity 
of size occurs amongst the viruses. For instance, that of foot-and-mouth 
disease of cattle measures about 12 /x/x, while that of pleuro-pneumonia of 
cattle, which occurs in two forms, measures from 150 /x/x to 250 /x/x. With few 
exceptions, however, the viruses are ultra-microscopic, and will pass through 
filters that fail to pass the ordinary bacteria. The properties of the porcelain 
filters used vary considerably, and other factors besides the actual diameter 
of the pores have to be taken into account. Thus, the substance of the filter 
may a^orb the virus, even though the pores of the filter may be sufficiently 
large for its passage. The flexibility of the virus, and the pressure of flJtration 
may ^so introduce variable factors. It follows, therefore, that the failure 
of a virus to pass through a filter does not necessarily mean that its particles 
are too large. 

Though differing much in size and effects, most of the viruses have charac- 
teristics in common. Many of the diseases caused by filtrable viruses in man 
and animals are highly infectious, very minute doses of virus causing infection 
— ^an infection that spreads with ^eat rapidity. Many of the virus diseases 
produce special intracellular bodies, termed inclusion bodies. These may 
be restricted to one particular tissue, or may be found in various tissues. 
They may occur in the cytoplasm or nuclei of cells, or in both, and vary 
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greatly in size. In some diseases the diagnosis can be made histologically by 
the recognition of these bodies, e.g. the Negri bodies in rabies. The fact that 
the inclusion bodies have been seen to develop in vitro in tissue-cultures 
suggests that the hltrable viruses are intracellular parasites, in which respect 
they differ from the majority of bacteria. 

Some of the virus diseases, such as yellow fever, dengue and papataci 
fever, are insect-borne. 

With the exception of pleuro-pneumonia of cattle, no virus has been 
cultivated in vitro in the absence of growing cells, though many can be 
propagated in tissue cultures, and on account of this exception, many, if 
not the majority of workers, hold the opinion that pleuro-pneumonia is not 
a virus disease. Generally speaking, therefore, viruses can only be propagated 
by animal passage. 

Most of the viruses produce an active immuxiity which is very lasting, 
and in some of the diseases immune serum confers passive immunity. In 
measles the injection of immune senim will produce such a degree of passive 
immunity as to prevent an attack of measles in a contact, but such immunity 
is not lasting. If given about 6 days after contact, a modified al^ck of 
measles of very attenuated type will occur, subsequent to which permanent 
immunity ensues. Valuable clinical results have been claimed by many 
workers from the use of immune serum in the pre-paralytic stage of poliomye- 
litis, but the exact value of the method is difficult to assess. With few 
exceptions all agree that immune serum has no effect when once paralysis 
has supervened. Recent work published by the Rockefeller Institute 
shows that fully inactivated yellow fever virus will not confer immunity. 
Inactivated distemper virus will, however, immunise, and is indeed used as a 
preliminary measure in the prophylaxis of distemper, and inactivated virus 
also confers immunity in cattle plague, fowd plague, rabies, influenza (in 
mice), herpes and some other animal diseases. 

Most of the filtrable viruses are resistant to glycerine, espeoiall}^ at low 
temperature, and remain unaltered for long periods in 50 per cent, thereof 
at 4® C., whereas the lethal effect of glycerine on bacteria generally is well 
known. 

Complement fixation reactions between virus and antibody have been 
.shown in many virus infections, and flocculation has been shown in the case 
of variola virus. Ledingham has shown that homogeneous suspensions of 
the elementary corpuscles from vaccinia and fowl-pox arc agglutinated by 
the sera of convalescent animals, while normal serum has not this effect. 

The following list comprises some of the human virus diseases under three 
headings : 

1. Certain 


Small-pox. 

Chicken-pox. 

Mumps. 

Yellow Fever. 

Den^e Fever. 
Phlebotomus Fever, 

Rift Valley Fever. 
Lymphopathia Venereum. 


Herpes Febrilis. 

Herpes Zoster. 

Infectious Warts. 

Acute Anterior Poliomyelitis. 
Psittacosis. 

Rabies. 

Encephalitis (St. Louis Type). 
Influenza. 



10 


S} Cerbtin 

Metoles. . Monuscum Contagbeuod. 

EooQphalitis Lethargica. Bnbella. 

3. Possible 

Common Cold. 


BACTERIOPHAGE 

In (snRures of baotoria^rtain areas of transparence, increasing atjtiil^ 
expense the growth, have been recognised for years by bactenol<^t|^ 
but had not attracted much attention, wing dismissed as due to autom^ 
until, i||.. i915, Twort found that the process could be transferred to Mli 
cultures; hiJsfinitely. Ho also showed tiiat the l}rtic principle cosH he 
transferred in filtrates free of bact^a. He discussed the possibility of us 
ultra-miStDBCopie virus being responsible. 

D’lfMelle, in 1917, carried out an important research on the phenomesm^ 
and m&ktained that the lysis was due to an ult^a-microscopic virus, to wldcb 
he gave the name “ Bacteriophage.” 

Mudh wntroversy has arisen as to the true nature of bacteriophage, two 
main op^ons emerging — (1) that it is a living nltra*micro 80 opic virus, and 
(2) that it is a ferment supplied by the bacteria themselves. All authorities 
appear.'!^ agree that the actual lytic agent is an enzyme, but disagree as to 
the origin of the enzyme. v 

Bachemphage is very resistant to many influences deleterious to bacteria; 
Many epeeimens require 76° C. for half an hour to ensure destruction. Faeces 
sealed in tubes for more than a year may still show bacteriophage, 
D’Hete^ found it withstood 1 in 200 perchloride of mercury and 1 in 10^ 
carbolie fbr 3 days. ^ 

Usually a bacteriophage to one OTganism has no effect upon a differenf! 
variety, though a certain amount of overlapping with allied strains occurs. •>: 

Bacteriophage can act as au antigen, and when injected into an 
produces hn antiserum which inhibits the lytic action. 

. John Matth®W8» 

Hobdeb. 

A. E. Gow. 



SECTION 11 

INFECTIOUS DISEASES 

A. BACTERIAL DISEASES 

Tix msin results of the mvanou and iufeetiou of the bod)f micro- 
oicgaafems are (bussed in the section U{)on infectkui and imnuu^. It is 
Sfopottiat to distii^Bh clearly between “invasion,” “ in ilW ij ^ B ” and 
** iotoxhiation,” and the reader is referred to the section mentioied for the 
bonsidetation of these several processes. 

TOXJSMIA 

This term k applied to the condition of a patient who k abating into 
the tissues and circulation toxins elaborated at some local site <^ |aicrobic 
kifisetion. The diseases caused by the specific microbes of dipk|ii|j^ia and 
tetaoUB are examples of toxwmia, the sites of infection being in the former 
t^hsease the &uoes or la^^ and in the latter disease ihe dankged tissue 
. .dbout a wound or abrasion. The symptoms toxasaia are. vaumde, and 
dkpead upon the s^ial affinity that lie toxins concerned have.^ certain 
(Akaes or organs. There ate, therefore, general symptoms oommo| to many 
hiibndlio infections : fever, rigors, malaise, vomiting, pains in the»l^k and 
headache, sweating, etc. ; and special symptoms, such mani- 
ftetod by an af^ty of we toxin for nerve structures (paraly8e|,kpasms, 
d^um, etc.), or for the heart (arryhthmia, tachycardia, cardiaO asthenia, 
etc.), and others. \ 

<ke form of toxsemia of great importance k that known as Fatal Sepsis. 
In thk condititHi th»e may be few or no symptoms referable to the.primary 
looal site of infection, yet the resulti^ toxtemia may mauif»| 'itself as 
^rositk, arthritk, anmmia, rarefaction of Ixme, loss of weij^t^ pyrexia, 
or a eombinaticm of these. In focal sepsk , pyr exia k not a mulw feature 
BXO^ in some cases of coliform infection of t^ uimaiy tract andm a minority 
of ^ntal apicsd infeotions. The likely sites for focal sepsk are the nasal 
sinasee, the teeth, the tonsik, the bronchi, the gall-bladder, the amendix, 
tdm iikestanal tract and the genito-nrinary tract in both aexea. . Chronic 
mfsotkm may lurk in oertw of these situations even in the absenoe of gross 
auiaQfleopic lesions. The tonsils, for example, though not enlarged, may 
cdtttun pas or inspksathd secretion in their crypts : a scarred aiw ragged 
. (W one which has venules on its surfsoe k always 8B8Mat,<«pecially 
tte lymph node behind the angle of the }aw k palpable. ^ search 
mast be thmoui^ and qmtemshio, and miy neceisilkta certain 
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instrumental investigations, e,g. X-ray examination of the cranial sinuses, 
of the apices of the teeth and the periodontal membranes ; a cholecystogram ; 
a catheter for a specimen of urine ; a speculum for a view of the cervix uteri. 
Bacteriological examination of a post-nasal swab, or of the apex of a tooth 
at the time of extraction, or of a catheter specimen of urine, of any uterine 
discharge, of material obtained after prostatic massage, or of the stools, etc., 
may be required. The correct interpretation of the findings from such 
investigations is often difficult. 


SEPTICAEMIA 

Septicaemia is a condition in which the infecting microbe transgresses 
the tissue barrier at the site of local infection and invades the blood stream, 
multiplying therein, and thus continuing the infection in a general manner. 
The mere extstence of the microbe in the blood stream is not to be considered 
as necessarily constituting a true septicaemia. Thus we know that during 
the fiiist few days of an attack of t 3 rphoid fever, of pneumonia, and of certain 
other diseases, the specific microbe can very often be isolated from the 
circulation by blood culture. The more thoroughly the investigation of 
microbic infections by blood culture is undertaken, the more patent it becomes 
that at some stage or other the infecting organism exists in the circulation. 
BacterioBmia is a convenient term by which to express the (temporary) 
existence of micro-organisms in the blood stream in other states than true 
septicssmia. 

There are two main conditions of septicsemia in so far as this is related 
to the local infection. (1) The local infection may be obvious, the septicsBmia 
clearly resulting from this ; or (2) no local infection may be discoverable, or 
the local infection may be, at best, merely surmised. Even at a careful 
post-mortem examination the source of local infection may not be manifest 
in some of the cases illustrating this type of septiceemia. 

The microbes ckiefiy concerned in septiccBmia are Staphylococcus aweus, 
Streptococcus pyogenes (vel hmrmlyiicus) and the pneumococcus. Much less 
commonly the gonococcus, Pfeiffer’s bacillus, the meningococcus, and 
B, pyocyaneus perform this role. 

The local infections tending to lead to septiceemia are chiefly concerned 
with the throat (streptococcus), the uterus (“ puerperal fevers ”), the sub- 
cutaneous tissues of the hand and foot (infections during operations and post- 
mortem examinations, septic wounds, etc.), and the site of surgical operations 
(post-operative septicsBima). 

Symptoms. — The symptoms in septicaemia vary much ; there is also 
great variation in the intensity and course of the disease. Some of the 
worst cases from the point of view of prognosis are those in which physical 
signs Me conspicuous by their absence, whether as regards the site of the local 
infection or as regards the development of secondary lesions (thromboses, 
visceral inflammations, etc.). Thus, in a case of puerperal septicaemia, if a 
careful examination of the pelvic organs reveals no defect in the uterus or its 
adnexa, and if no signs of local concentration of the infecting agent be found 
elsewhei^, the case is likely to be one of great anxiety. 

The symptoms include pyrexia^ usually considerable in degree, and moat 
often intermittent in character. Rigors are not uncommon, though by 
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no means constant. Tli$ patient is generally free from pain and local dis- 
comforts, but feels exhausted and veiy iU. The mental state is usually 
normal ; in some casS tHe ouflbok S disproportionately optimistic. Sweats 
are common, especially if the pyrexia is markedly intermittent. Diarrhoea 
may occur. Some degree of general abdpmin^ j^tens^^^ is common. Tie 
spleen maj be palpable. The pulse is quickened^ the pulse tension lowered, 
and there may be subjective cardiac disturbances related to the toxic myo- 
carditis which is an invariable result of the main pathological process. A 
piro^essive haemolytic anaemia is one of the most striking features in most 
septicaemias, both clinically and upon examination of the blood. The leuco- 
cytes vary a good deal, and their number constitutes a helpful point In 
prognosis : the smaller the count the worse the outlook. Loss of weight is 
not a noticeable symptom, except in cases which become “ chronic,’’ nor 
must the absence of this feature lead, of itself, to a favourable view as to the 
outlook. Erythemata are often seen, both diffuse and discrete, especially 
in cases due to streptococcus infection ; they are prone to be evanescent. 
Purpura is not uncommon. Joint pains and swellings are also common, 
and these not seldom disappear without any metastatic abscess formation. 
Pleurisy and pericarditis are not infrequent in staphylococcus infection. 

Prognosis. — The prognosis is serious in all cases of septicaBmia, though 
less so now than formerly. This is partly because, as the result of the earlier 
and more extensive use of blood cultures, more cases are recognised, and 
partly because the exploitation of chemotherapy has added useful treatment 
in many instances of the disease. Of serious import are the following : rigorsi 
the absence of signs of the local infection, the absence of a leucocytosis, mpid 
progression in the associated anaemia, early dilatation of the heart, vomiting^^ 
pleurisy, insomnia, and delirium or stupor. 

Treatment (see pp. 16-19). 


PYEMIA 

When septicaemia is complicated by the formation of multiple abscesses, 
or of multiple foci of tissue necrosis, the clinical condition is conveniently 
spoken of as pyaemia. 

All pyaemic patients are septicaemic, but uot all septicaenuc patients are 
pyemic. Some septicaemias tend to be pyaemias from the first, in other 
cases there is a late development of the pyaemia after a period of simple 
septicaemia lasting for days or, it may be, weeks. In the great majority of 
cases of pyaemia the primary infection is obvious. 

There are three types of pyaemia according to the anatomical distribution 
of the primary infection in relation to the circulation. 

1. Systemic venous fycenda . — This is the form which is seen in osteo- 
myelitis due to SUt'phylococcus aureus, in suppurating wounds (staphylococcus, 
streptococcus, B. coU, etc.), in suppurations of the urinary and bronchial tracte 
and in suppurating dermatitis and cellulitis. The metastatic abscesses form in 
the lungs, Mdneys, perirenal tissues, joints, bones, and, less often, in the heart 
wall and in the brain. The symptoms are those of a severe septioeepna 
together with those of the disease-processes set up by the focal events just 
re&rred to. Some of the cases are of long duration, and when this is so the 
patient is apt to become very emaciated. 
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2. Portal pycmda (suppurating pylephlebitis). — This is the form of py»mia 
resulting from certain pyogenic infections in the alimentary tract — rectum, 
colon, appendix, gall-bladder and elsewhere. The infection follows in ascend- 
ing fashion the radicles of the portal vein, setting up a septic thrombosis 
aim ultimately causing multiple abscesses in the bver. The symptoms are 
those of a severe febrile illness with acute or subacute abdominal signs, 
moderate jaundice, and an enlarging liver. The diagnosis is sometimes 
difficult, but when indubitable the prognosis is extremely grave. The micro- 
organisms concerned are generally of the coliform group, or streptococcus ; 
mixed infection is not uncommon. 

3. Arterial pycemia , — This form of pyaemia is seen in septic endocarditis, 
with which disease it is, for the most part, identical. The focus of primary 
infection, so far as the pyaemic process is concerned, is the endocardium, 
and especially of the valves, where colonisation of microbes takes place, 
and whence innumerable septic emboli proceed into the arterial system. 
Seeing that in the great majority of the cases this focus occurs on the left 
side of the heart the emboli, if they set up metastatic areas of infection, do so 
in organs and tissues supplied by the systemic vessels : spleen, brain, kidneys, 
limbs, etc. In the less common instances, where the endocarditic focus is on 
the right side of the heart, the infection being grafted upon a congenital 
lesion, the emboli lodge in the pulmonary vessels, producing multiple ii^arcts 
in the lung, usually with associated pleurisy. 

The microbes most often causing septic endocarditis are organisms of 
feeble virulence (streptococci of the salivary and fsecal groups, or H. influenza ) ; 
this fact accounts for the infrequency of suppuration in the infarcted areas 
occurring in this disease. When, however, the endocarditis is due to such 
virulent microbes as Staphylococcus aureus and Streptococcus pyogenes^ abscess 
formation does occur in the infarcts. 

Treatment, (see pp. 16-19). 


TERMINAL INFECTION 

Micro-orgamsms which are found in the tissues in the course of a post- 
mortem examination are related to them in four different ways : (i) They 
may be the primary infection leading to the disease-process which causes 
death, (ii) They may be present as secondary infection, in association 
with the primary infection, and they may or may not be largely responsible 
for the death of the patient, (iii) They may be present as a “ terminal 
infection, the disease-process from which the patient suffered being not 
itself manifestly' of microbic origin, but one tending to lower the tissue 
resistance to infection. The terminal infection in these cases generally, 
as name implies, precipitates the lethal event, or actually causes it. 
(IV) Ihey may be present merely as an agonal or sub-mortem invasion, or 
even as. a post-mortem invasion. It is necessary carefully to distinguish 
betweeii the last two of these relations. The mere isolation of orgasms 
from certain tissues (e,g. the mucoid material of the middle ear) in the post- 
mortem room does not prove that they were present in these situations during 
they were operative by way of actual infection. It is even 
doubtful if the ciUtivation of organisms from the blood of the heart, or from 
the cerebro-spmal fluid, after death, give evidence of infection during life. 
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thaugh some authorities consider that it does. Much de{>e&d8, of couise, 
upon the conditions at the time of the investigation. 

Termiml infection does certainly occur, however, in well-recognised form, 
and quite distinct from sub-mortem invasion. The organisms most often 
responsible for the condition are the less virulent strains of streptocooei 
(S. salivarius and S. fcecdlis), the coliform group, staphylococci and the 
tubercle bacillus. B. proteus and B. aerogenes capsulatua are also found 
to cerate in this manner at times. 

The disease-processes in which terminal infection frequently occurs are 
cirrhosis of the liver, granular kidney, diabetes, leukssmia and morbus cordis. 
There is a latent form of septic endocarditis (iuost often streptococcal in 
origin) which is also of the nature of a terminal infection. Serous membrane 
tuberculosis, and especially peritonitis, is quite common in cirrhosis of the 
liver. Many of the patients in whom this terminal infection occurs are so 
ill at the time the event arrives that it frequently goes undiscovered, partly 
because their responses to infection are feeble and partly because clinical 
examination is difficult. 


STREPTOCOCCUS INFECTION 

The streptococci form a group of micro-organisms in which the difierent 
members vary greatly in virulence. They also vary in their morphological 
and cultural features and in their biochemical reactions. There is, there- 
fore, no little difficulty experienced in any effort at successful classificatioD. 
Broadly speaking, there are two main groups of the microbe. (1) There 
is the highly virulent group called Streptococcus pyogenes to which the 
alternative name Streptococcus hcemolyticus is applied, on account of its 
property of hsemolyaing when cultivated on blood-agar. (2) And there 
is the more feebly virulent group S, viridans including the variants S, sali- 
varim and S, fcBcdlis of some authorities. The first t 3 rpe is usually seen 
in long and curling chains when recently isolated, and the second is 
usually seen in short chains of two, four, or some number of relatively 
few members. 

S. pyogenes (vel S. erysipdatosus \ S, hasmolyticus) is the causative 
microbe in erysipelas, in acute abscess formation, in acute cellulitis and 
lymphangitis, in severe operation and post-mortem infections when these are 
of streptococcus origin, and in the more virulent streptococcus infections 
complicating the puerperium, influenza, scarlet fever, and some other specific 
fevers. 

S. viridans {S. salivarius and S, fcscalis) is found in association with 
pyorrhoea alveolaris, with secondary streptococcus infection in rheumatic 
fever, with arthritis occurring in connection with focal infections, and with 
most chronic and subchronic infections of streptococcal origin. The strepto- 
cocci found in the heart valves, and in the blood stream in cases of subacute 
septic endocarditis, are for the most part of this nature. 

The dinical results of streptococcus infection vary according as the infection j 
is by the first or by the second of these types of the microbe. In infection by | 
S, hcmolyticus thd disease-process is usually acute and often fulminant:; 
Septicssmia results not infrequently, and pyssmia is not uncommon. If | 
endocarditis results from the infection and embolism occurs, the infarcts:; 
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suppurate. In inlection by S. viridans the disease-process is prone to be 
chronic, or at mdst subacute. Septicsemia is uncommon, except in association 
with endocarditis, in which condition embolic infarcts proceed to coagulativc 
necrosis, but not to abscess formation. 

Treatment (see below.) 


TREATMENT OF THE FOREGOING INFECTIVE PROCESSES 

A. General Measures. — These include rest, ample nutritious diet, 
abundant fresh air, the control of fever by hydrotherapeutic means, and the 
maintenance of a cheerful outlook in the patient and in his medical attendant. 
The nursing of these “ septic patients is of great importance, and experi- 
ence of similar cases is a great asset. 

B. Drugs. — Formerly very intractable, many of these diseases have 
recently come largely under control by the use of the sulphonamide group 
of bacteriostatic drugs. Sulphanilamide ; sulfanilamide, U.S.P. ; (colsulanyde ; 
prontosil album ; streptocide ; sulphonamide P.) is the more efficient drug 
in combating infection due to streptococcus hsemolyticus. Sulphapyridine 
(Degenan ; M, & B. 693) is especially useful against the pneumococcus and 
the gonococcus. Meningococcus and coliform infections, other than the 
typhoid group, respond well to either. Streptococcus viridans and staphy- 
lococci, so far, have proved much more resistant to chemotherapy. Whatever 
preparation is chosen it should be given intensively and the oral route is to 
be preferred whenever possible. Foods and drugs containing sulphur (there- 
fore eggs and salines) and strong purgatives are to be avoided during their 
administration. In most cases the following scheme applies for an adult : 
grm. 2 of the drug are given as an initial dose, followed by grm. 1 every 
2 hours until grin. 20 Lave been administered. When rapid absorption of the 
drug is essential it may be dissolved in lemon juice or citric acid ; if more 
slowly, the tablet is given uncrushed. Subsequent dosage depends upon the 
degree of cyanosis produced and the general state of the patient. 

Cyanosis consequent on the administration of sulphanilamide may be due 
either to methsemoglobinsemia or to sulpha3moglobina3mia, the latter being 
more frequent ; when following sulphapyridine (Dagenan ; M. and B. 693) 

methsemogiobinsemia (Campbell and Morgan). 
Methylene blue, 0-6 erm. in cachet twice daily by mouth, will diminish cyanosis 
due to methfiemoglobin but is without effect on sulphcemoglobin, which may 
persist for several weeks after the drug has been discontinued. Phenacetin, 
and other similar drugs, which may produce methsemoglobin shbuld not be 
prescribed at the same time as a member of this group ; aspirin may be 
employed to relieve pain. Vomiting is often troublesome ; it may be relieved 
by draughts of sodium bicarbonate solution. Occasionally it is so severe that 
administration of the drug by mouth must be (temporarily) abandoned in 
favour of the intra^nuscular injection of the soluble sodium salt in 10 per cent, 
solution. Urticaria and morbilliform eruptions may occur. TaohypnoBa 

complications, but the development of 
dnT Igr^^iJocytosis calls for immediate suspension 

an ^ '“ay Persfit after 

an Mute febrile lUness has seemingly responded successfully to this form of 
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chemotlierapy — a “ sulphonamide fever which settles when the drug is 
stopped. 

To control the progressive aneemia, over and above the general measures, 
arsenic is perhaps the most useful remedy ; it may be given conveniently 
as sodium cacodylate, gr. 1, once or twice daily, in the form of intramuscular 
injection. The writers often combine it with nucleic acid, a useful stimulant 
to leucooytosis, in the following formula : 

R Sod. cacodylatis, gr. 1. 

Ac. nuoleioi (sat.) ad min. 15. 

When the leucocytosis in pyogenic infection is small, intramuscular injection 
of 10 c.c. of pentnucleotide may serve to increase it ; the injection must be 
made very slowly and may be given twice in the 24 hours. 

0. Surgery. — All abscesses developing in the course of a pycemia must 
be drained forthwith, either by aspiration or by free incision, the former for 
preference and, if practicable, especially in patients who are very ill. When 
dental extractions are indicated in the treatment of focal sepsis, not more 
than two or three teeth should be extracted at one sitting ; a local aneesthetic 
should not be employed save when regioiml injection (nerve block) is possible. 
In such a case the site of injection must be at some distance from the site 
of sepsis, as there is grave danger of spreading sepsis by injecting into a septic 
tissue. Experience proves it to be most unwise to remove teeth at the same 
time that the patient is undergoing any other surgical operation. 

D. Transfusion of Blood. — This measure may be helpful in particular 
cases, especially to combat severe aneemia, or so to improve the patient’s 
general condition that he may be in a better state to derive benefit from 
other remedies. 

E. Specific Therapy. — Measures which may be used to combat the infec- 
tion by way of immune therapy are, it goes without saying, of much greater 
theoretical importance than those which act non-specifically. Unfortunately 
our knowledge of efficient specific remedies grows very slowly, and there are 
many gaps and guesses in it. All the same, careful consideration should b(i 
given in every case to the nature of the infection, and to the question if some 
form of specific treatment, whether by immune serum or by vaccine, or by 
both, may not be of service. 

1. Streptococcus Infection. 

(a) Hmmolytic streptococcus infections. — These include acute septicemia, 

S erai fever, certain complications of scarlet fever, erysipelas and acute 
tis, in which ‘‘ scarlet fever ’’ antitoxin serum and sensitised Streptococcus 
pyogenes vaccine are the agents now chiefly used in immuno-therapy. Scarlet 
fever antitoxin havS largely replaced the original Streptococcus pyogenes 
antiserum, but if no benefit is observed after the use of the former remedy 
recourse should be had to the latter. Concentrated serum should be given as 
early as possible : 10 or 20 c.c. intramuscularly, repeating 10 c.c. eight 
hourly as need be. Sensitised vaccine is made from strains of S. pyogenes 
recently isolated from several sources, and may be given in doses of 100, 260 
and 500 millions subcutaneously on three successive days. 

(ft) Streptococcus viridans infections. — These are not amenable to serum 
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treatment. These organisms are frequently concerned in the rotiology of 
focal sepsis. When pyorrhma alveolaris is the cause of focal infection, the 
material from which the vaccine is prepared is to be taken from the aj^ex 
of an infected tooth immediately after extraction, and not from pus lying 
about the neck of the tooth which is always the nidus of seconda^ infections, 
erroneously thought to be causative of the condition. The initial dose may 
well be 5 million cocci, followed at intervals of 7 to 10 days by gradually 
increasing doses — 10, 25, 50 and 100 million cocci. Even larger doses may be 
profitably given should no “ reactions ” occur. 

FibrositiSj arthritis and allied condUions . — In embarking on the treatment 
by vaccine therapy it has to be realised that such treatment will be brief or 
long according to the time the lesions have existed. In this connection, 
moreover, it should be borne in mind that even if the lesions are not of long 
standing, the toxaemia leading to those lesions may be of much longer standing 
than at first suspected. 

Recent cases of infective arthritis only rarely present themselves for 
treatment, but there should be an increasing tendency in this direction. 

2. Staphylococcus Infections. 

Chronic local infections . — These consist of boils, carbuncles, pustular 
acne, onychia, sycosis, otitis media (sometimes), eczema (sometimes), ciliary 
blepharitis, suppurating Meibomian cyst and certain discharging sinuses. 
Furunculosis and certain other staphylococcal infections were the first to be 
treated systematically by Wright’s method of specific inoculation, and, as 
a class, these infections yield, with care, fairly satisfactory results. 

A guarded prognosis must, however, be given in connection with each 
of the other forms of staphylococcus infection. And in all the cases care 
must be exercised to see that the general points in treatment are receiving 
attention. If these be omitted, failures will frequently be met with in those 
cases in which the infective factor is not very dominant. In acne, for example, 
it is unlikely that vaccines alone will affect a cure if local measures be omitted. 
Here, as always, the inoculations must be regarded as adjuncts to the general 
programme of treatment, not as a substitute for it. 

In the case of suppurating wounds or sinuses, vaccine treatment should 
never be expected to take the place of efficient drainage, which must in all 
cases be secured in the first instance. 

In the matter of dosage most workers agree in using a dose of 100 million 
in beginning the treatment of a straightforward case. If improvement follows, 
this is succeeded by doses of 250 to 300 million with intervals of 8 to 10 days. 
Relapses are quite common, and require a good deal of careful management. 
Either the doses are not sufficiently large, or the inoculations are repeated too 
frequently. Each case must be considered on its merits. In the experience 
of the writers there is often a tendency to stop the treatment too early. It is 
often of value to “ space ” the doses more widely as the treatment proceeds. 

In the treatment of acne, a similar plan may be followed, or a mixed 
vaccine of staphylococcus and the “ acne bacillus ” employed. In sycosis 
the response to these doses is only satisfactory if the case is treated early. 
If it is of some standing, and much induration is present, the vaccine should be 
tentatively increased to 2000, 5000 and even to 8000 million cocci. The 
same rule applies to many cases of chronic acne. Once more, let it be urged 
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that it is courting disappointment to neglect necessary methods of treatment 
when dealing with these chronic skin infections. 

It has become customary to employ stock vaccines in the treatment 
of furunculosis and other staphylococcus infections, and, as staphylococci 
appear to differ little in the matter of strains, the success of this convention 
justifies the practice. If, however, success is not attending the treatment, 
an autogenous vaccine should in all cases be obtained. This is perhaps 
more important if the infection is due to S. aureus than if to S. alhus. 

Acute heal infections , — A single dose of vaccine certainly tends to cause 
an acute boil or carbuncle to abort, but it should be administered early to secure 
this effect. The dose chosen is usually 1000 million of mixed staphylococci. 
Care must, of course, be taken to give no dose of this size in the presence of 
any constitutional symptoms which may indicate a general infection. But 
a general infection may quite probably be avoided by the above-mentioned 
prompt treatment. In the case of boils of the external auditory meatus and 
other very painful situations, the more rapid development and consequent 
resolution of the lesion following administration of a vaccine are of consider- 
able advantage. 

Poisoned fingers and acute abscesses due to staphylococcus infection 
require much smaller doses. They are best treated by (say) 50 to 100 million 
cocci, with 3 or 4 days* interval. 


ERYSIPELAS 

Definition. — An acute specific disease, due to infection of the skin 
by Streptococcus pyogenes, leading to local dermatitis and constitutional 
symptoms, of which fever and toxsemia are the most prominent. 

Etiological Factors. — Infection by S. pyogenes is certainly the essential 
factor. The more carefully the cases are examined and the patients questioned 
the more certain it becomes that in the great majority of them some abrasion, 
it may be very slight, is present in the skin at the site of infection. This 
abrasion may be an actual wound, whether of a surgical operation or not. 
More often it is less apparent — a scratch, an insect bite, the chafing of a foot 
by a badly fitting shoe, etc. Contact by the human hand during the infliction 
of these slight injuries is not uncommonly a feature in the case. 

Bad hygienic conditions seem to contribute to the incidence of the disease, 
such as defective sanitation and ventilation in public institutions. Formerly 
the disease was rife, almost epidemic, in hospitals, and chiefly amongst the 
surgical patients. During the puerperium a woman is prone to erysipelatous 
infection. 

The disease is said to have a seasonal incidence (January to May), and 
Newsholme showed that the curves of its prevalence conformed somewhat 
to those of scarlet fever and acute rheumatism. We do not know, however, 
the reasons for this. 

The disease is more common in women than in men, perhaps because 
of the puerperal cases. Alcoholism is a great predisposing factor. GouJ; 
is another factor rather commonly present. 

Symptoms. — There is an incubation period of some 2 to 5 days. The 
onset is usually abrupt, often with a rigor (or a convulsion in little children) 
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certainly the most important, feature of gonococcus infection is its obstinate 
per abtence. This organism is, relatively to many others, respon8il)le"^T6'r 
mw deaths as the direct result of acute infection, but this low mortality ratio 
ia compensated by a high degree of morbidity incidence. Once the invasion 
of gonococci has led to definite tissue infection, this is prone to become very 
intractable, resisting the most j^ersevering and thorough efforts at defeating 
it. Gonococcus infection is too often measured by years rather than months, 
though there are oft-times intervals of comparative freedom from toxic effects 
upon the infected organs. Such a lesion as acute iritis, for example, may 
appear in the subject of old gonococcus infection, several years after the 
primary invasion, and the evidence that the inflammation is due to this 
source may be unimpeachable. The writer has known this to happen fourteen 
years after the primary urethritis. But it is sometimes very difficult to 
exclude a recurrence of the initial infection. 


Once the inflammatory response to infection has passed the urethral 
stage, it is often very difficult to obtain direct bacteriological evidence of the 
nature of a suspected gonococcus infection. The number of organisms 
concerned may be small, they are often deeply embedded in the tissue spaces 
and cells, and they may not be shed into any effusions or secretions that 
chance to be available for clinico-pathological investigation. As yet, the 
indirect diagnostic methods (agglutination, complement fixation, etc.) 
are scarcely of sufficient trustworthiness to supply the data left lacking by 
the negative direct bacteriological results referred to. 

Secondary infection, especially by staphylococci, streptococci and 
diphtheroid organisms is very common. 

Clinical Results of Gonococcus Infection. — These may be considered 
under three headings : the results of the primary infection, the results of the 
zone of immediate spread, and the results of general dissemination. 

(i) The results of the prirmry infection.— These are acute and chronic 
urethritis (with gleet) ; cervicitis ; and conjunctivitis. These lesions do 
not come under consideration in a text-book of medicine. 


(ii) The results in the zone of immediate spread . — These include peri- 
urethritis (and abscess), prostatitis, epididymitis and vesiculitis in the male ; 
salpingitis with salpingo-ovaritis in the female ; and cystitis in both sexes! 
In both sexes, again, the peritoneum may become infected locally, a much 
more common and important event in females than in males, as might be 
expected for anatomical reasons. Indeed, in women, varying grades of 
pelvic peritonitis, with plastic inflammatory changes, constitute perhaps the 
greatest bane of gonococcus infection, both from the physician’s and the 
surgeon s point of view. Chronic ill-health, adhesions that permanently 
handicap the frnctions of the pelvic viscera, and acquired sterility are 
amongst the disabilities accruing therefrom. In the male, late results of 
infection are scarcely less serious by way of nemesis : urethral stricture 
chmic prostatitis, “ ascending *’ pyelitis and secondary colifo^m infection 
of the urinary tract. 

(iii) The results of general blood infection.— These may be subdivided into 
a true septicsBmia and pyaemic manifestations. 

(a) S^icanm though rare, has been definitely established clinically 
and dimoo-pathdogically, both in America (Thayer, Blumer, Ahmann) 
and in England (Border). Endocarditis, of a progressive and “ ulcerating ” 
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form, ia present in most of the oases, and, though recovery has taken place in 
one or two known instances, the disease is generally lethal. Diagnosis 
turns upon the isolation of the organism from the blood stream in a case 
presenting the clinical features of septicssmia. 

(b) Pyamie manifestations. — Of these the most important is gonorrhosal 
rheumatism, with associated arthritis, fibrositis, teno-synovitis and allied 
lesions (see p. 1335). Gk>norrhoeal rheumatism must lie considered to be 
a form of gonococcus pyesmia, at least when seen in its acute and sub- 
acute types. The organism has been recovered from the affected joints in a 
large number of the cases, and in a few from the blood stream as well as 
from the joints. Spondylitis deformans has been traced to (old) gonococcus 
infection in a considerable proportion of cases. 

Pericarditis and pleurisy have both been described as remote results of 
gonococcus infection. 

Iritis, already referred to, is prone to be of the recurrent type. It is 
often ascribed to syphilis when it is much more probably of gonorrhoeal 
origin. 

Treatment. — In acute infections the use of sulphapyridine has proved 
very successful. In chronic infections the same remedy should be given a 
thorough trial, but the results are much less favourable. Antigen therapy 
may be cautiously attempted. 


COLIFORM BACILLUS INFECTIONS 

Continued and extended observations, made possible by the introduction 
of newer differential bacteriological methods, have resulted in the recognition 
of a large and important group of bacilli, called the coliform group, including 
members which differ as widely in pathogenicity as these two originally 
described bacteria, but also including the organisms of bacillary dysentery, 
the paratyphoid organisms, the various bacilli causing “ food-poisoning,” 
such as the Aertrycke bacillus, B. entcritidis of Gaertner, B. suipestifer and 
others. 

Moines of Infection. - In health, coliform bacilli are confined to the 
intestine. The modes of infection of parts of the body other than the bowel 
iire at times very apparent, at others obscure. Of any particular tissue there 
jire three possible routes of infection : (1) The direct route, that is, by the 
immediate transference from the bowel to the infected area ; (2) by the 
lymphatics ; and (3) by the hhod stream. In some infections, e.g. of the gall- 
bladder, pericolic tissues, pelvic cellular tissue, etc., the direct route is no 
doubt the one generally followed. Of the two indirect routes, however, 
some doubt exists as to the more likely one in certain cases, such as infection 
of the urinary tract especially ; in some instances of this latter important 
condition it is clear that invasion takes place again, directly, through the 
urethra. The cystitis which still occasionally follows the use of the Catheter 
illustrates this ; and the greater frequency of coliform bacillus cystitis in little 
girls than in little boys has been adduced in favour of this route. In the 
acute pyelitis complicating or following typhoid fever, it is highly probable, 
though not certain, that infection proceeds via the blood stream to the kidney, 
and thus to the pelvis. But in those acute primary infections of the urinary 
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tract, which are so common in both sexes, the mode of entry of the bacillus 
to the kidney pelvis is problematical. 

Sites of Infection. — The sites of infection by coliform bacilli are very 
numerous. Mention will only be made here of those which form the basis of 
important disease-processes which demand recognition and treatment in 
practice. 

1. The bowel itself may be the site of infection. This may take place 
(a) because the infecting strain of coliform bacillus has absolute pathogenic 
qualities ; or {b) because the virulence of one or more of the usually sapro- 
phytic strains is increased ; or (c) because the resistance of the mucosa is 
lowered by chemical or physical changes or by infection by another patho- 
genic microbe. From one or more of these factors acute or chronic enteritis, 
entero-colitis, or colitis may ensue. Gaertner bacillus poisoning, the result 
of eating contaminated food, is an important instance of {a), and perhaps also 
of (a) combined with (c). Some cases of cholera nostras appear to be due to 
coliform bacillus infection, and probably most sporadic cases of acute colitis. 
There is no great obscurity attaching to these infective processes. In a 
consideration of many cases of chronic colitis, however, the exact role of 
coliform bacilli is very obscure indeed ; and this, even when we exclude a 
large number of cases of bowel defect to which the name colitis should never 
be applied at all. It is probable that many of the patients said to be suffering 
from intestinal intoxication are in reality the subjects of subinfection by 
coliform bacilli. But at present our criteria for judging accurately of such 
a condition are lacking. Mere qualitative bacteriological investigations of 
the fsoces in such cases yield at most presumptive evidence, and quantitative 
investigations take us very little farther. We await some method of esti- 
mating tissue infection by the coliform group more constant than agglutina- 
tion, which is rarely present in chronic cases, and is, therefore, of little use 
as a guide. 

2. Gall-bladder se 2 )sis is closely associated with coliform bacillus infection 
It is commonly held tha.t subinfection of the gall-bladder by this microbe 
is one of the important factors in the evolution of cholelithiasis. However 
this may be, it is certain that coliform bacilli are frequent infecting agents in 
vjiolecystitis, both acute and chronic. The fact harmonises with the known 
Irc'guency of gall-bladder infection during typhoid fever. The association of 
coliform infection of the urinary tract and of the gall-bladder is of 
common occurrence, and the removal of a gall-bladder which is the seat 
ol chronic inflammation may react favourably upon the coincident urinary 
infection, 

3. Appendix infiawmations, diverticulitis, pericolic suppuration aiul 
local peritonitis complicating intestinal conditions, are all of them 
associated with coliform bacillus infection, and in many instances with this 
alone. 

4. The urinary tract is infected with great frequency, witlt how great 
frequency we are only now realising, as the result of systematic cultivation 
of the uime in douhtful casee of the condition, and in obscure cases of illness 
in which no such condition is at first suspected. It is important to note, 
however, that the mere presence of coliform bacilli in the urine— it is assumed 
that catheter specimens only are being dealt with, or that, when this is 
not the case, there is good evidence that the bacilli actually come from the 
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bladder — does not establish an actual urinary tract infection. Coliform 
hadlli in the urine may signify one of either of the following conditions : 
(a) The elimination of the bacilli from the body through the kidney, without 
infection either of this organ or of the urinary tract ; this process is usually 
of brief duration, and may be intermittent, (b) The excretion of baoilu 
(with pus) from an infected kidney or from some focus of infection adjacent 
to the urinary tract (prostate, urethra, pericolic tissues), (c) True infection 
of the urinary tract (pyelitis, pyelonephritis, cystitis, pyelo-cystitis). 
(d) Bacilluria. 

Concerning (a) and (b) no more need be said in this place, but (c) demands 
more consideration. 

Cox^TPOKM Bacillus Infection of the Urinary Tract. — Tlie cases met 
with may be conveniently described as falling into three groups. 

(i) Acute cases . — In the majority of these cases the infection appears 
to arise in the pelvis of the kidney ; some are undoubtedly vesical iii origin ; 
in not a few it is uncertain where the infection begins. The disease is at 
times quite fulminating in its acuteness, being ushered in by rigors, high 
fever (103° to 105°), delirium and great drowsiness. More often the symp- 
toms are abrupt and severe, but not alarming. There may be pain and 
tenderness in the loin, and one or other kidney may be tender under bimanual 
examination. But in more cases than not there is a striking absence of 
both physical signs and focal symptoms, so that, unless the existence of the 
disease is borne in mind, and the urine is examined carefully, the patient is 
thought to be suffering from “ influenza.*' 

In those cases in which the bladder is, from the first, markedly affected, 
symptoms of dysuria are present — ^frequency, pain and strangury. Such 
symptoms draw attention, of course, to the nature of the process. 

The urine shows a great range of variations in its features. There may be 
a fairly frank licBnmturia, a fact which is not so widely known as it should 
be : coliform bacillus infection is the explanation of a large number of obscure 
cases of hssmaturia. The amount of pus is very variable — ^it may be very 
considerable, or it may be represented only by leucocytes seen on microscopic 
examination. In very severe cases portions of the bladder mucosa may 
be shed in the form of sloughs, but this is unijommon. Like the pus, the 
bacilli vary greatly in the degree to which they are present in the urine ; 
in some cases they are so abundant as to constitute by far the greater part 
of the total sediment. The colour and amount of the urine depend upon the 
degree of pyrexia and the amount of fluid ingested. Constipation is the 
rule, the tongue is generally covered by a creamy fur, and anorexia is common. 
As in so many acute coliform bacillus infections, the mental state tends to 
depression. 

The disease is often a strikingly dramatic one in children ; it is one of 
the few conditions which may be associated with a rigor, and there is a 
maximum of febrile reaction with lassitude and even stupor, and a minimum 
of serious effect upon the vital organs. It is not very uncommon to see a 
temperature of 105° or 106°, with big intermissions ; the child is very ill 
during the pyrexial stage and comparatively well when the temperature 
falls. Marked drowsiness, even stupor, may occur ; such a condition, 
indeed, should raise a suspicion of this infection in the absence of signs of 
meningitis. The disease is not very uncommon even in babies. 
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The course of the disease varies much. Prompt recognition of its n^ure, 
leading to appropriate treatment, usually results in defervescence and the 
disappearance of pus and bacilli from the urine in 7 to 14 days. But some 
of the cases last many weeks ; it is fair to say that this is not seldom due to 
failure to diagnose the condition, or to employ efficient measures of treatment. 

Relapses are very common even when, with chemotherapy, the urine 
is rendered sterile and the symptoms arc relieved. Of coviphcationSj prostatitis 
is perhaps the one most often seen ; epididymitis occurs less often, but is a 
very definite condition ; urethritis may occur ; pyelonephritis ^ especially in 
young children, may be the precursor of renal failure in later life. It is 
interesting to record that epididymitis may be the first symptom of the 
disease. This has, in the past, been frequently mistaken for tuberculosis. 

(ii) Recurrent cases. — A not uncommon type of case is that in which 
symptoms of acute or of subacute infection occur at intervals over a number 
of years, the condition of the patient and of the urine being natural between 
the attacks. Kecurring haematuria, thought to be due to acute nephritis, 
to tuberculosis or to calculus, is sometimes due to this condition. The 
probable source of these re-infections in any individual case is the colon. 

(iii) Chronic cases. — These are either (a) the sequelae to acute attacks 
that have never completely resolved ; or (h) they arise insidiously ; or (c) 
they follow instrumental procedures or operations upon the urinary tract ; 
or (d) they complicate mechanical defects, such as stricture (acquired or 
congenital), enlarged prostate, and hydronephrosis ; or (e) they occur as 
secondary infections in cases of renal or vesical calculus or of tuberculosis. 

The symptoms in these chronic cases vary greatly. In one group it is 
the general toxic state that is the main feature — a sallow complexion, loss 
of tone, a low blood pressure, colon dyspepsia, headache and backache. 
In another group the local symptoms predominate — increased frequency of 
micturition, which may be extremely trying, pain during or after the act, 
and referred pain and discomfort in the vesical zone. In a third group 
there is little or no interference with health, general or local ; but a vivid 
realisation of the existence of the condition troubles the patient’s mind, 
leading sometimes to a state of bladder neurasthenia. 

The urine in chronic infections shows as much variety as do the symptoms. 
The characteristic “ fishy ” odour is rarely absent ; the reaction is generally 
acid, but infection by B. proteus renders the urine strongly alkaline ; the 
amount of pus present may be very little or may be considerable, but the 
degree to which the patient is troubled by no means corresponds to the degree 
of pyuria ; mucus is in excess ; bacilli are constant and, like the pus, are 
very variable in quantity. Hiematuria is uncommon in chronic infections, 
but it is easily induced by instrumental investigation, as are also “ flares- 
up,’^ of the chronic state, with the production of rigors, high fever, severe 
malaise and relative anuria. For this reason, methods of differential diag- 
nosis which do not involve instrumentation should be employed before the 
patient is subjected to cystoscopy or ureteric catheterisation. 

BACILLUKIA.---This term is properly applied to a urine which is loaded 
with bacilli, but in which there is no pus, or, at most, a few leucocytes seen 
on microscopic examination. It is a state of kidney elimination of bacilli 
rather than a condition of bacillary infection. It is usually of short duration. 
The appearance of the urine is characteristic : shimmering when agitated 
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ftnd viewed by transmitted light. The smell already referred to as so typical 
of colon bacillus urinary infections is usually present here also. 

Other Sites of Coliform Bacillus Infection. 

(i) TAe uterus and Fallopian tubes are sometimes the site of infection, 
as in puerperal sepsis ; but the infection is then usually a mixed one, with 
streptococci. 

(ii) Some situations quite remote from the bowel are now and again 
infected by coliform bacilli — ^the middle ear, the pleura, the bronchial tract, 
hones and joints. Infection of the middle ear occurs as the result of impure 
water in swimming-baths. 

B. coLi SEPTic.ffiMiA, unless it occurs as a terminal event, in which form it 
is not at all uncommon, is rare. When it does occur, however, it is by no 
means always fatal. Septic endocarditis, due to coliform bacilli, is rarer 
still ; the only cases coming under the writers’ notice have been of the nature 
of a terminal infection. 

Treatment. — The treatment of cases of coliform bacillus infection may be 
considered under three heads — general, local and specific measures. 

1. General Measures. — In all acute cases the patient is kept in bed, so 
as to ensure rest and warmth. Both of these are essential, and even in 
chronic cases it is of great importance to avoid cold and fatigue. As the 
bowel is the source of nearly all the infections, attention to it is paramount. 
It is quite impossible to say in how many seemingly unlikely cases the 
intestine, and especially the colon, will be found to give the clue to treatment, 
provided the possibility be borne in mind. Especially is this the case in 
acute and subacute cases. To correct constipation is not enough — con- 
stipation may not even be present — efforts must be made to change the 
bowel contents in such a way that they are no longer so good a nidus for 
growth of the bacillus. This is best attained by a diet which is low in total 
protein content ; meat, eggs and raw milk are excluded entirely ; junket, 
whey, buttermilk and cream being allowed. The following articles of food 
are also allowed : macaroni, boiled rice, raw and cooked fruit, salads, and 
lightly cooked green vegetables, jama, marmalade, honey, cold fat bacon 
and ham, and chicken and white game occasionally. Wholemeal bread and 
oatmeal porridge are recommended. On such a diet the consistency of the 
stools soon improves, and they lose their ill-digested appearance ; as also 
mucus and sandy deposit, if these were present. They also become much 
less offensive to the smell. Plain drinks are encouraged — preferably between 
meals. If the case be acute, with considerable pyrexia, the practitioner 
generally considers milk the staple food indicated ; but even in these cases 
it is often possible to demonstrate rapid progress so soon as milk is disallowed. 

The choice of aperierits is of great importance. In acute cases, calomel 
is very useful coml)iued with salmes, provided the patient is not taking 
vsulphanilamide. in chroni(‘- cases, the most helpful form of laxative is of the 
paraffin and agar-agar type (emuls. paraff. liq. cum agar., B.P.C.), supple- 
mented if necessary by a compound aloin pill. 

A course of high colonic irriguLkms, following the Plombieres method, is 
indicated if mucus persists in the stools despite the above measures. 

In acute cases of infection of the urinary tract with high fever and dysuria, 
full doses of alkalis (sod. bicarb, and pot. cit.) combined with tincture of 
hyoscyamus arc helpful for the first 3 or 4 days. Bicarbonate of soda may be 
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added to barley water and citrate of potash to lemonade ; the patient is 
encouraged to drink freely of these fluids, at least 3000 c.c. (4 pints) in the 
24 hours. By the time the urine has been strongly alkaline for 3 days the 
temperature will most likely have fallen : indeed, if the pyrexia persists 
unabated in such circumstances search should be made for some cause other 


than a coliform infection of the urinary tract to explain it. Now is the time 
to limit the fluid intake for an adult to 1000 c.c. (1 J pints) in 24 hours, and 
to give full doses of sulphanilamide. An initial dose of 2 gm., followed by 

I gm., two-hourly by day and four-hourly by night {i.e. ten doses totalling 

II gm. in 24 hours). This dosage is maintained for 48-72 hours and then 
halved for the next 3 days, by which time the urine will probably be sterile. 
In elderly patients with chronic cystitis the infection may be kept m check 
with the aid of 0*5 gm. three times a day on four days a week. (For other 
details of sulphonamide therapy, see pp. 16 17.) 

If for any reason it is judged unwise to administer sulphanilamide 
(sulfanilamide U.S.P.), or if on trial the patient proves intolerant thereof, 
imndelic acid should be tried ; with this drug also the fluid intake must 1)0 
restricted. Salts of mandelic acid, such as ammonium mandelate, gm. 3 
(grs. 45), given by mouth every 6 hours, diminish the growth of coliform 
organisms, provided the urine is kept highly acid, that is the pH between 5-0 
and 5'5. Acid sodium phosphate, in doses of gm. 2 (grs. 30), should render 
the urine sufficiently acid ; to determine that this is so, to half an inch of 
urine in a test tube add a few drops of methyl-red solution : the resulting 
colour should be pink. Each specimen of urine is so tested, and the dose of 
a(ud so^um phosphate adjusted accordingly. The treatment may have to be 
maintained for 7-10 days ; recrudescence or recurrence of infection is not 
infrequent and demands a further course. Mandelic acid therapy is contra- 
indicated in all cases of renal failure, as the accompanying acidosis may 
cause a rapid rise in blood urea. 


If these rneasures fail the Jiexamine group will do good in proportion as 
the infection is focused in the urinary tract and in the renal pelvis rather 
than in the bladder. To get the greatest service from hexamine in urinary 
t^ract infections it is best to keep the urine acid, and for this purpose acid 
sodium phospliate is serviceable, it is well to change the hexamine (gm. 0-3 
t ;0 1'6 or grs. 5 to 25 well diluted) for one or other of its derivatives now 
and again, reverting to the hexamine again later : hexamine sodium acetate 
(oystopurm), hexamine with citrate (helmitol), hexyl -resorcinol (caprokol) 
Jn chronic cholecystitis much larger amounts of hexamine have been 
employed, up to gm. 14 (grs. 200), given in ten equal doses in the 24 
hours ; it is essential that the reaction of the urine should be maintained 
alfcalme lest haematuna and strangury ensue. 

are, of course, dealt with 
surgically. Reference has already been made to associated disabilities in 
wme caws of unnary infection which also require surgical trejitment. In 
bowel infections a useful adjunct in treatment is to endeavour by means of 
gostnre, iMssage and efficient supports to improve matters if enteroptosis 


va«in?«™Thr remains to be discussed the use of bacillary 

^ "'^garded as supplemental to, rather than 
ffubstitutions for, the scheme of therapeusis outlined in (1) and (2). In acute 
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cases vaccines arc not indicated. In chronic cases, if vaccines aire employed 
they should be given a good trial ; it may be that a streptococcus is associated 
with B, coU, in which case an autogenous vaccine of this organism should 
also be given. Sometimes the good effects are striking, at others little or 
nothing is achieved. The vaccine should invaiiahly he autogenous in nature, 

TUBERCULOSIS 

Definition. — Infection of the body by Bodllus tuberculosis^ leading to 
lesions which are characterised by tubercles, microscopic or macroscopic, 
themselves undergoing changes leading to caseation, necrosis, ulceration and 
calcification, and having in close association with them varying degrees of 
fibrosis. The lesions of tuberculosis form the histological and anatomical 
basis of a large number of diseases which differ according to the organs 
affected, the extent of the lesions and the degree of resistance to infection 
shown by the tissues. 

-Etiology. — The Bacillus Tuberculosis (Koch, 1882). — This is regarded 
by many bacteriologists as a member of the Streptothrix group of micrO' 
organisms ; that is to say, the bacillus found in tubercular lesions is considered 
to be the bacillary form of an organism allied to the Streptothricse. The other 
})ha8es in the life-history of the micro-organism are not met with in the actual 
disease-process, but may be demonstrated in old cultures and in certain ex- 
perimental lesions. This view of the essential nature of the tubercle bacillus 
harmonises with our knowledge of its great power of resistance to various 
destructive agents ; it also explains many of the tissue changes occurring 
in the disease, the latency seen in many cases of infection and the chronicity 
of many others. The bacillus measures 1-5 to 4 /x in length as an average, 
is slender, and when isolated from secretions or tissues is usually 
bent or curved, and tends to lie in small groups. It is “ acid-fast ” 
in its staining reactions, allowing of easy recognition ; but it grows very 
slowly outside the body, requiring special media for the purpose of culture. 
The bacillus is capable of living for several months in dried sputum, and 
may be cultivated, or may be made to cause disease in susceptible animals, 
when obtained from the dust of ordinary living-rooms. The gastric juice 
does not destroy the bacilli, nor does the process of decomposition going on 
in dead tissues over a period of many weeks. The clinical importance of 
those facts is obvious. In contrast with these examples of resistance 
may be mentioned the fact that direct sunlight has a rapid lethal effect 
upon the micro-organism ; so also has a solution of carbolic acid, of 
strength 1 : 20. 

Known differences exist between the bacillus causing tuberculosis in 
man, in cattle, and in birds respectively. The atnan form appears to be of 
little importance. The bovine type would appear to cause about 10 per cent, 
of all cases of tuberculosis in man. In children, the bovine type is found 
relatively more often. The human type of bacillus is less virulent to cattle 
than is the bovine type, but — though this cannot be made the subject of 
experiment— the bovine type is probably as vindent to man as is the human 
type. Of young children dying with primary abdominal tuberculosis, the 
fatal lesions, in nearly half of all cases, have been referred to the bovine 
bacillus. Again, in both children and adolescents suffering from tuberculous 
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adenitiS) a large proportion of the cases examined could be referred to the 
bovine bacillus. Lastly, in lupus, about half of all cases appear to be 
referable to the bovine type of B. tuberculosis (Royal Commission on 
Tuberculosis). 

Sources op Inpection. — There are two great sources of infection of 
tuberculosis — ^phthisical sputa and tuberculous milk. Sources of minor 
importance are urine and faeces containing the bacilli as the result of active 
lesions in the urinary and intestinal tracts, and the flesh of tuberculous cattle 
eaten as meat. But the main source of the infecting bacilli of the human 
type is undoubtedly dried human sputa. Nuttall found that from 2 to 4 
billion bacilli were expectorated in 24 hours by a patient whose phthisis 
was only moderately advanced. These bacilli are scattered freely in dust 
when the sputa become dried, and they lie about the surface of the patient’s 
body, or they are projected directly into the air along with particles of 
moisture when patients cough or sneeze or even speak loudly. 

Of the bovine type of bacillus it is probably not an exaggerated estimate 
to say that some 25 per cent, of all dairy cows in this country are tuberculous. , 
In New York, Hess found tubercle bacilli in 1 6 per cent, of the 107 specimens 
which he examined. 

Modes of Entrance of the Bacillus into the Body. — Although there 
are some other channels and modes of entry that have theoretical interest, 
the two chief ways by which the body is infected are undoubtedly ingestion 
of the bacilli by the alimentary canal and inhalation of them by the respira- 
tory organs. Compared with these two, all other avenues of infection are 
trivial, 

1. Ingestion . — Infection through the intestinal mucosa is considered to be 
the most common mode of production of tuberculosis in children, the main 
source of the bacilli being contaminated milk. This conclusion has the 
confirmation of clinical and post-mortem observations, as well as the support 
of experimental work by Behring, Calmette and others. Ghon has adduced 
facts which suggest that, even in little children, infection may be much more 
often brought about by inhalation than was formerly thought. Ghon’s 
observations have been confirmed by Eastwood and Griffith, and by 
Canti. 

Another channel of entry by ingestion is the tonsils ; tubercle bacilli have 
been demonstrated by Hugh Walshain and others to pass through the tonsillar 
tissue to the cervical lymph glands. The tonsils are themselves rarely affected. 

2. Inhalation . — Primary infection by the route of the air passages is 
difficult of proof and, indeed, some authorities regard it as negligible com- 
pared with (1). The great frequency of respiratory tuberculous lesions, 
however, and the incidence and mortality-ratio of pulmonary tuberculosis 
in ill-ventilated districts and buildings, are points difficult to explain satis- 
factorily without the assumption that in the majority of these cases infection 
takes place by inhalation. The sequence of events is considered to be some- 
what as follows. Finely divided droplets carrying the bacillus are inspired 
during childhood. The bacilli are conveyed by the lymphatics to the glands 
which become iiiflamed but, later, heal. A few bacilli escape the gland filter 
and^ are redistributed by the blood stream in diffuse fashion in the lungs. 
F oci so produced mostly heal, but those near the apex do so less readily, and 
come to constitute the lesions of chronic pulmonary tuberculosis. 
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The statistics relative -to contagiousness in tuberculosis institutions are 
conflicting. 

3. Inheritarice , — ^Inheritance of tissue-susceptibility to infection by tuber- 
culosis is a definite fact. But inheritance of tuberculosis is problematical, 
if by this is meant the transmission of tubercle bacilli in the spermatozoon 
or in the ovum. In the few cases of “ congenital tuberculosis that have 
been authentically described, the transmission has probably been from a 
diseased placenta to the blood of the foetus. 

4. Skin inoculation . — This is of little more than theoretical interest. 
Post-mortem warts (Verruca necrogenica) are occasionally of tuberculous 
origin. Czerny, the surgeon, reported a couple of cases of inoculation during 
skin transplantation. 

Among other (Etiological factors the chief is undoubtedly the inhet'ited 
lissue^susoeptihility to infection already referred to. The exact nature of 
this susceptibility is not known, but its existence is one of the cardinal 
facts of clinical medicine. Sex seems not to be a factor. Racial differences 
in susceptibility are noticeable, though the distinction between morbidity- 
incidence and mortality-incidence must be made here — the former is high 
in the Irish, the latter in negroes. In the Jews, though the disease is 
common, the mortality-incidence is low. Traurm is definit(‘ly known to 
induce pulmonary infection, or, perhaps it should be said, pulmonary spread 
of the disease. All occupations tending to inhalation of dusty particles, and 
those which keep the workers in ill-ventilated and badly-lighted rooms and 
places, increase the liability to tuberculosis, especially of the pulmonary 
kind. If had economic conditions concur with either of these the liability 
is increased. Debility , whether the result of acute illnesses, or caused 
by pregnancy, parturition, prolonged lactation, or exhausting modes of 
life generally, increases a natural susceptibility, and gives an acquired 
susceptibility when no hereditary weakness is present. Tuberculosis is not 
infrequently a terminal infection in such diseases as diabetes, cirrhosis of the 
liver, leukeemia and chronic nerve affections such as tabes dorsalis, etc. 
Recurring and chronic respiratory catarrhs seem at times to lower the local 
resistance to tuberculosis, though it is often matter for comment that so 
many patients with emphysema, asthma and chronic bronchial catarrh 
live for many years without developing pulmonary tuberculosis, provided 
they inherit no special tissue tendency to infection by the bacillus. 

Incidence and Mortality. — The healthy human body is considered 
to be relatively immune to infection by the bacillus of tuberculosis. Against 
this statement, however, it must be said that, whether from the ubiquity 
of the causative germ, or from one or more of several factors enumerated in 
the preceding paragraph, some 70 to 80 per cent, of all adult cadavers care- 
fully examined in Western countries show lesions due to the bacillus. It is 
said, too, that one-seventh of the whole race dies as the direct result of 
tuberculosis. The disease is one of “ low resistance,’’ this being the result 
either of inherited predisposition or of acquired loss of resistance, or of both 
of these. 

The results of infection are of great variety and of all grades of 
intensity. The variety depends upon the tissues affected, and the route of 
spread of the infection. The intensity depends upon the degree of relative 
virulence shown by the bacillus, and the amount of resistance shown by 
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the patient. Tuberculosia may exiat without appreciable disturbance to 
heal^y and the lesions produced may be commensurate almost with the 
whole length of a patient’s life. On the other hand, the infection may cause 
an illness of the most severe character, killing the patient in a few weeks. 
The results of infe<;tion are described elsewhere in this book under appro- 
priate headings, but general infeetion leading to the condition termed general 
tuberculosis is included in this article. 

Diagnosis. — The Isolation and Eecoonition of the Bacillus. — 
In all doubtful cases of tuberculosis this is a point of vital importance. 
Clinical eviden(je of the existence of the disease, however complete it may 
seem to be, must never lack the confirmation of bacteriological proof, 
whenever this is possible. (“ Physical signs are the signs of conditions, 
not of diseases.”) Seeing that the only radical proof of the existence of the 
disease is the demonstration of the bacillus in material derived from the 
patient, attention must first of all be directed to this investigation. By 
comparison with this demonstration, even the most definite “ reaction ” to 
one or other of the tuberculin tests, or the most strikingly positive result 
with the complement-fixation method, is untrustworthy. It behoves the 
practitioner, tlicrefore, to watch jealously for any material that may be 
available for bacteriological use, and to be quite certain that such material 
is not obtainable before falling back upon indirect clinico-pathological 
evidence (see below) to support the diagnosis. 

In cases of suspected phthisis, every effort must be made to secure sputa, 
and it may be necessary to check a habit of swallowing expectorated material, 
'fhe single, isolated plug of mucus, which is often expectorated in the early 
morning, should not escape attention. In little children, sputa, as such, are 
usually absent, but if vomiting occurs in association with lung disease the 
vomit should be searched for fragments of sputa. In suspected disease of 
the kidney or urinary tract, the urine must bo collected carefully and sub- 
mitted to examijiation. Cases of albuminuria or of hmnaturiay in which there 
is not clear evidence of diffuse nephritis, should raise the question of tuber- 
culous disease of the kidney. The faeces should be scrutinised in doubtful 
tuberculosis of the lung, peritoneum or bowel. If any puncture-fluid is obtain- 
able—as from the pleura, the spinal theca, or a joint— this is valuable for 
investigation in any patient suspected of tuberculosis. 

The methods of dealing with these materials are not difficult, though they 
require thoroughness and patience when the bacilli are present in scanty 
numbers. The very different significance to be attached to a positive as 
against a negative result must never be lost sight of; the former affords 
proof of the existence of a tuberculous lesion, the latter gives at most a 
presumptive evidence against it. 

In dealing with sputa, the original carbol-fuchsin method of Ziehl-Neelsen 
should first be tried. If the results, after carefully searching 3 or 4 films 
for half an hour, are negative, the sputa should be shaken up thoroughly 
with ten times its bulk of carbolic acid, of strength 1 : 20, allowed" to sediment, 
the supernatant fluid run off, and films made of the residue. If the sputa 
are seen to be thin and watery, this method is likely to give a negative result. 
If so, one of the digestion methods may be used— either pepsin and hydro- 
chloric acid, or anti-formin.” The use of the last-named substance, con- 
sisting of a mixture of equal parts of bleaching powder solution and a 15 per 
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cent, solution of caustic soda, is found hy some woikers to give excellent 
results. An amount of this fluid, equivalent to about one-fifth of the bulk of 
the sputum, is mixed with it, allowed to act for 3 to 4 hours, the mixture 
centrifugalised, and the deposit dealt with by one of the staining methods in 
ordinary use. The bacilli are, by the disintegrating action of the anti- 
formin,” isolated from the albuminous vehicle and (joncentrated in the deposit. 

Urine is best dealt with by the carbolic acid method (v.n,), subsequent 
ceiitrifugalisation, and staining of the deposit. The smegma bacillus (also 
acid-fast), which may be present if the specimen has not been obtained by 
catheter, is differentiated by allowing the stained films to remain in alcohol 
for ten minutes ; the tubercle bacillus is not decolorised. In pns, the 
search is much facilitated by the use of “ anti-formin,” and this is a useful 
adjunct in the examination of fteces also. A patient suspected of tuber- 
culosis of the bowel often suffers from diarrhoea ; when this is the case, 
Emery’s suggestion of giving sufficient opium to cause a solid stool is useful. 
The superficial parts of the motion are most likely to yield the bacillus, and 
are dealt with accordingly. 

Puncture-fluids very frequently give negative results to ordinary micro- 
scopic examination, on account of the scantiness of the bacilli in them. 
However, the clot (if such occur), or the centrifugalised deposit, should 
always be searched thoroughly, as the demonstration of even a few bacilli 
of undoubted morphological characters is decisive. Cerebro-spinal fluid 
should be incubated, without shaking, for 24 hours, and the “ spider-web " 
clot stained for bacilli. Failing this demonstration, the fluid must be used 
for inoculation purposes, a guinea-pig receiving a liberal amount (not less 
than 10 c.c. if possible). The inoculation method of diagnosis is, of course, 
available for the above materials also, as a final test. 

The demonstration of tubenile bacilli in the blood has received attention 
of late years, but with widely different results in different hands. Re- 
putable authorities state that bacilli can be seen in stained films in a very 
high percentage of all cases of tuberculosis, wherever the lesion may be. 
Others fail to confirm these results. 

Indirect Methods of Diagnosis. — These depend upon the presence in 
the tissues of certain sensitising and immunising substances. They are indi- 
cated in doubtful cases of tuberculosis in which no material is available for 
investigation by direct methods (see above). The relative values of these 
methods are still under assessment ; at present their values are probably in 
the order of their description here. 

1. The Tuberculin Test. — The test depends upon the fact that in- 
fection by the tubercle bacillus renders the tissues supersensitive to the 
toxins of the bacillus, if these be introduced into it artificially. This super- 
sensitiveness is shown by the production of certain “ reactions ” which are 
recognisable and are regarded as more or less ‘‘ specific ” in their nature. 
The test is performed in three ways. 

(а) The subculaneo'us test, — The use of “ old tuberculin ” by this route 
(Koch’s test) is not without danger, and has been superseded in human 
practice by other methods. 

(б) The skin (Pirquet’s test). — ^This is best employed quantita 
tively. Three or more strengths (e.g. 25, 50 and 100 per cent.) of a solution 
of old tuberculin are rubbed lightly into the skin of the arm, which has been 
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previously scarified. Tlie appearance of papules and erythema at the site 
of vaccination constitutes a positive reaction. 

(c) The eye test (Calmette’s test).— This test is now seldom used. 

(d) The intradermal test (Mantoux). — O J c.c. of 1 in 1000 and of 1 in 
lOjCiOO old tuberculin arc injected into the cutis. Redness and oedema, 
appearing within a few fours and reaching a maximum on the following day, 
constitute a positive reaction. The lest is an extremely delicate one and 
this fact restricts its clinical value. 

(e) The erythrocyte-sedimentation rate is increased in all cases of active 
tuberculosis, but not only in this disease. 

2. Tkk (-ompi.kmknt-Ftxation Test.- This test is analogous to the 
Wasserniann lest for syphilis. It is claimed by some workers that it is 
]30sitive in over 90 per cent, of cases of tubenjulosis. The difficulty seems 
to be that it cannot be relied upon to distinguish an active lesion from one that 
is not active. Seeing that old and caseous tuberculous lesions exist in such 
a large proportimi of all j)ersons likely to be tested, and that these old lesions 
still suffice to give the complement-fixation test, its value is quite doubtful 
unless undertaken in a quantitative manner. 

3. The Tuberculo-Opsonic Ihdex. — T his is now only of historical 
interest. 

4. (‘VTOLOGICAL EVIDENCE OF TUBERCULOSIS. — Another, and very 
useful, evidence of tuberculous infection is to be obtained in cases of pleural, 
peritoneal and meningeal exudates, by estimating the relative numbers of 
polymorphonuclear cells and of lymphocytes. It is found that, in pure 
tuberculous infections, the cell exudate is largely, and often almost entirely, 
lymphocytic in character. In pyogenic infe(;tions it is very largely poly- 
morphonuclear ; in mixed infections (tubercle with pyogenic infection) the 
cell-exudate is also of a mixed character (Widal and RaA^aut). 

Tre&tment. — This is prophylactic and curative. 

1. Prophylactic.— The widest possible view should be taken of the 
preventive measures which are necessary in order to stamp out the disease. 
If, as seems certain, the three dominant factors in the persistence of the 
disease are— (i) the inherited tissue-susceptibility ; (ii) the bacillus ; and 
(III) bad hygienic and economic conditions of life, it is clear that the problem 
IS not a simple one. 

(i) Families Laving an inherited tendency to tuberculosis should re- 
cognise the fact earlier and more, thoroughly than is usually the case. The 
upbnnguig of the children needs special care, and occupations should be 
chosen for them when they reach puberty which keep them in the open 
air. (Jiinatic considerations are also of importance in the case of these 
tainilies. 


+ 1 . As already stated, the two great sources of the tubercle bacillus are 
the sputa from infected pulmonary cases and tuberculous milk. The former 

p ‘ “ a private coiicern -the latter is almost entirely 

public. Pasteurisation is an effective safeguard. 

(iii) This resolves itself into a series of sociological questions. 

2. tVKATi\E.-~Non-spm;fie rflcosMm.— These consist in efforts at im- 
s nutrition so as to increase the tissue-resistance to the 

food, bodily and mental rest and 
exercise undertaken m graduated fashion under expert supervision. De- 



TUBERCUtOSIB 35 

tails of ail these measures are given in the article dealing with pulmonary 
tuberculosis (p. 1208). 

Spedjk measures , — With two exceptions tubercular sera and vaccines arc 
of historical interest only. These exceptions are (a) Koch’s Tuberculin ; 
{b) Bacille Calmette-Guerin (B.C.-O,). 

(а) Tuberculin . — This is used most for urogenital tuberculosis. (Doses 
as in text.) 

(б) B.C.~G. (Bacille Calmette-Guerin ). — This is a live ” vaccine prepared 
from a strain of tubercle bacillus which has been so attenuated that it has 
lost much of its capacity for producing disease. 

It has been widely used in France for prophylaxis. Three doses of living 
bacilli are given by mouth to infants during the first 10 days after birth, 
before natural infection has occurred. 

About 100,000 infants in France, mainly those born of tuberculous 
parents, have been treated. It is too early to assess the results, but there is 
one great objection to the method, i.e. the possibility that the organism 
itself may be capable of regaining virulence in the human body. 

Chemo-therapy . — A number of substances have been used from time to 
time. The most recent, and perhaps the most successful, is Sanocrysin. (See 

p. 1210.) 

General Tuberculosis 

Synonym. — Acute Miliary Tuberculosis. 

Definition. — A disseminate form of tuberculosis, giving rise to a very 
severe and fatal disease analogous to the septictemias in pyogenic infection. 

There are three clinical forms of the disease, according as the symptoms 
are chiefly referable to the lungs (the pulimnary form), or to the brain (the 
meningitic form), or are those of a general infection without focal signs. This 
latter form is often termed the typhoid form. The pulmonary form de- 
scribed in the section dealing with pulmonary tuberculosis. The meningitic 
form is described in the section on meningitis. 

Symptoms. — The general or typhoid form resembles typhoid fever very 
closely. There is usually a period of vague ill-health — as there is in typhoid 
fever — preceding the more severe illness. When the latter develops there is 
headache, insomnia, a soft but frequent pulse, rapid respirations, a dry tongue, 
slight cyanotic flush and j)yrexia, which is usually less continued in character 
than in typhoid fever. Not infrequently the temperature curve Ls that of a 
quotidian intermittent fever. In a few cases the rise of temperature takes 
place in the morning instead of in the evening, a feature not infrequently seen 
in other pyrexias of tuberculous origin, though not confined to these. Pro- 
gressive loss of flesh takes place, and also anaemia, but this latter condition 
may only be found by blood examination, the dusky flush of the face often 
masking the blood state on mere clinical examination. Towards the end 
of the illness, suspicious signs of one or other of the more focal manifesta- 
tions of the infection often arise : copious fine rales over the lungs, tumidity 
of the abdomen with palpable enlargement of the spleen and liver, or cerebral 
symptoms suggestive of meningitic involvement. In a suspected case the 
chest should be examined radiologically, since the suggestive snow-storm ” 
appearance may be present if general tuberculosis has existed for more than 
ten days or so. 
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Diagnosis.- As the term “typhoid form” siigpsts, the disease re- 
sembling general tuberculosis most closely is typhoid fever. During the 
first week, or even during the first two weeks, diagnosis may be very diflScult. 
In favour of typhoid fever are the persistence of headache, the presence of 
ej)istaxis, relative infrequency of the pulse-rate, diarrhoea and early tumidity 
of the abdomen. In favour of tuberculosis are a frequent pulse-rate, early 
cyanosis and intermission in the temperature curve. There is leucopenia in 
both diseases. A positive blood culture occurs during the first week in most 
typhoid cases, and agglutination with the patient's serum may reasonably be 
expected after the end of the first week. 

Course and Prognosis.— The disease is invariably fatal, and usually 
within a period of 6 weeks from the onset of fever and symptoms directly 
referable to the disseminate infection. A few cases last as long as the eighth 
week, and one of the writers (H.) has seen a well-authenticated case in which 
the patient lived until the middle of the tenth week. 

Treatment.— This is entirely palliative, there being no specific measures 
at present known to check the progressive nature of the infection, or to avert 
its lethal issue. 


CEREBRO-SPINAL FEVER 

S3rnonyms. — The name here chosen seems least open to objection. 
“ Cerebro-spinal meningitis ” is the best alternative, but cerebro-spinal 
meningitis may be caused by other micro-organisms than the meningococcus, 
and meningitis may not be present at all, or may not constitute the chief 
lesion, in some cases of meningococcus infection. “ Epidemic cerebro-spinal 
meningitis ” is much less desirable, because it suggests that there is an 
essential difference between the epidemic and the sporadic cases of meningo- 
coccus infection, which difference does not in fact exist, “ Meningococcus 
infection ” brings the various pathogenic possibilities of the micro-organism 
into line with those of the pneumococcus, with which it has close analogies, 
but the term does not connote a disease. 

Definition. — A specific disease, due to infection of the body by the 
meningococcus, occurring both in epidemic and in sporadic form, and most 
often manifesting itself as an acute meningitis tending to involve the whole 
cerebro-spinal axis. 

Epidemics of cerebro-spinal fever are marked by several features peculiar 
to the disease, offering a striking contrast with other epidemic diseases. For 
a long time these features were very difficult of explanation, until the exist- 
ence of ” carriers ” became recognised, and supplied the solution to much 
of the epidemiological problem. Amongst these curioiis features may be 
mention^ the erratic nature of the outbreaks, the inability to trace the con- 
nection between one epidemic and another, the relative or even total escape 
of certain localities clo.<^e to others in which the disease was rife, and the small 
proportion of persons affected in any one district. In closed communities, 
such as flumps, and especially in times of war, the disease finds a fertile soil. 
Vl^hen the “ carrier rate ” rises above 20 per cent, an epidemic is likely to 
ensue. 

On clinical, bacteriological and epidemiological grounds there is no 
distinction to be drawn between sporadic and epidemic cases of cerebro- 
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spinal fever. But it is not entirely by means of the sporadic cases that the 
infecting agent persists, but by “ carriers also. There is little doubt, how- 
ever, that from the sporadic cases, as from a smouldering infection, new 
epidemics light up. The present conception of the disease, from an epidemio- 
logical point of view, is that of a very widespread infection, with a total 
morbidity that is very low, but with foci of more intense virulence here and 
there. These foci of more intense virulence appear and disappear, being 
preceded and followed by a somewhat higher level of permanent incidence 
in the districts concerned. 

iCtiology. — The' geographical distribution of -the disease is very wide— 
world-wide, in fact. A certain affinitj^ is shown for the north temperate zone. 

Epidemic cerebro-spinal meningitis is a disease of winter and spring. This 
seasonal incidence is borne out by all observers, and is a very important 
feature of the disease. It compares markedly with the seasonal incidence 
of poliomyelitis epidemics, which are at their height in the summer months. 

The question whether cerebro-spinal fever is contagious or not has been a 
matter of much dispute. The facts would appear to indicate that the dis- 
ease is contagious, but that the degree to which it is so is very slight. The 
proofs of the contagiousness of the disease are, briefly, these-^1) the occa- 
sional transmission of the disease to doctors and nurses ; (2) the occurrence of 
a succession of cases in one family and in the same house ; (3) the importation 
of the disease into a new country or locality ; (4) the mode of spread in any 
locality ; (5) the immimity enjoyed by collections of persons living under the 
same conditions as those afiected by the disease, but unable for some reason 
to come into contact with them (Netter and Debr6). Although direct con- 
tagion is uncommon, plenty of authentic instances of its occurrence have 
been reported. 

The Meningococcus. — The meningococcus {Diplococcus meningitidis 
intraceUularis of Weichselbaum) is rather smaller than the M. catarrhalis 
and larger than the gonococcus — ^the other two pathogenic diplococci 
which are Gram-negative in staining reaction. It is a strict aerobe, and 
requires the addition of some animal protein or of legumin to ordinary 
fjulturc media to ensure growth. After cultivation for three or four genera- 
tions it will grow on ordinary agar, but sub-cultures die rather suddenly. 
Optimum growth takes place at 36° to 37° C., and growth ceases at 42° C. 
and at 25° C. Vitality is low, especially to drying ; sunlight kills in less 
than 12 hours. 

Types of the Meningococcus . — By employing the agglutination test, con- 
trolled by the absorption test, M. H. Gordon has diflerentiated four separate 
types of meningococci occurring in the cerebro-spinal fluid of actual oases. 

Immune Sera. — These were proved by Jochmann and by Flexner to 
possess potent immune substances when prepared from the horse by the 
usual technique. Standardisation is still, as in the case of neatly all 
bactericidal sera, almost impracticable. The great advance of past years 
has been the preparation of type-sera, following Gordon’s researches. By 
the use of these the results of serum treatment, previously som^hat dis- 
appointing in this country, proved to be more successful. 

The primary habit of the meningococcus, both in actual cases of the 
disease and in “ carriers,” is the upper part of the naso-pharynx and the 
posterior nates. 
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Symptoms and Course. — Cerebro-spinai fever is protean in its features 
and especially in its modes of onset. Out of the large number of different 
manifestations that occur, certain cases repeat themselves with sufficient 
constancy to constitute clinical “ types,’* capable of description and of 

recognition. • j/e i 

1. The Ordinary or Acute Type. — The incubation period is difficult 
to estimate with accuracy ; there are reasons for considering it to be 4 or 
6 days. The illness begins with the usual symptoms of an acute specific 
fever, and for the first day or two, or for longer than this if the possibility 
of the disease under consideration is not borne in mind so as to lead to a 
special examination, there may be nothing to distinguish the illness from 
one or other of several acute febrile infections. 

The onset is usuaUy sudden, with lever, headache, general malaise and 
vomiting. The temperature usually rises rapidly and attains a fairly high 
degree on the first day (102® to 104®). 

The headache is usually very intense, is often referred to the occiput, 
and shows little or no response to the customary palliative drugs given to 
relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or 
child. Vomiling is more often met with in children than in infants, and is 
quite common in young adults. 

In addition to the three cardinal symptoms at the onset — headache, fever 
and vomiting — the following are quite common, but are not nearly so constant; 
delirium, pains in the neck and limbs, and some degree of catarrh either of 
the nose, naso-pharynx, conjunctiva, or ear. In some cases there is con- 
siderable bronchial catarrh and in others definite enteritis. In addition to 
the pains referred to tlie limbs there may be pain and swelling of the joints. 

After some 2 to 4 days of these initial symptoms evidence of meningeal 
irritation begins to show itself in more or fewer of the following develop- 
ments. The vomiting is repeated, despite the fact that the invasion symptoms 
are past. The pulse is irregular in rhythm, and in older children and in 
adults it is often relatively infrequent when compared with the height of 
the temperature. The respirations are irregular. The vasomotor system is 
unstable, leading to periodic flushing of the face and to the presence of 
inches cerehrales. The patient lies on his side with legs drawn up and y)refers 
the shelter of the bed-clothes. The pupils are dilated and the light reflex 
is sluggish. There is photophobia, with intolerance of noise and of all kinds 
of interference. Examination of the neck reveals a stiffness of the muscles, 
which cannot be overcome without pain. The hamstrings are found to be 
taut, so that the knees cannot readily be extended if the hips are flexed 
(Kernig s sign). The abdomen is retracted and the superficial reflexes are 
abolished. The mental §tate is one of restlessness and mild delirium with 
troublesome insomnia. The headache may become quite intolerable and 
may require morphine for its reduction. In a considerable number of cases 
a rash appears during the first week— either a number of large rose spots 
about the trunk and limbs, or a maCular eruption like that of measles or a 
few small petechi® scattered over the trunk, neck and extremities. Herpes 
is common, and is generally situated at the usual places— the angle of the 
mouth, the chin and the nose, There is a leucocytosis of considerable decree 
(20,000 to 40,000). ® 
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Towards the end of the first week the mental state changes to a condition 
which may perhaps best be described as one of resistant stupor : the patient 
can be roused by an effort at examination, or by a change of position ; but 
either proceeding is resented, and he quickly resumes his huddled posture. 
The headache is less constantly severe, but shows sudden and marked 
exacerbations, often nocturnal, with complete insomnia. The neck rigidity 
increases, and the head is retracted. The back also becomes stiff. Flesh 
is lost rapidly. Polyuria is common, with polydipsia. The temperature 
generally remains fairly high, and, although this is by no means invariable, 
the fever approximates to the continued type. 

Assuming that the course .of the disease is not interrupted by lumbar 
puncture or by specific therapy, the condition of the patient remains much 
the same during the second, and perhaps during the thi^, week of the 
illness. But the wasting continues. The temperature often becomes inter- 
mittent in type. One of the three modes of termination will be followed. 

(a) Recovery . — This is gradual when it occurs, and is often interrupted by 
sudden recrudescences, throwing the patient back into a state which leads 
to renewed anxiety. The temperature chart is often interrupted in its 
defervescence by sudden rises, with or without a corresponding recrudescence 
of the meningitic symptoms. Ultimately the fever completely subsides, the 
patient ceases losing flesh, the headache and stupor pass off, and the rigidities 
slowly disappear. The pulse-rate remains high for some time in a good 
number of cases, and some authors regard this as a sign that the patient is 
not yet free from the possibility of relapse, and therefore as an indication 
for caution in treatment. The actual stage of convalescence, once it is 
established, is rarely interrupted. If the temperature and pulse-rate have 
remained normal for fourteen days, the risk of relapse may be considered to 
be passed. It may be some weeks, however, before the patient is free from 
stiffness. 

(b) Death . — The ordinary type of the disease is not often fatal during the 
first 2 weeks. When it is, the stupor passes into true coma, the pulse and 
respiration rise in frequency, and the temperature often shows a sudden 
ante-mortem rise. 

(c) Becoming chronic . — More often, if the orditiary type terminates 
fatally, it is by passing into a subacute or chronic stage. If the “ crises ” 
already referred to continue, or if, despite the fall of temperature, there is 
no corresponding improvement in the general condition, a state of pro- 
gressive emaciation supervenes, with a tendency to chronic hydrocephalus. 
The wasting is sometimes extreme, so that bedsores are unavoidable. The 
rigidity becomes marked, and approaches, even in adults, that degree termed 
cervical opisthotonos in infants. Feeding becomes difficult, and this adds 
to the wasting due to trophic disturbances. The sphincters usually relax, 
leading to incontinence. Papilloedema develops. The patient may con- 
tinue in this unsatisfactory state for several weeks, or even months, and yet 
may eventually recover, and without any residual defects. More often, 
however, he gradually succumbs to the disease, or, if he eventually survives 
its ravages, it is to be left with mental defect, deafness, blindness, hemiplegia, 
or diplegia. 

Opinions differ as to the frequency of true relapses in cerebro-spinal fever. 
Xhjs is probably due to the fact that wha^ some authorities term relapses 
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consider to be merely reorudewjcnces. It is certain that the lattei 
are very coininon ; indeed, they are a characteristic feature of the disease. 

2. The Sui*era(UJTE Type. — This form of the disease is common at the 
height of an epidemic. The invasion symptoms are abrupt, ami the patient 
is from the first very ill. Delirium is marked, with most tiresome insomnia, 
and the headache may driv(‘ the patient to a state of acute mania. The 
temperature is usually very high (104° to 106°), and intermits. Skin eruptions 
are more constantly present than in the ordinary type ; but are by no means 
necessarily ])eteelufil in (ihanic.ter. Discharges are apt to occur from the 
nose and conjunctival sac. The tongue is dry and tremulous. The 
Dieningoco(uais can generally )>e grown from the f>lood by culture, and has 
even been demonstrated in c‘Over-slip preparations made from the Idood 
direct. The leucocytosis is high (30, (KK) to 40, (HK)). After 3 or 4 days the 
active mental state changes to stu}M)r ; if the (cerebral pressure is not now 
relieved by lumbar puncture this stupor passes into coma. Even if the pressure 
is relieved by this procedure there is a great tendency for the patient to slij) 
back into a comatose state ; then, with pulse, respirations and temperature 
all rising, with insensitive pupils and absence of corneal reflex, the surface 
of the body becomes livid, the lungs congested, and death occurs. 

3. The Fulminating or Malignant Type. — This form is prone to occur 
during the evolution of an epidemic. But it is by no means rare as a sporadic 
manifestation of the disease. It is more often seen in older children, 
adolescents, and adults than in infants and younger children. The abrufJt 
appearance of fever, headache and active delirium, rapidly passing into coma, 
and the whole course of the disease may not exceed 12 hours. 

In all fulminating cases of cerebro-spinal fever there is a rapid develop- 
ment of septicfiBinia. In some of them the scpticsemia covers the whole of 
the disease, symptoms of meningitis lieing absent, and the meninges being 
free from gross lesions on examination post mortem. Even more con- 
stantly than in the superacute tyi)e is a blood culture ]}ositive : but the 
course of the disease is too rapid to admit of a diagnosis by this method 
during life. 

4. Mild Types. — These cases are said to be common during the decline 
of an epidemic. It is at jiresent quite impossible to say with what fre{|uency 
they occur, because it is certain that many of them are overlooked. They 
are often treated as cases of “ influenza,*^ owing to the resemblance they 
bear to that disease. Many cases of acute fever with headache and pains 
in the back and limbs are regarded as “ influenza ” from a diagnosis by 
exclusion. They are not subjected to a lumbar puncture beijause the con- 
dition does not seem sufficiently grave. And if they recover from an illness 
of a few days’ duration this is thought to be confirinatory of the diagnosis. 
In the presence of an epidemic of cerebro-spinal fever, however, a very close 
scrutiny of thes(‘ cases should be made, and if there is even doubtful neck- 
rigidity or Kernig’s sign, the cerebro-spinal fluid should be examined. Even 
when lumbar puncture is not at first decided upon a swab from the naso- 
pharynx should be investigated for the meningococcus. 

During an epidemic a patient who presents the symptom-complex of 
headache, malaise, pains in the back and limbs, slight fever, and some stiffness 
of the neck is probably suffering from a mild grade of meningococcus infee- 
tion, and should be treated as such, by a lumbar puncture and the administra- 



CEREBRO SPINAL FEVER 41 

fcioa of sulphonamide. Subsequent measures will be determined by (a) tbe 
course of tne disease ; (h) the result of the examination of the cerebro-epinal 
fluid ; and (c) the result of the examination of the naso-pharyngeai swab. 
The value of these cautionary measures is sometimes made apparent by the 
patient becoming rather suddenly worse after a few days, when it may be 
quite obvious that the nature of the disease is what was originally suspected. 

5. PosT-UASic Meninoitis of Infants (Cervioal Opisthotonos of 
Infants). — These cases were first described (1878) by Gee and Barlow. 
These observers recognised that they were dealing with a specific disease 
which had no causative association with tuberculosis, 'syphilis, or ricketvS. At 
the time of these authors’ observations no epidemic of this tyj)e of meningitis 
had been described, and the cases were thought, even by later writers, to be 
met with in sporadic fashion only. It has, however, been recognised that this 
clinical manifestation of meningococcus infection may occur in epidemics. 
The post-basic type has been less frequent in this country in recent years. 

The characters of the micro-organisms present in these cases were origin- 
ally thought by some workers to differ from those of the micro-organisms 
found in the acutcr cases occurring in epidemics.. This distinction has 
disappeared of late, and there is more or less consensus of opinion that, 
although the strain may vary, the causative diplococcus is essentially the 
same in the acute as in the chronic, and in the epidemic as in the sporadic 
cases. 

Seeing that the clinical features, again, do not differ materially in this 
tyj)e of meningitis from those often seen in cases occurring in older children, 
and occasionally even in adults, nor from those often seen in infants at times 
of an epidemic, it follows from these considerations that the inclusion of cases 
of post-basic meningitis in a general account of cerebro-spinal fever is amply 
justified. 

Post-basic meningitis occurs chiefly in infants between the ages c»F 6 
months and 2^ years. The same type of the disease may, however, be seen 
in children up to the age of 4: or 5 years. The onset is usually sudden, with 
a convulsion in many cases, and very frequently vomiting. The temperature 
rises abruptly, but does not, as a rule, remain high. In most cases the fever 
has become slight, or is absent, by the end of the first week of the illness. 
A large number of the patients suffering from the disease are therefore without 
fever when they come under observation. 

The main and characteristic sign of the disease, the retraction of the 
head, becomes mark(‘d about the third or fourth day. It usually persists, 
with increasing severity, throughout the whole course of the disease. With 
it the back becomes arched, so that in extreme instances the occiput and 
the sacrum may meet. The extremities are usually in a condition resembling 
tetany, the stiffness being persistent rather than paroxysmal. Progressive 
wasting is another constant feature, and the degree of emaeiation is often 
very considerable and very rapid. Of tlie other symptoms vomiting is 
one of the most common, and may be very tToublesome. The pulse and 
respirations are usually frequent, and may be irregular. 

The disease in most cases quickly enters a (diroiiic course. The 

infant lies motionless in its characteristic attitude for hours at a time, but is 
not usually comatose. Feeding is not as a rule difficult. The pupils are fully 
dilated. Blindness is present sooner or later in 30 per cent, of the cases 
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(Langmead), the origin of the condition being central, since papillocdema 
of any magnitude is quite uncommon. Blindness is rare in the cerebro- 
spinal meningitis of older children and adults. 

Lumbar puncture yields similar results to those found in the ordinary 
type of the disease ; but, as the condition progresses, it is found that the 
meningococcus fails to appear in the fluid, and the polymorphonuclear 
cell-content changes to lymphocytosis, indicating the chronic stage of the 
infection. Dry punctures are not uncommon, indicating the probable closure 
of the foramen of Magendie by the plastic exudate at the region of the bulb 
and fourth ventricle. Fluid removed from the ventricles during life, or the 
examination of fluid found in the ventricles post mortem at this stage, often 
reveals the meningococcus, showing that the disease is still, in its chronic 
phase, to be regarded as a persisting infection. Indeed, the 'post-hasic mcnin- 
(filis of infants is prohahly to he considered as a meningococcus infection of the 
pia-arachnoid system with a special tendency to involve the cerehral ventricles 
by ependymitis. The ])cculiar symjJtoms and course of the disease are thus 
explained. 

Owing to the early develojnnent of hydrocephalus in this type of the 
disease, and the elastic nature of the infant’s skull, the head enlarges in all 
directions, with bulging of tlie fontancllcs and opening of the sutures between 
the bones. The shape of the skull thus approximates to that of congenital 
hydrocephalus. The eyes arc; turned downwards, and the sclerotics above the 
cornea are exposed by retraction of the upper lid. If this condition of acquired 
hydrocephalus has lasted for some weeks, there may be enlargement of the 
superficial veins about the nose and orbits, and running over the temporal 
regions to the vertex. 

The mortality in this type of the disease is very high, probably over 80 
per cent. Rome of the cases linger for many weeks, and a few very gradually 
recover, with, all too often, residual blindness and also perhaps deafness. 
But the majority succumb to the intracranial pressure effects produced by the 
distended ventricles, in from 4 to 6 weeks from the onset of the disease. 

Complications. — 1. Hydrocephalus may arise soon after the onset of the 
disease, or it may develop, and often rather suddenly, during its course, or 
it may be the final anatomical expression of the infective process, the counter- 
part of the symptom-comj)lex seen in the chronic state of the disease. Certain 
8ym})tom8 are specially suggestive of the condition : pallor, cyanosis, in- 
creased frequency of the pulse with diminution in its tension and volume, 
shallow resj)irations, and stupor or coma supervening rather suddenly upon 
a previous state of consciousness. 

If hydrocephalus arise at a later period of the disease than the end of the 
first w'eek it may show itself with surprising suddenness, and sometimes 
in patients who seem to have been inproving satisfactorily. In addition, 
to the symptoms just enumerated, there is a recrudescence of the headache, 
vomiting and fever, which may have to a large extent subsided. More often 
it appears gradually and concomitantly with the progressive cachexia of 
the clironic type of infection. A valuable sign of its presence in children 
and adults is the presence of a resonant note to percussion over the anterior 
horn of the lateral ventricle (Macewen). This sign is best obtained by placing 
the head in an upright position and inclining it to one side. The sign is not 
present in infants in whom the fontanelles are still open. 
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Hydrocephalus of the chronic stage of the disease is seen very constantly 
in infants suffering from the post-basic type of infection. Emaciation is a 
constant feature. The child lies for hours without stirring. There may be 
reiterated automatic acts, such as the biting of nails or the loosening and 
pulling out of teeth. The patients are rarely comatose. Vomiting and 
convulsions may occur. 

2. Psychic Disturbances. — These are not very common, if the delirium 
and stupor are excluded. But the delirium may develop into mania, urged 
thereto by the violence of the headache. During convalescence it is not very 
uncommon to observe temperamental changes, such as puerility or emotional- 
ism, which rarely persist for very long. Secondary dementia is, however, 
not unknown. 

3. Motor Defects. — Cranial nerve palsies are very uncommon. There 
are three groups of ])aralytic complications, but none of them is common. 

(a) Hemiplegia and, less often, monoplegia of cortical type. This 
usually appears at the height of the disease, and is generally of temporary 
duration. 

(h) Flaccid paralysis localised to one extremity or to a part of one ex- 
tremity. The tendon-jerks are lost. Muscular atrophy may ensue, and R.D. 
may develop. The prognosis for the limb is by no means bad, and complete, 
or almost complete, recovery is probable. 

(c) Spastic ataxia. — It is not uncommon to find convalescent patients 
very unsteady on their legs when they first begin to walk. Little children 
often refuse to walk at all for a time, even if they had learnt to do so before 
the illness began. Older children sprawl about the floor. Adults tend to 
topple over in an indiscriminate manner. In the majority of these cases there 
are no signs of organic disease, and the return to a normal gait is usually only 
a matter of time. In a few of the oases, however, the ataxia is accompanied 
by exaggerated knee-jerks, true ankle-clonus and extensor plantar response : 
a state of spasticity. The sphincters are intact, and there is no anaesthesia 
or analgesia. According to Sophian, who drew attention to these cases, the 
pupils often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special Senses. — Complications involving the eye are very variable, 
and yet, in relation to the essentially iiervous character if the main lesions of 
the disease, they are not very common. Fortunately, with the single excep- 
tion of that form of blindness so often seen in the recovered cases of the post- 
basic type of the disease, very few if the eye complications are permanent. 
Inflammatory lesions include conjunctivitis, keratitis, iridocyclitis and 
(rarely) cellulitis of the orbit. Nervous lesions include extrinsic ocular 
defects which are not uncommon, but are generally transitory (i.e. spasmodic). 
Amaurosis is relatively common in the post-basic infection of infants ; it is 
fortunately unusual in the more acute infection of children and adults. It is 
in most cases unaccompanied by any changes in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some 
cases, however, a state of secondary optic atrophy is present. Optic neuritis 
is not a common complication ; but papillitis, or a lesser degree of change even 
than this, is said by French authors to be extremely common. 

The chief complication affecting the ear is meningitic deafness. This is a 
common and very serious (‘omplication, serious because when it occurs it is 
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apt to be permanent. The auditory defect generally begins early in the 
course of the disease, and usually before the end of the first week. It is 
usually bilateral, which adds to the seriousness of the trouble in the event 
of its becoming permanent. 

5. Arthropathies,— A certain degree of painful stiffness, and even swell- 
ing of the joints, is nut at all uncommon as a transitory symptom in cerebro- 
spinal fever. Occasionally, however, one joint shows evidence of much more 
intense infection, becoming red, swollen and very painful with the slightest 
movement. It may suppurate, and secondary infection may occur. 

6. Oth^r compUcationH are the broncho-pneumonia already referred to in 
little children ; oc(‘asionally pneumonia in adults ; and enteritis. 

Lumbar Puncturk. — In any suspected case of nieningitis a lumbar 
puncture is as (dearly indicated as is puncture of the chest in a suspected case 
of pleuritic effusion, or a blood-count in a su8j>ected case of leukaimia. 

The Cerebro-spinal Fluid in Meningococcus Meningitis. — J . Pressure 
and the a^iMmnt . — The pressure is generally more than 200 mm. of cerebro- 
spinal fiuid as measured by a manometer fitted to the lumbar puncture 
needle. The amount of fluid which flows away before the normal pressure 
is re-established depends upon the pressure and the consistency of the fluid ; 
it averages about c.c. 

2. Naked-eye appearance. — Various grades of turbidity are met with, from 
very slight opalescence to a highly purulent exudate. The degree of turbidity 
varies with the stage of the disease at which the lumbar puncture is under- 
taken. In the invasion stage the fluid may be almost clear j in the acute 
meningitic stage the fluid shows marked turbidity ; later, again, as tfie 
inflammatory phase passes, the fluid becomes clearer. The presence of blood 
probably always means that a vessel has been punctured by the needle. 
Some degree of clotting takes place when the fluid is allowed to stand, flakes 
of fibrin appearing at the bottom of the tube. 

3. Chemistry . — The protein is increased in amount : instead of the faint 
opalescence which appears on boiling the normal fluid, a definite coagulum 
is prcxiuced, and an opaque ring appears when the fluid is poured gently 
on to the surface of strong cold nitric acid. A quantitative estimation of the 
protein shows that it may be present to the extent of 0*2 to 0-3 per cent. 
The globulin moiety of the protein is also increased. Sugar is greatly dimin- 
ished and often absent. The chloride content also is lowered as in other forms 
of meningitis : it is seldom 1<;S8 than 700 mg. per cent., whereas in tuberculous 
meningitis a reading below C80 is the rule. 

4. Cytolcgy . — In the early or invasion stage of the dis('ase then^ is a 
quantitative increase in the lymphocytic content, a fact which often escapes 
obsepation if the lumbar puncture be delayed. With the arrival of the acute 
meningitic inflammation the chief cell present is the polymorphonuclear, 
usually in large numbers. At the stage, therefore, at which most lumbar 
punctures are undertaken, the cell content is chiefly polymorphous /70 p(jr 
cent, to 80 per cent.). Later, when the stage of chronic hydrocephalus ensues, 
tUB lymphocyte again becomes the dominant cell, and in much greater 
nambeiB than in healthy fluid. Most observers, however, describe cases of 
undoubted meningococcus meningitis in which the cell content is chiefly 
lymphocytic throughout. In the post-basic type of the disease the cells 
are most often lymphocytes for the greater part, and the same may be said 
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of cases which are in a chronic stage whilst under investigation, whether the 
chief seat of the effusion be at the root of the bulb or elsewhere. 

5. Bacteriology - Yihm made direct from the cerebro-spinal Iluid, or, 
better still, from the centrifugalised deposit, show intra* and extracellular 
meningococci in the great majority of cases at some time or other in their 
course. Jf a careful search })e- made and no cocci are discovered, it must not 
be assumed that none are present until the device of incubating the fluid 
as a whole before it has been allowed to cool is undertaken, and until 
cultures made upon suitable media are found to be sterile. The number of 
cocci seen, and their disposition with regard to the cells of the exudate, are 
matters of great variability. These things depend in the main upon (a) the 
stage of the disease, (/>) t he intensity of the infect ion and (r) the influence of 
treatment. 

Diagnosis,^ — T/ie dmj difficulty lies in not suspecting the jrresence of the 
disease. It is, of course, much more easy to bear in mind the possibility 
of cerebro-spinal fever during the presence of an epidemic than at other 
times. Cases which go undiagnosed, at least during the first part of their 
course, are those sporadic cases which generally happen to be atypical. 

The reason why it may not be possible to decide on clinical grounds 
whether meningitis is present or not is because several infective processes, 
other than that due to the meningococcus, are apt to produce symptoms 
highly suggestive of meningeal irritation. This state of meningeal irritation, 
when due to toxasmia and not due to actual meningitis, has been termed 
meningism or meningismus. The question whether such a state is entirely 
toxic, or whether it is due to definite though slight changes in the meningeal 
tissues which just stop short of an infiammatory exudate, is problem- 
atical. 

The diagnosis of cerebro-spinal fever may be conveniently considered 
under three heads — (1) from various acute infective processes with toxaemia, 
leading to “ cerebral ’’ symptoms ; (2) from certain acute cerebral diseases 
of primary origin ; (3) from other forms of meningitiB. 

L The Diagnosis of Meningitis from Toxaemia merely. — The question 
is settled paitly by the clinical data and partly by an examination of the 
cerebro-spinal fluid. In a case of fever with “ head symptoms,” the following 
differential points should be borne in mind : 

(1) // headache and deliriuin synchronise, meningitis is probably present, 
and not merely toxcemia. — Contrast an ordinary case of tjrphoid fever (toxaemia), 
in which headache and delirium alternate, the patient being free from pain 
when he is delirious, with cerebro-spinal fever (meningitis), in which the 
patient’s headache and delirium are both present at the same moment, 

(2) Vomiting, — If this occurs not merely at the onset of the fever, but 
on subsequent days also, at a time when the invasion period of the infection 
may be s^ to be passed, it is evidence of meningitis. 

(3) Pulse and respirations, — Irregularities in rhythm are in favour of 
meningitiB, and so is a relatively low pulse-rate in comparison with the height 
of the temperature, provided typhoid fever can be eliminated. 

(4) Papilloddema, though its presence is much in favour of meningitis 
as against toxsemia merely, is not of much value in this connection, fiecanse 
it is usually absent at the early stage of the disease when the diagnostic 
prablem lequixeB urgent solution. 
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Ijacilitts is isokl^ed from tlie lumbar puncture fluid, with the exudatt; of an 
acute meningitis, and definite symptoms, are not usually cases in which 
influenea has been suspected, still less diagnosed. Such oases are preferably 
termed “ Pfeiffer bacillus meningitis.*' 

(4) Typhoid meningitis. — A true infection of the meninges may occur in 
typhoid fever, but it must not be inferred that a patient necessarily has 
typhoid meningitis because the bacillus is grown from the lumbar puncture 
fluid. This may occur without clinical evidence of meningitis and without 
histological and chemical changes in the cerebro-spinal fluid characteristic 
of meningeal inflammation. 

(5) Tuhefcuhus meningitis. — This is by far l.he commonest form of acute 
meningitis and therefore deserves fuller mention. The most helpful points 
in a differential diagnosis from meningococcus meningitis are the following. 
Tuberculous meningitis is rarely so sudden in its onset, the meningitis 
symptoms being preceded by a longer period of malaise, which begins 
less abruptly than the invasion symptoms of cerebro-spinal fever. The 
temperature is seldom high, except as an ante-mortem event, the usual 
range l)emg 99® to 101®. Retraction of the head is transient and ill-marked, 
3T is abserit. Photophobia is more common than it is in cerebro-spinal 
fever. In adults aphasia is often a common and an early symptom. 
True (paralytic) squint is common. The “ peevish '* condition in children 
is much more marked during the first week. In both cliildren and adults 
the depth of the stupor after about the tenth day is much greater. The dis- 
covery of tubercles in the choroid is pathognomonic, but these lesions rarely 
appear before the third week of the disease, and are therefore not of much 
service for diagnosis. Some authors lay stress upon the presence of signs of 
tuberculous disease elsewhere in the body as assisting in the diagnosis, but 
this is, of course, not true. Except in the case of adults, and by no means 
always then, there are rarely any such signs. The leucocyte count affords no 
differential help as from cerebro-spinal fever, a leucocytosis of considerable 
riize (15,()0(» to 30,(X)0) being present in tuberculous meningitis. The abdominal 
leflexcs are usually retained, whereas in meningococcal meningitis they are 
j)i*one to he lost, early. 

However high a degree of prohahiliiy that a patient is suffering from 
meningitis mag result from a general examination, confirmation of this view 
rests entirely upon (he residis of lumbar puncture. For three reasons it should 
not he deferred : it establishes the diagnosis that meningitis is present ; it decides 
the nattire of the infection ; it is a valuable aid to treatment in the event of a 
positive result. 

Prognosis. — Tlie mortality in cerebro-spinal fever Ls undoubtedly higher 
in the epidemic than in the sporadic cases, if the post-basic moiiingitis of 
infants, in which the mortality is very high, be excluded. There are, however, 
IK) good figures upon which to base an estimate of mortality in the sporadic 
cases. Tn epidemics the mortality prior to the. introfiuction of serum 
treatment was about 70 to 80 per cent. After its introduction the mortality 
fell to half this figure. With siilphonamicb^ treat?nent the. figure has probably 
reached 10 per cent. 

The influence of age is notovorthy. The disease is extraordinarily fatal 
in infants (patients under 2 years of age). This statement holds good both for 
the post-basic cases which are ao often subacute or chronic in character, and 
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for ILlo acute cases. The murtaiir/y is ioweat between the ages of 5 and 
10 years. 

A fulminating form of onset is invariably bad, and the mortality in these 
oases is very high, if indeed it is not 100 per cent. In the cases with less 
vicious invasion symptoms, one or more of the following symptoms betoken a 
grave issue : early loss of consciousness, wild delirium, persistent insomnia, 
extensive haemorrhagic eruption, cyanosis. Later in the course of the disease 
the worst sign is the appearance of hydrocephalus. 

The degree of fever, the intensity of the headache, the amount of rigidity, 
the presence of marked emaciation, frequency and irregularity of the pulse, 
rhythmical respirations, the presence of herpes — none of these things yields 
any informatioji of value in predicting the issue of the disease. In few other 
disemes, if in any, u it posdble for the patient to be so ill and yet to recover 
completely i as in cprehro-spinal fever. 

The most imjmrtant fact bearing upon prognosis is the stage in the disease 
at which treatment is begun. 

Treatment. — 1. Prophylaotk!. — The principles governing prophylaxis 
are those applicable to infectious diseases in general. Although it would 
appear that the healthy carrier is more responsible for the spread of the 
disease than the patient himself, it is none the less important to isolate every 
case of the disease and to exercise ail precautions against further contact 
with healthy persons. Whenever possible the patient should be transferred 
to a hospital, and preferably to an institution where the staff is accustomed to 
deal with infectious diseases. 

All contacts who are found to be carriers should be i)laood under quaran- 
tine, and should be kept there until the naso-pharynx is free from meningo- 
cocci. The carrier should live as far as possible in the o])en air. For lavage 
of the naso-pharynx, and for a gargle, a weak solution of izal may be used, 
or peroxide of hydrogen, or a 1 ; 1000 solution of pernuinganatc of potash, 
adding 1*5 per cent, of sodium sulphate to assist penetration (Gordon). For 
spraying the nose or fauces, a 1 j>er cent, solution of iodine with 2 per cent, 
of menthol in parolein may be used. 

The use of a meningococcus vaccine for the purpose of clearing the throat 
has not proved to be successful. 

2. Curative. — (1) Drug treatment. — The introduction of sulphanilamide 
has revolutionised the treatment of this disease. It is of vital imiwrlance 
that the drug should be given at the earliest possible moment after the 
diagnosis has been made or is strongly suspected. In the majority of cases 
adequate doses are well tolerated and, whemjver possible, the drug should be 
administered by the oral route ; if tlie patient is too ill to swallow, it is given 
by a stomach tube. Only when vomiting is frequent is sulphanilamide to be 
administered by injection. For an adult the initial dose in the acute form is 
grm. 2, followed every two hours by grm. 1, so that a total of 12-13 grm. 
are given in the first 24 hours. During th(‘ second and third days gnn. 1 
should be administ/ei'ed every 2 hours by day and every 4 hours by night, 
that is, 10 doses in each 24 hours. If treatment on these lines has been started 
before the fourth day of diseases it is probable that the tenq^eraiure will 
have fallen by the end of the third day of treatment. If so, the dose of (she 
drug should be halved during the next 2 days, though tte frequency of 
administration should be maintained. 



60 


INFECTIOUS DISEASES 


The persistence of an ensuing temperature of 99®~100° does not necessarily 
imply that the infection is still active (see p. 39). 

(2) Serum trea4,wenL — The indications for the use of serum are (a) intense 
toxic symptoms, (h) unsatisfactory response to sulphonamides and (c) 
evidence of idiosyncrasy to these drugs (see p. 16). In (a) the serum is used 
as supplementary to sulphanilamide, not as a substitution for it. It is given 
intrathecally in doses of slightly less bulk than the amount of cerebro- 
spinal fluid removed. In highly toxic cases it may also be administered 
intravenously, in doses of 60-l(X) c.c. diluted to 250-500 c.c. with normal 
saline. 

Tiie serum may be allowed to flow by gravity into the lumbar cuterna 
following lumbar puncture, or it may be injected with a syringe which fits 
the lumbar puncture needle ; the serum must be warmed to body heat and 
the injection made very slowly. The volume of serum injected must not 
exceed that of the cerebro-spinal fluid withdrawn. Serum may also be 
introduced into the cisterna magna. To reach this the needle must pass 
through, the posterior atlanto-occipital ligament, which is not nearly so thick 
and resistant as are the interspinous ligaments between the spinous processes 
of the lumbar vertebra, before entering through the foramen magnum. The 
posterior rim of the foramen magnum in the adult is just over 1 cm. from the 
posterior surface of the medulla oblongata, whereas a distance of only 0*5 cm. 
separates the lowest part of the medulla from the posterior arch of the atlas ; 
the puncture therefore should be made as near to the upper border of the 
atlanto-occipital ligfiraent as possible, and the needle inclined upwards. The 
patient lies on his left side, with the head erect ; if head retraction be present, 
a general anaesthetic is essejitial in order that the requisite position may be 
assured. The upjpermost bony point palpable in the mid-line of the back of 
the neck is the spine of the axis. The skin in this area is cleaned and, if general 
ansesthesia is not used, the tissues are infiltrated with sterile local ansesthetic. 
After this has had time to act, the skin is nicked with a sharp-pointed knife 
just above the level of the spine of the axis in the middle line. A fine lumbar 
puncture needle with a very short bevel is now inserted through ihe nick, 
and its direction so adjusted that it is continuous with a line passing through 
the level of the external auditory meatus to emerge on the forehead about 

3 cm. above the bony prominence at the root of the nose, known as the 
glabella. The needle pushed steadily along this line will impinge on the 
occipital bone just posterior to the foramen magnum ; the correct depth is 
thus detennined and the needle withdrawn, almost to the skin, its direction 
altered slightly downwards and on reinsertion the point enters the cisterna 
just below the rim of the foramen ; this is apparent to the operator by the 
sense of diminution in resistance to the passage of the needle. The cisterna 
magna is entered at a distance of 4*5 cms. from the skin in an adult of average 

With regard to repetition of the serum, Flexner laid down an arbitrary 
rule for guidance on this matter, recommending the use of serum daily for 

4 or 5 doses, and advising that after this the practitioner should be influenced 
by the subsequent clinical condition of the patient and by the state of the 
lumbar picture fluid at successive operations. Some such custom as this 
remains the usual one in the ordinary type of the disease. It is desirable 
to vary this rule in individual cases. 
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If the case is of the superacute type, it is well to repeat the dose of serum 
in 8 to 12 hours and again after the same interval. In this way an effort is 
made, consistent with the precautions already referred to, to get as much 
serum as possible into the cerebro-spinal sac during the early stages of the 
disease. After these initial 3 doses an interval of 24 hours may be allowed 
to pass before the next dose is given. 

No doubt the best indication for the rei)etition of the serum is the con- 
dition of the meningitic exudate as seen at successive punctures. The lumbar 
puncture fluid should always be examined by a competent observer when- 
ever this is possible. The indication for further serum is proportionate to 
the number of meningococci still present. But it is not often practicable to 
prepare a stained film of the fluid straightway so as to be guided by the 
result. The decision whether to use serum or not must in most cases be 
determined by a consideration of the clinical condition together with the 
naked-eye characters of the fluid. In regard to the latter it may be said that 
if the fluid is still turbid (indicating the presence of polymorphous cells), it 
is well to give more serum. 

(3) General rmrbogemenL — The diet is to be adjusted to the patient’s 
condition. The disease is an exhausting one, and as full a dietary as is 
consistent with the state of the digestive secretions is to be allowed. If 
the fever is a conspicuous feature, and the patient is drowsy or delirious, the 
mouth is usually dry ; the diet is then necessarily restricted to fluids, which 
should be given in the form of diluted milk, and freshly prepared meat 
essences, in small quantities at frequent intervals. Water should be given 
freely. If the patient is in a state of stupor the act of swallowing must not 
be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 hours. According to the age of the patient, from 5 to 
10 ounces of citrated milk and water (equal parts), or of peptonised milk, or 
of beef essence are allowed to run into the stomach from a funnel attached to 
the tube and held at the necessary height above the bed. If vomiting is 
troublesome, peptonised milk should only be used, or whey or albumin water. 
If this symptom is persistent, it may be advisable to put no food at all into 
the stomach for 24 to 48 hours, relying upon saline injections (5 to 20 ounces 
according to age) per rectum every 6 hours, supplementing these, if thought 
desirable, by the subcutaneous use of a 10 per cent, solution of dextrose in 
normal saline. 

The bowels are usually constipated ; it is therefore frequently necessary 
to use purgatives, avoiding salines if sulphonamide is being given. If the 
patient is comatose early in the disease, when treatment is beginning, 
it may be advisable to give 2 minims of croton oil in butter or moist 
sugar. 

Urinary difficulties do not usually occur unless the patient is unconscious, 
in which case it is important to bear in mind the possibility of reten- 
tion, which may lead to “ overflow incontinence.” This condition 
indicates the use of the catheter, with the customary care in the matter 
of asepsis. 

(4) The treatment of certain symptoms . — Headache is usually the most 
distressing symptom calling for special treatment. Phenazone, caffeine, and 
acetylsalicylic acid may all be tried in full doses ; morphine may be imperative 
in some cases, because nothing else may be of any service. Restlessness, 
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delirium and insomnia, — if these symptoms are troublesome a trial should be 
given to some such combination as the. following : 

R Ammon, bromid., grs. 10 30. 

Tr. valerian, amraon., min. 10 30. 

Syr. chloralis, min. 20 120. 

Aquam ad fl. oz. 1. 

S. — Secundis horis ad doses iv--vi. 

The pains and the stiffness are best treated by warm baths at a temperature 
of 102° to 104° F. 

If the delirium is exhausting or the condition verges upon mania, vapour 
of chloroform may be used, or morphine with atropine may bo given. 
Hyoscine should be avoided. 

In arthritis tlie affected joint is best treated by iixation, by the a|)]>lieation 
of hot stupes, and by liquid. If the effusion becojnes coiisiderable, or does 
not quickly yield to these measures, the joint should be aspirated. 

(5) The repetition of the lumbar puncture. ~ A lumbar puncture of necessity 
precedes the diagnosis. When sero-therapy is in force the puncture is, of 
necessity, repeated at each dose of serum. There remains the question of the 
therapeutic value of thecal drainage here as in the other forms of pyogenic 
meningitis undergoing sulphonamide treatment. There are reasons for think- 
ing that drainage at certain intervals, especially in children, tends to prevent 
the development of the most serious of the complications of the disease, a 
state of hydro<ie])halus. The writers are of ixpinion that the process has 
beneficial effects upon the course of the diseases in many cases. This, not- 
withstanding the fact that whole groups of (‘ases have been successfully 
treated by chemotherapy witli no further lumbar puncture than that made 
for diagnosis. 

(0) Treatment* of hydrocephalus . — If a condition of hydrocephalus has 
been diagnosed, it is advisable to tap the lateral ventricles and to inject 
serum. This procedure is not so difficult nor so dangerous as may be 
supposed. 

(a) The patient is usually an infant with open fontanel les. The region 
of the anterior fontanelle is shaved and the skin is sterilised. A stout needle, 
to which a syringe can be attached, is inserted at the lateral angle of the 
fontanelle, and is gently pushed towards the mesial line for a distance of 
an inch or an inch and a half. In older patients a special drill may be neces- 
sary. The fluid is usually under considerable pressure, so that it becomes 
quickly known when the needle reaches it. It is not necessary or advisable 
to attempt to withdraw more fluid than comes into the syringe with very 
gentle aspiration. With great care, an amount of serum less in bulk than the 
fluid withdrawn is now introduced into the ventricle. 

(6) In older children and adults the operation of decompression becomes 
neo^fisary ; and here again, though a much more serious procedure, the 
practitioner should not hesitate to give the patient the benefit of the 
operation and of the use of serum by this special route. 

Horder. 

A. E. Gow. 
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TETANUS 

Synonym. — Lockjaw. 

Definitions. — An infective disease, due to the toxins of the tetanus 
bacillus, and showing itself by tonic spasm of the masseter and other muscles 
with paroxysmal exacerbations. 

Atiology. — The bacillus of tetanus is a slender rod 4 to 5 /x in length and 
from 0*3 to 0*8 broad. It is a spore-hearing anaerobe. The vegetative 
forms are slightly motile, and when stained by *special methods show 
numerous fine flagella arranged all round the bacillus. In material from 
infected wounds, and usually in cultures after 24 hours’ incubation at 37’5® C., 
wspores occur. These are terminal, giving rise to the characteristic drum- 
stick appearance. As cultures grow older the numerical proportion of 
spore-bearing forms increases, and in very old cultures only spore-bearing 
forms or spores are found. 

DistrihiUion. — In nature the tetanus bacillus is found in the soil of highly- 
manured districts, and in the dejecta of various animals, especially the 
herbivora, in the intestines of which it exists without causing pathogenic 
effects. By comparison with the widespread distribution of the bacillus 
and its spores the disease is rare. In infected wounds the bacillus occurs with 
other spore -bearing anaerobes associated with pyogenic cocci, and saprophytic 
organisms of various kinds. In consequence of its. association, in nature and 
infected wounds, with other organisms, the bacillus is difficult of isolation, as 
a large proportion of the associated organisms grow with much greater rapidity. 
Use is made of the fact that the spores will resist a temperature of 80° C. for 
an hour. Suspected material is inoculated into agar or serum-agar slopes 
or deep tubes of glucose-agar, and incubated for 48 hours. The culture is 
then subjected to a temperature of 80° C. for three-quarters of an hour, atid 
subcultures are made on agar plates which are incubated anaerobically. By 
this means all non-sporing bacteria, and the vegetative forms of the spore- 
bearers, are killed, and only spore-bearing organisms remain to be dealt 
with. ^ " 

The disease follows injury to the tissues in most cases, and even when 
no injury is known to have occurred, it is highly probable that some slight 
abrasion has been present. The term ‘‘ idiopathic tetanus ” has been 
given to those cases in which no discoverable injury is present. Those 
wounds, usually of the hands, in which the tissues have been badly damaged 
rather than cleanly cut, are specially liable to be followed by tetanus in- 
fection, Cases have occurred from the use of contaminated gelatin used in 
subcutaneous injections, and from cutgut sutures similarly infected. 

Tetanus is more common in tropical than in temperate zones. A special 
form of the disease, tetanus moricUorum, is peculiar to the tropics, and results 
from sepsis in attending to the child’s navel. This variety, which has occurved 
in epidemics, is “ almost peculiar to infants of the filthy poor ” (Hirsch, 1886). 

Pathology. — In nature the disease is produced by the introduction of 
infected material through an abrasion or wound, which may be so minute as 
to escape detection. Probably there is no such thing as idiopathic tetanus, 
but infection is possible through the bronchial or even intestinal mucosa. 

If the bacilli or spores, free from toxin or from pyogenic cocci, be intro- 
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duced into an animal, infection may fail to occur, the protection afforded 
being probably accounted for by phagocytosis, for if spores enclosed in a 
paper sac be introduced into a susceptible animal infection occurs, as the 
sac protects the spores from phagocytosis. The presence of pyogenic cocci, 
other micro-organisms, and the fragments of bone and foreign material 
incidental to compound fractures and gun-shot wounds, all conduce to the 
conditions favourable to growth of the tetanus bacillus. 

The 'period of incubation, following infection with tetanus bacilli, varies 
with different animals. In man a period of from 2 to 14 days occurs, but the 
period may be longer, and as a rule a long incubation period means a more 
favourable prognosis. 

Tetanus toxin . — The tetanus bacillus, like the diphtheria bacillus, 
produces its pathogenic effects by reason of the soluble toxin it elaborates. 
Bacteriurn-free filtrates of cultures, as shown by Kitasato, when injected 
pbcutaneously or intravenously into mice, cause tetanic spasms, at first 
in the neighbouring muscles and later more generally, and death has 
resulted. 


Tetanus toxin is one of the most powerful poisons known, the fatal dose 
of a probably impure toxalbumin for a mouse being found by Brieger to be 
0*0005 mgm. 

Different degrees of resistance to the toxin are shown by different 
animals. The horse and man are the most susceptible. On a basis of 
weight the horse is twelve times and the guinea-pig six times as susceptible 
as the mouse, while the hen is two hundred thousand times as resistant. The 
incubation period is shorter when toxin is intravenously injected than when 
introduced subcutaneously, and is shorter in smaller than in larger animals. 

It has been proved that toxin is absorbed by the end-plates of motor 
nepes. This was shown by severing the sciatic nerve of an animal near the 
spinal cord. The corresponding hind limb was then injected with toxin. 
A portion of the divided nerve was then placed in another animal and 
tetanus resulted, while if the nerve were cut distally, and a proximal portion 
thereof were transplanted, no infection occurred, though in both cases the 
nerves were equally bathed in lymph containing toxin. And, again, if an 
excess of toxin be injected into a sound limb only that portion of a nerve 
distal to a section in another limb shows absorption of toxin. Introduction 
mntnr of toxin into a iierve such as the infra-orbital, containing no 

motor filaments, is not followed by characteristic tetanus symptoms 

cell, passes centripetally up the nerve and affects the motor nerve 
cel s corresponding thereto, thus accounting for the longer incubation period 
n larger animals. If antitoxin be injected into a mixed nerve such as the 
sciatic, toHn is prevented from passing up that nerve • but toxin iniected 
into a similar nerve will act lethally even though a large excess of antitoxin 

IwaTha^Tr'"^ intravenously, 'in one'casr^deed. if^^ 

shown that a dose of toxin injected into the sciatic nerve of a hiuhlv 

bTthrMwTllV'*“®®*^i®i'‘T‘ r^anlts are accounted for 

Mies i.rthe bloi“r“b antibacterial and antitoi^c 
^les in the blood to boar on the cells of the central nervous system a 

“IrSi. “ '■J' 

Symptoins.-The incubation period has already been referred to. The 
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earliest symptonx is, in the great nxajority of cases, the so-called trismus or 
tonic spasm of the masseter muscles. Beginning as a slight stiffness, this 
increases until the jaws are hrmly clenched, the patient being unable to 
open the mouth. The stiffness may involve the muscles of the neck at the 
same time as the jaw8,"or a little later. The facial muscles are affected next, 
and the facies presents the risus sardonicus due to the tension in the frontalis 
and in the muscles at the angles of the mouth. The muscles of deglutition 
are another group early affected. There is, from these parts, a steady spread 
of the spasm to the trunk and then to the limbs. Rigidity tends to appear 
early in the rectus abdominis and in the adductcfhs of the thighs. The tendon 
jerks are exaggerated and attempts to -elicit them produce spasms, local or 
general. The tonic spasm in the muscles of the trunk usually show exacerba- 
tion in paroxysms, with resulting postures termed respectively opisthotonos, 
emprosthotonos and pleurothotonos, according as the muscles of the back, 
abdomen or one side of the body are in a state of spasm. These paroxysms 
may be induced by divers irritants, and are agonisingly painful. Retention 
of urine is common. 

Less common manifestations include a local contracture of muscles in 
the neighbourhood of the wound, which may precede trismus or more general 
spasm by several days. Thus, in a wound of the forehead there may be a 
facial palsy or an ophthalmoplegia on the same side or, with a wound of the 
hand or foot, painful spasm of the muscles of the limb may develop before 
spasm appears elsewhere. In some of these local forms general spasms may 
be absent throughout or, if trismus is present, this may be transient. In 
“ local tetanus ” the incubation period is sometimes as long as 30 days. 

The disease is often apyrexial, but in some c^scs the temperature rises 
with the development of the general symptoms, which include headache, 
pains in the back, anorexia, constipation, insomnia, yawning, sweating and 
a facies of great anxiety. Consciousness remains clear. The cerebrospinal 
tluid is unafected. 

Course. — The course of the disease is variable. Sometimes it is as short- 
a s 1 or 5 days, the patient dying of spasm of the glottis, asphyxiation, broncho- 
pneumonia, heart failure or exhaustion. Other cases, less fulminant, last 
from 7 to 14 days. A few seem to deserve the term “ chronic.” 

Diagnosis. — A relatively trivial disease which may, however, cause some 
anxiety from its resemblance to the trismus of tetanus, is the fixation of the 
jaw seen in certain cases of septic throat and septic, especially impacted, teeth, 
with phlegmonous involvement of the floor of the mouth, periosteum, etc. 
Careful examination of the mouth nearly always suffices to determine the 
real nature of these cases, and the presence of enlarged and tender cervical 
glands assists the diagnosis. 

Strychnine poisoning presents features resembling tetanus in that the 
spasms are very similar in both diseases. But between the spasms in 
strychnine poisoning the muscles are relaxed, a condition never seen in tetanus. 
Another point of distinction is the fact that trismus and cervical rigidity 
never exist alone in strychnine poisoning, wliereas they frequently, do in 
tetanus. 

In any doubtful case of injury, in which there are damaged tissues, 
bacteriological investigation of the exudate and of material from the depths 
of the wound should at once be made. 
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Prognosis. — This is always grave. The mortality in a large series ot 
cases appears to be nearly 60 per cent. (Hill). Infants and children rarely 
recover. The absence of fever, a more or less normal pulse-rate, a long 
incubation period, and a slow development of the symptoms are favourable 
points. If the patient reaches the tenth day of the disease, his chance of 
recovery is considerably increased. 

Treatment. — 1. Prophylactic. — All wounds of a suspicious character 
should be well curetted under a general anaesthetic, the raw surface should 
be thoroughly treated with antiseptic and antitoxin administered. 

Antitoxin has for some time been used in connection with wounds in- 
fected with road-sweej)ings, or garden soil, and in America chiefly in cases 
of wounds connec.ted with Indej)endence Day celebrations, in consequence 
of which injections a very definite fall in the death-rate resulted. 

During the War of 1914-*- 191 8 antitoxin was used on an extensive scale. 
During the early ])eriod, with no special arrangements for jnophylaxis, the 
incidemie was ajK)ut 8 ]>er J(XX). Later, with the use of 500, and then 15(X), 
units of antitoxin, the incidence fell to 1 in 1000. 

In J924 it was shown that tetanus toxin might be so treated as to lose 
its toxicity and still retain its antigenic power. The material, called “ toxoid,” 
he'is been proved of great service as a preventive agent. At the R.A.M. 
College it has been shown that two doses of 1 c.c. each of toxoid, given at 
intervals of 6 weeks, confer immunity lasting at least 2 years. In the French 
Army the regulations make inoculation with toxoid com{)ul8ory ; 2 c.c. of 
mixed T.A.B. vaccine and tetanus toxoid are given on three occasions at 
o weeks’ interval. 

2. Curative. — Keep the patient as quiet as possible in a dark and noise- 
less room. Feeding may be impossible by mouth, in which event nasal 
feeding may be attempted, and if this, too, is impossible because of spasm, 
recourse must be had to glucose enemata. The vapour of chloroform is the 
best remedy by which to control severe spasms, and a mixture of chloral 
and bromide in full doses should be given between the chloroform administra- 
tions. A more or less continuous use of morphine or hyoscine is the alternative 
measure. 

It is profoundly important that no delay whatever should occur in the 
use of serum. Injections of serum may be made subcutaneously, intra- 
muscularly, intravenously, or intrathecally. The latter method achieves much 
easier access to the affected nerve cells, and is certainly preferable, though it 
is usually, and rightly, combined with other methods, the more gradual action 
of the antitoxin when given by the subcutaneous or intramuscular methods 
tending to balance the rapid elimination of that given intrathecally. A 
lumbar puncture is made, and 20 c.c. of cerebro-spinal fluid are replaced by 
an equal, or even slightly greater, quantity of a liigh titre antitoxin. In 
an acute case from 50,0(X) to 100,000 international units may usefully be thus 
given in the first few days, and subsequently the intramuscular or sub- 
cutaneous methods may be resortetlto. Paterson, in Af.stralia, has suggested 
much larger doses, in a s(‘,heme as follows : On admission, 2(X),(KX1 units are 
given intravenously and 80, (XX) intratliecally . The intravenous dose is repeated 
after 12 hours and thereafter at 24 hours' interval. The intrathecal dose is 
repeated every 4 hours at first and is gradually reduced. Concurrently with 
these large doses of antitoxin, tetanus toxoid is also indicated. An immediate 



ANTHRAX 57 

dose of 1 c.c. of toxoid should be given as soon as the disease is suspected, 
and repeated after 4 days. 

Less success has attended the therapeutic use of tetanus antitoxin than 
is the case with diphtheria antitoxin. This result is largely, if not entirely, 
accounted for by the relative slowness in the onset of symptoms in tetanus 
as opposed to diphtheria. The argument for the prophylactic use of anti- 
toxin in every case of a wound contaminated with road material or sod 
contaminated with animal excreta becomes correspondingly strengthened. 


.\NTHRAX 

Synonyms. — WooLsorter’s Disease ; Splenic Fever of Animals. 

Definition.— An acute infective disease caused by the Bamlhis anthracis, 
Tliere are three clinical forms of the disease, acciording as the lesion is in 
the skin (malignant pustule), in the lung (pulmonary anthrax), or in the 
intestine. 

Etiology. — B. anthracis is a large Gram-positive bacillus possessing a 
capsule. On artificial media it grows in long filaments which, owing to the 
fact that the filaments do not readily break up into individual bacilli, tend 
to bend upon themselves and thus cause the outlines of the colony to assume 
a whorled appearance that is characteristic. iS]>ores always develoj) in 
cultures in the presence of free oxygen. 

In the tissues, however, the bacilli occur in straight rods measuring 
from 5 to 10 /x by 1 to 1-5 /a, the longer forms generally being found in attenu- 
ated cultures, and the bacilli found in the gelatinous oedema are usually 
longer than those found in blood. Spores never develop within the infected 
animal since free oxygen is necessary. The micro-organism is non-motile. 

In the lierbivora, especially sheep and cattle, the disease occurs epidemi- 
cally and the infection assumes a septicsemic type. The spleen may be two 
or three times its normal size, and on section may be diffluent. An impression 
])reparation from the cut surface shows enormous numbers of bacilli together 
with blood cells and mononuclear leucocytes. The liver and kidneys are 
in similar condition, and the lymphatic system is extensively involved. 

The bacilli in the blood are invariably in the vegetative form, and it is 
only after being voided from the body that they produce spores, these being 
extremely resistant to adverse influences. It is claimed that spores may 
remain on the ground in a state of latent activity for as long as 12 yeans. 
But it is suggested by M. Fadyear and others that soil infection counts for 
little in this country, most cases being traceable to imported food stuffs, 
hides and brushes. 

The carnivora are relatively immune, especially the dog. 

Man occupies an intermediate position, and the disease is always com- 
municated to him directly or indirectly from animals. Two principal forms 
ocemr, malignant pustule, a local infection through a cut or abrasion of the 
skin or a hair follicle, and wool-sorter's disease, an infection starting in the 
trachea and bronchi from the inhalation of dust e.ontaining spores. 

Infections of the intestinal tract may o(;(;ur but are rare. Such infections 
must originate from spores, as the bacilli do not withstand the action of 
gastric juice. 
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Bacteriological Diagnosis. — In a case of suspected malignant pustule 
direct microscopic examination will usually show the bacilli in the fluid 
in the surrounding vesicles. Sometimes examination of the sections of the 
excised malignant pustule is necessary. Cultures on agar will show in 24 
hours the characteristic wavy-outlined colonies. Blood cultures in man never 
show the bacilli until just before death. Putrefaction rapidly destroys 
anthrax bacilli, hence the recognition of the bacillus in putrefying tissues 
entails careful bacteriological examination and animal experiments. 

A guinea-pig may be inoculated with suspected material, and if anthrax 
be present will usually die within 2 days, and the bacilli may be demonstrated 
in the spleen. 

Immunity. — Pasteur, noting that one attack of anthrax immunised 
an animal, elaborated a method of artificial immunity. He attenuated 
cultures by growth at 42*5^^ C. Sheep survived when inoculated with such 
cultures, and proved immune to a subsequent injection of a highly virulent 
living culture. By carrying out this process of active immunity the mortality 
among animals was greatly lessened. Marchoux showed that the serum 
of such animals conferred a certain degree of passive immunity ; and Sclavo, 
by using a mixture of such immune serum and progressively attenuated 
cultures and virulent cultures, obtained very high degrees of immunity in 
the ass. Sclavo’s 8(‘rum is stable, and if given in quantities of 40 to 100 c.c. 
at an early enough stage in the disease is almost always successful. 

Formerly the local effects of infection were considered due to the mechanical 
damage to the tissues by the rapid multiplication of the bacilli. Later it 
was considered that the tissues were injured by simple deprivation of oxygen. 
Now the result is considered to be a toxic phenomenon. There are three 
clinical forms of the disease. 

I. Malignant Pustule. — The site of infection is nearly always upon 
an exposed part of the body — ^face or hands or forearms. The incubation 
])eriod appears to be very short, perhaps not longer than a few hours. 
A small red papule forms, which rapidly becomes vesicular and then 
iiujompletely pustular. By the time vesication occurs there is a surround- 
ing zone of intensely red cedema, becoming a brawny induration by the 
end of the second day. By this time a ring of secondary vesicles often 
surrounds the initial lesion, which has now formed a dry and almost black 
scab, generally raised above the surface of the affected skin. A frequent 
associated lesion in the case of the arm is lymphangitis, spreading upwards 
to the lymph glands, which become enlarged and painful. There is rarely 
much pain at the site of the initial lesion, though there is usually a good deal of 
itching and tenderness. Fever is almost constant, and in severe cases may 
be quite high. The patient is then very ill, with intense toxic symptoms. 
Mild cases occur, however, and in them both the local and the general 
symptoms are much less marked. 

The prognosis turns upon the severity of the symptoms, especially of 
the toxeemic state. Death is sometimes very rapid— it may occur within 
the first week. 

In some cases the initial papule and vesicle are ill-marked, but the 
attendant fpderna is excessive opdenm). The mortality in this 

type of the disease is a good deal higher than in the type in which the pustule 
is well formed, 
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II. Pulmonary Anthrax. — In this variety of the infection the bacilli are 
inhaled with dust from infected hair or wool. The result is the rapid develop- 
ment of fever, generally ushered in by a rigor, with very intense toxic 
symptoms and the signs of bronchitis. Cerebral symptoms develop, with 
great weakness. The whole course of the disease may be very short, even 
as brief as 24 hours. Recovery probably never takes place, even if the 
diagnosis has been made at an early stage. 

III. Intestinal Anthrax. — This is probably the least common form of 
the disease. The infection is due to eating meat or drinking milk from 
animals suffering from splenic fever. The symptoms are those of a severe 
gastro-enteritis — fever, vomiting, diarrheea and intense weakness. The 
spleen is enlarged. This form of the disease has been found to occur in 
small epidemics. The mortality is high, though not so high as in II. 

Treatment. — (i.) Prophylactic. — This consists in the specific immunisa- 
tion of animals subject to the disease, the complete destruction of dead bodies, 
and in the careful disinfection of all skins, hair and wool, before these are 
handled in any industrial occupation. 

(ii.) Curative. — General measures (rest, etc.) are taken towards the 
prevention of a general infection. The pustule is kept clean, but is neither 
cauterised nor incised. A large dose of Sclavo’s anthrax anti-serum (40 c.c. 
at least) is given as soon as possible by the intravenous route. This is re- 
peated intramuscularly at intervals of 12 to 24 hours, the dose being gradually 
reduced. If the serum is not available, 0*6 to 0*9 g. of neoarsphenamine or 
one of its equivalents may be injected intravenously and repeated in 48 hours. 
Some observers consider this treatment to be as good as by serum for malignant 
pustule, provided it be given within 4 days of the onset of the disease. Treat- 
ment by sulphapyridine, given intensively (see pp. 16-17), has also proved 
successful. 
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Definition. — An infectious disease, occurring not infrequently in the 
horse and in the ass, occasionally transmitted to man, and characterised by 
the formation of granulomatous nodules in the nose (glanders), and in the 
subcutaneous tissues (farcy). 

.Etiology. — The badllm of glmtders, or Bacillm mallei, is a short rod, 
straight or slightly bent, of 3 to 4 /i/ in length by 0*5 to 0*75 fx in thickness. 
It is nou-motile, and possesses no flagella, nor does it form spores. It can 
be cultivated on ordinary media at 37° C., but gives a more characteristic 
growth on potato. 

The bacillus stains somewhat faintly with the usual aniline dyes, so that 
a mordant, such as carbolic acid, is usually employed, but even when deeply 
stained there is a tendency to decolorise rapidly. The staining is markedly 
irregular, this irregularity being a diagnostically helpful point. It is Gram- 
negative. 

Pathology. — The disease chiefly affects horses, mules and asses — the 
latter being the most susceptible. Homed cattle are immune, but goats and 
sheep are occasionally infected. 

In the horse, infection may take place through any abrasion of the skin, 
but most frequently through abrasion of the nasal mucous membrane from 
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infected water-troughs or feeding-mangers. The infection may be acute 
or chronic. In the acute form (glanders proper) there is fever and prostration, 
and in two or three days there occurs ulceration of the nasal mucosa with a 
sero'purulent discharge, leading on to involvement of the lungs, and death 
within a few weeks. In the chronic form — ^farcy — ^there is involvement of 
the lymphatic system associated with the original site of entry. The lymph 
vessels become enlarged — ^farcy pipes — and irregular thickenings — farcy buds 
— occur, which may soften and suppurate. 

The disease may be latent, and can then only be diagnosed by the mal- 
lei ii ” test. In the human being the infection is generally derived directly 
from the horse, and is therefore usually confined to those in close connection 
with horses ; but the disease has been contracted in the laboratory. 

The toxin of B. mallei or mallein is an endotoxin, being derived from 
the bacterial bodies, in which respect it differs markedly from the toxins of 
tetanus and diphtheria bacilli. One of its chief characteristics is its resistance, 
it being capable of withstanding temperatures of 120° C. and prolonged 
storage with but little loss of strength. It is prepared by growing cultures 
in glycerin broth for 3 or 4 weeks, and sterilising these by boiling or auto- 
claving at 115° C. The cultures are then allowed to stand, and the super- 
natant fluid being decanted off, this is then filtered through a Chamberland 
filter. The resultant filtrate, to which one-half of 1 per cent, of carbolic acid 
is added, constitutes mallein. It contains the soluble portions of the bacteria, 
and substances from the altered medium, and is a similar product to tuber- 
culin. It is used in doses of 1 c.c. to detect a glanders infection in the horse. 
As the reaction in a “ glandered ” animal is severe, both locally and con- 
stitutionally, it is unsuitable for use in man. 

Forms of the Disease. — Both glanders and farcy have been known to 
occur in man in acute and in chronic forms. All forms are rare. 

Symptoms. — 1. Acute Glanders. — The incubation period varies, but is 
in most cases 4 days. At the site of infection in the nose there occurs 
an inflammatory swelling surrounded by oedema and lymphangitis, with a 
papular eruption soon becoming pustular. In a few days other and similar 
swellings appear, which soften and ulcerate, so that the mucosa of the nose 
becomes generally infected, leading to profuse muco-purulent discharge. 
The whole nose swells ; it may be very considerably. The ulceration 
extends deeply so as to involve the cartilage and Iwrie. The cervical 
lymph glands are usually enlarged and may soften, forming abscesses. 
Constitutional symptoms are present by this time, and death, usually with 
pneumonia, occurs about the middle of the second week. 

2. Chronic Glanders. — This form resembles closely the disease as seen 
in the horse. There is a chronic profuse coryza, associated with widely 
scattered muscular and subcutaneous nodules. Unless the nature of the 
disease is suspected, it may go undiagnosed for some time. 

3. Acute Farcy. — This is the form of the disease resulting from accidental 
inoculation of the skin. A local lesion of a highly inflammatory kind leads 
quickly to a spreading zone of lymphangitis, sul>cutaneous nodules (farcy 
buds) appearing in the track of the infection, softening and forming 
abscesses. The patient becomes severely ill, with symptoms of a general 
infection, and the course of the disease is of much the same duration as in 
acute glanders. 
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4. Chronic Farcy. — This only differs from acute in that the “ buds ’’ are 
associated with much less inflammatory reaction, the constitutional symptoms 
are much less severe, and the course of the disease is much longer. A few 
of the cases have extended over 12 months. 

Diagnosis. — Acute glanders has been mistaken for small-pox, owing 
to the likeness of the papulo-pustular eruption to the specific eruption of 
this disease. The chronic forms are at times mistaken for the other infective 
granulomata (syphilis, tuberculosis and actinomycosis). Exact diagnosis 
turns upon bacteriological methods, direct or indirect. 

The bacteriological diagnosis in man may be simple if a superficial 
swelling exists which may be opened. Direct cultures may be made 
therefrom, preferably on potato, and a rapid diagnosis made. It may be, 
however, that weeks elapse before such an opportunity occurs, or before 
some deeply situated swelling calls for operative interference. In such cases 
serum reactions, such as the complement-fixation test and agglutination, are 
indicated, and in a case watched by one of the authors the diagnosis was 
made by the opsonic test several weeks before the bacilli were cultivated 
from the tissues. 

If material containing B. mallei be injected intraperitoneally into a male 
guinea-pig, tumefaction and suppuration occur in two or three days in the 
tunica vaginalis, and the bacilli can be recovered therefrom after about six days. 

Treatment. — Prophylactic. — The utmost care must be taken in nursing, 
destruction of old dressings, etc. 

The site of inoculation, if obvious, should be excised, and the underlying 
tissues should be treated drastically by strong antiseptics. All abscesses 
should be opened promptly and efficiently drained. The general symptoms 
are met by treatment similar to that given in any septicaemia. 

* Horder. 

A. E. Gow. 

John ]Matthews. 


TULARAEMIA 

Synonym. — Deer-tly Fever ; Pahvant Valley Fever ; Ohara s Diaease. 

Definition. — A plague-like general infection of small rodents, hitherto 
confined to the United States, Japan and a district in Siberia ; also recently 
in Norway, communicable to man. The disease has the peculiarity, in 
which it resembles Malta fever, of being extremely infective to laboratory 
workers handling the causative organism, Bacterium tularense, and attention 
to this aspect has been drawn by an important paper by Professor Sir John 
Ledingham and Dr. F. R, Fraser, in the Q^mrterly Journal of Medicine^ 
vol. xvii., describing three cases occurring at the Lister Institute. 

.£tiology. — In 1911 M‘(Joy, during plague work among ground squirrels 
in California, discovered a plague-like disease not due to Bacillus pestis, and 
in 1912 M‘C()y and (-hafiin isolated tlie specific organism from the blood of 
infected animals, and it was named Bacterium lulareme. Subsequently the 
organism was found in various rodents, and endemic centres of the infection 
have been recognised in many areas of North America, The first human 
case of infection appears to have been reported by Pearse in 1 910, but bacterio- 
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logical proof connecting it with B. tularense was provided by Francis 
subsequently. Where the infection is endemic among rodents, human cases 
are not uncommon, and possibly some have recovered unrecognised. The 
infection is conveyed from animal to animal by various blood-sucking para- 
sites. The feeces of infected bugs have been shown to be infective. Polluted 
water has recently been thought to be a source of infection in Norway and 
U.S.A. There is thus no difficulty in understanding how endemic centres of 
infection are kept up, and human infections in the field are readily understood. 
But it is difficult to explain the cases of infection in laboratory workers. Tt is 
suggested that a possibility is respiratory infection during the anaesthetising 
of experimental animals, when coughing is not uncommon, and the bacillus is 
certainly contained in bronchial secretions, as well as the excreta generally. 
The question appears to be parallel to the difficulty of explaining the great 
liability to laboratory infections with Br, melitensis. 

B. tularense is a minute. Gram-negative cocco-bacillus, measuring, accord- 
ing to M‘Coy and Chapin, 0*3, with a breadth of 0*2 //. It is not easily 
stained by the ordinary dye^, unless a mordant, such as carbolic acid or aniline, 
is added. It is refractory to growth on ordinary media, the original cultures 
being obtained on a medium composed of egg-yolk. It will grow readily on 
scrum glucose agar if a piece of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is found. At the site 
of inoculation some diffuse necrosis may be seen, and occasionally swelling 
of the corresponding lymph glands. The spleen, liver, lungs, and kidneys 
may show small necrosis areas. Human cases contracted in the field, probably 
from some blood -sucking fiy, will show a local ulceration at the site of the bite, 
with swelling, and })ossibly su])puration, of the local lymf)h glands. Cases 
contracted in the laboratory provide no pathological data, for there is no 
evidence of the portal of infection, and the blood shows no characteristic 
changes. 

Symptoms.- The infection expresses itself in two ways: (1) Dealers in 
rabbits may develop a necrotic papule, which is followed by acute lymph- 
adenitis in the area affected. Huppuration may occur, with considerable 
pyrexia and toxannia. (2) Laboratory workers studying the infecting agent 
have suddenly developed pyrexia, with marked malaise and no localising 
symptoms. The temperature subsided at the end of 3 weeks in the American 
series of cases, but it remained up for a longer j)eriod in the J^ondon series, 
and in one case there wore irregular rises of teniperaturc for a period of a year. 
The marked features of the majority of the cases were the malaise, the 
recurrent nature of the fever, and the prolonged inability to work. 

Diagnosis.— In endemic areas, people handling rabbits and other rodents, 
who develop fever, with or without localising signs of insect bites, should be 
under suspicion. In this country, only laboratory workers are likely to 
be infected. In cither case, the diagnosis depends upon specific agglutination 
of B. tularense antigen. Very definite agglutinations were noted towards the 
end of the second week after the commencement of the disease, and the titre 
rose rapidly and remained high during the long convalescence. 

Prognosis. — This appears to be of about the same order as that in Malta 
fever. The disease is not fatal, but causes a long period of inability to 
work. 

Treatment. — No account is given of any attempts to confer immunity, 
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either prophylactic or phylactic, and the treatment would appear to be one 
aiming at rest, with measures to counteract the ancemia that tends to 
supervene. 

John Matthews. 
Horder. 

A. E. Gow. 


SCARLET FEVER 


Synonym.— Scarlatina. 

Definition. — An acute specific fever of sudden onset characterised by 
faucial inflammation, a punctate erythema of the skin, and a tongue at first 
furred but later raw with prominent red ])apillj3p. Desquamation follows, 
and inflammatory sequelae may occur, involving especially the ears, cervical 
glands and kidneys. 

Etiology. — Scarlet fever is a disease of temperate climes and seldom 
gains a foothold in tropical or subtropical countries. It is endemic in large 
cities and populous centres, tending to flare up every few years in local 
epidemic form owing to the accumulation of susceptible material. Its general 
epidemic prevalence, however, is irregular, and no definite periodicity has 
been recognised. In the United Kingdom it is prevalent in the latter part of 
the summer and reaches its maximum at the end of the autumn ; the period 
of least prevalence being the spring. Of late years, although the incidence 
has not appreciably declined, the mortality has fallen and the type of case 
l)ecorae less severe. Severity, however, still varies greatly in different years 
and in different localities. 

The case mortality of scarlet fever (proportion of deaths to attacks) is 
not more than 0*5 or 2 per cent. It is greatest in the first year of life and 
diminishes with age. Females are more liable to infection than males, but 
attacks in males are rather more likely to terminate fatally. 

Of predisposing causes, childhood and the absence of acquired immunity 
are the most important. Infants under one year of age seldom contract the 
disease. The maximum incidence occurs during the fifth and sixth years 
of life, a period slightly later than is the case with such diseases as whooping- 
cough and measles. Adults are not exempt, but scarlet fever is rare in the 
aged. As a rule, one attack protects permanently, but second attacks do 
undoubtedly occur. Multiple recurrences should probably be referred to 
some other cause than scarlet fever. 

Poverty, by entailing shortage of food, overcrowding, and defective isola- 
tion facilitates the spread of the disease and augments its death-rate. 

The infective agent resides in the mucous secretions of the nose and throat 
and in the secondary suppurative lesions. The disease is infectious from 
its commencement, but the exact duration of infectivity cannot be deter- 
mined for any given case. Six weeks’ isolation is generally sufficient if by 
that time the mucous membranes are healthy and the skin free from sores. 
Many authorities reduce this period to 4 weeks for mild and uncomplicated 
attacks. Desquamation is not regarded as dangerous unless the scales are 
contaminated by the patient’s discharges, and the infectivity of urine which 
remains albuminous has never been proved. The infectivity of scarlet fever 
is not nearly so great as that of measles, varicella or small-pox. 
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In most cases infection is by droplets derived directly from a person 
suffering with, or recently recovered from, the disease, hut transmissioii by 
infected foiiiites or infected milk may also occur. Acrid] infection by dust is 
possible. It is au important fact that discharges from the nose, throat, 
month and ear may remain infectious for many weeks, ajid pre-existing 
purulent discharges also l)econ»e infectious when scarlet fever is c(>ntra(;ted. 
The occurrence of catarrhal infection of the nose or throat in a scarlet fever 
convalescent may lead to a recrudescence of infectivity. 

Intermediary carriers have on occasions spread the disease without 
themselves showing signs of inf<*ct,iou. On rare occasions, too, convalescents, 
although apparently healthy, have for months remained (*.a])ablp of trans- 
mitting the fever. Tlie infectivity of carriers a])]><\irs t o be intermittent, and 
the receptivity of those exposed is increased by (dose cont/ae-t, debilitating 
eir(‘umstances or acmte disease, of which di])htheria may be cited as an 
example. Attendants on scarlet fever cases, although long immune, may 
finally contract the disease. 

Infected milk may be responsible for localised and, sometimes, for more 
widespread outbreaks of the fever. In most instances the milk has been 
infected from a human source, but possible derivation of infection from cows 
with ulcerated udders and teats is suggested by the well-known Hendon 
outbreak. Scarlet fever is not known to be transmitted by water or by 
sewage. Oases of wound infection are not numerous, but puer})eral scarlet 
fever is well recognised. 

Pathology. — Klein, in 1887, isolated a streptococcus from tlie teats 
and udders of cows at Hendon, and considered it the causal agent in a milk- 
borne epidemic of scarlet fever. It was customary, however, to regard the 
streptococci found in the throats and tissues of scarlatinal cases as secondary 
invaders, it being impossible to grow these organisms from the blood of 
patients suffering from the fever in its toxic, and presumably uncomplicated 
form. 

Drs. George and Gladys Dick, of Chicago, however, produced evidence 
that scarlet fever is a local infection of the throat by a htemolytic streptococcus, 
and attribute the general symptoms of the disease^, to toxins absorbed from 
the lo(‘,al focus. They have infec.ted patients with sciarhit fever liy swalibing 
the fauces with a pure culture of thenr organism and have elaborated a test 
analogous to the Schick test in diphtheria. This is the Dick tesf. It is made 
by the intradermic injection of 01 c.c. of a 1 in KXX) dilution of toxic broth 
iiltrate in saline solution. Boiled filtrate is used as a control. An erythema 
at the point of injection, maximal in 24 hours, indicates susceptibility to 
scarlet fever. The same types of reaction occur as in the Schick test (q.v.) 
hut in the Dick reaction the erythema is not indurated. During the first, 
few days of scarlet fever a ]) 0 sitive result may be expected, but the test may 
prove negative for some days after th(‘ administration of anti-scarlatinal 
serum. A few convalescents remain jiositive to the test, the majority become 
negative. The new-born infant of a susceptible mother is usually Dick- 
positive. 

Griffiths has shown that the hiemolytic streptococci of scarlet fever are 
members of a group comprising many different serological strains. 

Susceptible persons can be immunised by subcutaneous injection of 
increasing doses of scarlatinal toxin at intervals of 7 days. For adults four 
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or five injectioae are required, commeuciug with 600 ** ddu teet ” luki^ 
and ending with a dose of 50,000, 80,000, or even 130,000 umts. The akin 
test unit of scarlet fever toxin is the smallest amount which gives a standard 
positive reaction in persons susceptible to scarlet fever, and a negative 
reaction in persons immune to the disease. The standa]^ reaction is t^ 
a^ipearaiice within 24 hours of an area of erythema not less than 1 o.m. in 
diameter. If too large an initial dose of immunising toxin is given, a transitoiT 
“ miniature scarlet fever ” may result, but this is rare. The simultaueoua 
injection of 2 or 3 minims of 1 : 1000 adrenaline chloride solution prevents 
serious reactions. Immunity develops more slowly than in the case of 
diphtheria, and its duration is indefinite but proloi^ed. If the Wok teat 
proves positive 6 months after, a further injection is recommended in the 
case of those nursing scarlet fever. 

By immunising horses, an antitoxic serum is produced, which may bring 
about a rapid amelioration of the toxic symptoms of scarlet fever, but has 
little infiuence in preventing complications, 

Sohultas and Chariton pointed out that intradermic injection of 1 o.c. of 
the serum from a patient convalescent from scarlet fever will, in a few 
hours, cause a local blanching of the rash of the fever. This is known aa the 
blanching test. W. Mair suggests that the test is due to antitoxic im- 
munity in the donor, which will account for its occasional failure, and also 
the fact that the serum of some donors not known to have had soviet 
fever, will give the reaction. The antitoxin prepared from the Dicks’ 
scarlatinal streptococcus possesses the same blanching property, and now is 
used for the test. 

The post-mortem appearances in scarlet fever are not distinctive. The 
rash, unless hssmorrhagio, disappears after death. Such gross changes as are 
found in the fauces, cervical glands, lungs, heart, kidneys and liver, together 
with moderate enlargement of the spleen and lymphoid structures, merely 
indicate an acute infective process. In severely toxic oa^, early decom- 
position with much post-mortem staining of the tissues, fluidity of the blood 
and subserous eochymoses, indicate the intensity but not the nature of the 
infection. In oases surviving longer, inflammations of the lungs, serous 
sacs, endocardium, pericardium and joints may possibly be present, and 
desquamation may be recognised. Scarlatinal nephritis is described as 
being essentially glomerular in t 3 rpe, but other parts of the kidney are also 
involved. 

Symptoms. — The incubation period is short, the period which elapses 
between infection and the development of the first symptoms being irom 
2 to 4 days, with an average of 72 hours, or 4 days from exposure to rash. 

Invasion is abrupt, the cardinal symptoms being vomiting, headache 
and sore throat. In some severe cases vomiting may be so urgent as to 
suggest irritant poisoning, especially if accompamed by diarrhoea ; in mild 
oases vomiting may be absent. Rigor is uncommon, oonvulsioiw occasion- 
ally occur in children. Cough and catarrhal symptoms are d,eoidedly rare, 
but a mild conjunctival injection is not unknown. The skin is hot and 
dry, the cheeks flushed, and the eyes bright. The limbs ache, the appetite 
is in abeyance, and the tongue rapidly becomes coated with white fur, 
through which the papillaa project as red points (stira^dtmy tongue). Slight 
nocturnal delirium is common. The temperature rises rapidly, and even on 

3 



66 INra:CTIOUS DISEASES 

f.liA fiist day may raacli 103® or 104® F. An undue acceleration of the pulse 
is usually a marked characteristic, rates of 160 or more are common in young 
children, and rates of 120 to 140 in adults. 

Very mild cases often occur, and in these the symptoms of invasion may 
be absent, the rash being the first indication of the disease. 

Uniform injection of the tonsils, fauces, and uvula is present in the early 
stages of the disease. Later, the injection becomes more vivid, the tonsils 
are swollen, and a distinct follicular exudate often appears ; inflammatory 
oedema of the fauces soon makes its appearance in severe cases, and may be 
accompanied by free mucous secretion. The tonsils may become covered 
by a thin necrotic film, or a more or less coherent exudate may form which 
may encroach on the faucial pillars and base of the uvula, and closely simulate 
the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, the tonsillar and faucial inflammation is very intense, and both ulcera- 
tion and sloughing occasionally oexjur ; thick muco-pus trickles down from 
the naso-pharynx, the nasal sinuses are invaded, and acrid discharge blocks 
the nostnls and excoriates the upper lip. The respiratory obstruction is 
especially severe if adenoids are present. In severe cases, inhalation broncho- 
pneumonia is a decided danger. 

A punctate injection may often be seen on the soft palate and adjacent 
part of the roof of the mouth even before the appearance of rash on the 
skin, and is of diagnostic value. The eruption usually appears within 24 hours 
of the invasion, but may be delayed sometimes for several days. It appears 
first on the upper part of the chest, the root of the neck and the upper arms 
as a finely punctate erythema ; sometimes it is first seen in the axillae. It 
quickly spreads to the trunk and limbs, reaching the legs last. The cheeks 
are merely flushed, and the existence of an area of circum-oral pallor is a well- 
known and striking feature. The thick skin of the palms and soles is also in 
most instances free from the distinctive rash. The eruption often shows a 
symmetrical intensification in certain regions, such as the lower abdomen and 
groins, the inner aspects of the thighs, the axillse, the back, and the points and 
flexures of the elbows and knees. 

Of the two elements of the rash, one is minutely punctate, the other 
erythematous. It is the former which gives it its distinctive character. 
On coarse skin the puncta are particularly large. When the erythematous 
element is intense the skin may actually appear oedematous and the puncta 
be quite obscured. In such cases, on subsidence of the rash, yellow staining 
may be apparent. In addition to punctation and erythema, minute petechia? 
or small linear haemorrhages are sometimes seen in the flexures of the elbows 
(Pastia’s sign), groins, wrists and knees. By application of a tourniquet to 
the upper arm, petechias may be rapidly produced at the flexure of the elbow. 
This is the Rumpel- Leede phenomenon. It may also be positive in measles, 
purpuric states and peliosis rheumatica. These haemorrhages remain when 
the rash has faded, and together with coarse injected papules on the outer 
sides of the arms and legs afford valuable evidence. TI e rash on the buttocks 
and extremities may assume a slightly blotchy papular appearance, and so 
bear a distant resemblance to that of measles. Minute sudamina sometimes 
accompany the rash, giving rise to the variety known as scarlatina miliaris. 
Itching is not common, and urticaria is rare, but in some cases accompanies 
or precedes the outbreak of the rash. 
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The rash may be <juite transitory or may last a week or even longer. 
Generally speaking, it is more pronouiM>ed in severe attacks, but sometimee 
attacks which are quite mild show rashes of considerable intensity and 
persistence. A dusky, blotchy, morbilliform eruption, generally limited to 
the convexity of the knees and elbows, but sometimes more widespread, 
may supervene in grave cases. It is known as the septic rash. 

At the time of the initial faucial inflammation the glands at the 
angles of the lower jaw are swollen and tender. During the eruptive period 
a moderate enlargement of the axillary and inguinal glands, sometimes of 
the posterior cervical glands as well, is often to be detected. The spleen is 
rarely to be felt. At times 
the glandular swelling leads 
to confusion with rubella, 
but the glands do not attain 
the size or show the marked 
tenderness characteristic of 
the latter disease. 

In an average case a rapid 
rise of temperature (Fig. 1) 
marks the invasion, but the 
maximum may not be at- 
tained until the full develop- 
ment of the rash on the third 
or fourth evening, when 
readings of 103°, 104:° or even 
105° F. may be registered. 

Slight morning remissions 
occur. The fall is by lysis, 
reaching the normal by the 
fifth or sixth day of the disease. 

Termination by crisis is un- 
usual. In bad cases of a 
septic type, the fever is pro- 
longed, with increasing daily 
oscillations as septicsemic 
symptoms become prominent. 

In the malignant or toxsemic 
type of the disease, the fever 
is higher from the first and 
shows less remission, but occasionally is subnormal throughout. A protracted 
remittent fever may occur in scarlet fever without local symptoms or cona- 
plications to account for it ; this variety is sometimes known as the “ typhoid 

Abrupt rises of temperature during the convalescent period may 
signalise the onset of such complications as adenitis, otitis, nephritis, 
endocarditis, empyema, or a metastatic abscess. Sometimes such pyrexial 
attacks occur without ascertainable cause, but a thorough examination of 
the patient is always necessary. Very mild cases of scarlet fever without 
obvious febrile disturbance certainly exist. 

Desquamation is a well-known characteristic, but the degree to which it 



Fig. 1. — Simple scarlet fever. Showing abrupt 
onset and rapid lysis. 
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occurs is very variable. The tongue peels in patches or strips, and by the 
fourth day is raw with prominent papillse (rcwpherry fow^we). The flushed 
cheeks begin to shed a fine powder during the febrile period. Fine peeling 
of the lobules of the ears, of the margins of the lips, and of the skin at the 
root of the neck, possibly also above the pubes, next makes its appearance. 
By the end of the first week, peeling is generally well marked on the neck, 
chest, inner sides of the arms, and possibly on the trunk. Within a fort- 
night it may be seen on the hands and possibly on the feet. It may 
not be complete on the latter until over 6 weeks from the onset of the 
fever. Partial re-desquamation often occurs on the soles and is not in- 
fectious. The characteristic of the desquamation is the pinhole or ringed 
form in which it commences, the homy layers of the skin being shed first 
over the summits of the papillae, forming apertures which enlarge centri- 
fugally and fuse with their neighbours, "^ere the skin is thick, as on the 
hands and feet, it tends to separate in larger flakes, or may even be thrown 
off in the form of incomplete casts. A rather characteristic form of peeling 
is sometimes seen on the finger-tips when separation begins, as a split parallel 
to the free edge of the nail. 

In severe cases considerable loss of hair may accompany or follow desqua- 
mation, but is temporary only, at all events in the younger patients. Furrows 
may also appear across the nails and take several weeks to reach the free 
edge. 

Although desquamation typically proceeds as described above, there are 
cases of true scarlet fever where it is insignificant. It is unsafe to pronounce 
definitely against scarlet fever until 3 weeks have elapsed. In doubtful 
cases the hands and feet should be watched with care. A change to negative 
in the Dick test is confirmatory. A dry powdery appearance of the palms 
and soles is sometimes the sole indication of peeling. During desquamation 
the skin may appear harsh, dry, cracked or even eczematous. 

A polymorphonuclear leucocytosis makes its appearance shortly after 
infection and reaches a maximum with the full development of the rash. 
It persists a variable time. A unique feature in favourable cases is an 
increasing eosinophilia during convalescence. Fluidity and slow coagula- 
tion of the blood are indications of severity, but apart from this blood 
examination has little prognostic value. Dohle has dcscri>)ed certain bodies 
seen in the polymorphonuclear leucocyte when stained by Leishman’s 
method as being characteristic. They appear in the acute stage as more 
or less definite blue spots in the cytoplasm of the cells. They are, however, 
not exclusively found in scarlet fever. 

Varieties.— These are : (a) Simple or Benign ; (b) Septic or Anginous ; 
and (c) Toxic or Malignant. Surgical or Wound Scarlet fever and scarlet 
fever occurring during pregnancy or the puerperium, also have special 
characteristics. 

Simple scarlet fever is characterised by an onset of moderate severity in 
which the initial vomiting is not repeated and sometimes is absent. The 
faucial inflammation is slight, and the temperature, which may reach 102® F., 
has almost reached its acme in 24 hours ; generally the climax is reached by 
the third day and amelioration of symptoms is then rapid. The urine may 
be normal throughout, or a trace of albumin may accompany the febrile 
disturbance. By the third or fourth day the tongue, at first slightly coated. 
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has peeled, and slight powdering may be evident on the checks. Con* 
valesoence is rapid. 

The aejdic or aiigimua variety comprises most of the severe and fetal 
cases. It is characterised by intense faucial inflammation and a tendency 
to the development of septicsemic manifestations. Repeated vomiting, 
sharp diarrhoea and prostration may signalise the onset. The fenoial 
inflammation is either severe from the first or unexpectedly becomes so after 
a lapse of 2 or 3 days. The tonsils are much swollen and a patchy or coherent 
membranous exudate may form. Rapid and destructive ulceration of the 
tonsils, soft palate and its pillars sometimes occurs. The mucous membrane 
of the mouth may be excoriated and bleed at the slightest touch. The 
pharynx, and even the upper aperture of the larjrnx, may become involved in 
the inflammation, although, as a rule, implication of the latter is more sug- 
gestive of diphtheria than of scarlet fever. The discharges from the throat 
excoriate the angles of the mouth and a purulent acrid rhinorrhoea irritates 
the nares and upper lip. Deglutition is painful, respiration is obstructed, 
and the patient often sleepless, restless and later delirious. The cervical 
lymph glands become swollen and tender, and peri-adenitis or extensive 
sloughy cellulitis of the neck may ensue. This sometimes gives rise to fatal 
hfiomorrhage by eroding large veins or even an artery. Cyanosis and coldness 
of the extremities and cardiac dilatation are common. The rash is generally 
intense, dusky and blotchy. The temperature often reaches 104° or 105° F. 
in the early stages of the disease, and pyrexia may persist long beyond the 
ordinary period and, changing its type, assume a remittent or intermittent 
septicsemic form. 

Death may occur in the first week ; more often life is prolonged into the 
second week, by which time circulatory failure becomes pronounced ; hypo- 
static congestion of the lungs or spreading broncho-pneumonia occurs. 
Otitis, arthritis, suppurations of the serous sacs, endocarditie, or nephritis 
may appear as complications, and a true scarlatinal pyaemia be evident. 

Many patients show septic symptoms of a much milder type and make 
good recoveries. In grave cases which recover, improvement is very gradual 
and usually seta in towards the end of the second week, but may be later. 

Toxic or malignant scarlet fever is characterised by a toxromic condition 
out of all proportion to the degree of inflammatory reaction in the throat. 
Such cases are marked by high fever, cerebral disturbance, profound prostra- 
tion and circulatory failure. The rash is often petechial, but in the most 
severe attacks the patient may die before it has time to appear, and the real 
nature of the disease may only be revealed by the supervention of scarlet 
fever in contacts. The throat may be intensely injected, but the oedema, 
ulceration and thick purulent secretion which characterise the septic variety 
may be absent altogether. Sometimes convulsions precede death, but mostly 
delirium merges into coma. Rarely, however, the patient dies of circulatory 
failure with vomiting, prostration and extreme pallor, but with clear intellect, 
suggestive of the type of death seen in some cases of diphtheria. 

ISufFerers from the malignant type of scarlet fever mostly succumb within 
a week of the onset, .sometimes within 24 hours. But, as in the septic form, 
oases of the toxic or malignant type are not now so common or characterised 
by such extreme malignancy as was formerly the case. 

Rarely scarlet fever assumes a purpuric form, with bleeding into the akin 
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and sometimes from the mucous membranes also. This complication make^ 
its appearance towards the end of the second or during the third week, and 
often proves fatal. It is possible that some of the cases formerly described, 
where hsemorrhages occurred early in the eruptive stage of the disease, were 
really ha:»morrhagic small-pox with prodromal rashes of scarlatiniform 
character. 

Swrgical scarlet fever may be a sequel of operations, wounds or burns and 
scalds. It is often seen after operations on the nose and throat. The incuba- 
tion period is short, often less than 3 days, and the rash may make its first 
appearance round the wound. Faucial inflammation save in throat cases 
is often slight, and faucial swabs may be negative. The infected wounds 
show a great tendency to suppurate. If the infection starts from a wound or 
abrasion on a limb, injected lymphatic vessels are often evident which show 
a characteristic punctate rash. The corresponding lymph glands are enlarged 
and tender. When the fever follows burns or scalds the incubation period 
is also short and the accompanying angina may be slight. Cases of surgical 
and of burn scarlet fever where the throat is not especially involved are 
not highly infectious. They are often left in general wards with impunity, 
but there is no doubt that occasionally they spread the infection. 

Scarlet fever may arise in the pregnant woman. In early pregnancy it 
is rare, and is said not to lead to abortion ; but occurring later it is very prone 
to produce abortion or premature delivery. When the infection occurs either 
immediately before or immediately after labour, it is apt to assume a grave 
form with a very high mortality from septicaemia ; but there is no doubt mild 
attacks may occur even at this period. 

Anomalous forms of scarlet fever ocscur in which one or more of the 
cardinal symptoms are lacking. In some only sore throat is recognised 
(Scarhtina sine eruptioim), and yet the patient may transmit the typical 
disease. The cases of infectious sore throat which often herald outbreaks 
of scarlet fever belong to this category. In others the rash is so ephemeral 
or atypical that its true nature escapes recognition ; in yet others, the rash 
is the most pronounced feature, both fever and sore throat being insignificant. 
In cases where the rash is very scanty or insignificant, desquamation may not 
be at all marked. 

Complications.— These may be divided into two groujis ; those which 
arise locally in connection with the faucial and pharyngeal inflammation, 
and those of a general or more remote character. To the first group, in order 
of frequency, belong otitis, cervical adenitis, rhinitis, secondary tonsillitis 
and stomatitis, and aspiration broncho-pneumonia. The second group 
includes rheumatism, albuminuria, nephritis, endocarditis, pericarditis, 
pleurisy and empyema. 

In severe cases complications show a great tendency to occur in combina- 
tion rather than singly. 

Otitis. This is met with in from 10 to 15 per cent, of the cases, and is 
an inflammation of the whole mucous tract of tlie middle ear. Its greatest 
frequency is in childhood, and its incidence is favoured by the presence of 
adenoids. It is more common in severe cases, and may show itself by the 
end of the first week of the fever or later. It is often bilateral. Earache with 
an injected and bulging tympanic membrane are the signs to be expected, but 
sometimes a free discharge of muco-pus or pus and blood from the ear is the 
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earliest indication. Unexplained pyrexia not due to fresh faucial or glandular 
extensions or to one of the distant complications should always lead to a 
careful examination of the ears. Perforation generally occurs in the upper 
part of the tympanic membrane. Deafness may occur, but fortunately is 
transient in most cases. Pain and tenderness with slight oedema of the 
mastoid appear in some instances, and may be accompanied by restlessness, 
vomiting and fluctuating temperature. The intensity of these mastoid 
symptoms may vary from day to day. In children the mastoid air cells are 
very superficial, and pus easily makes its way beneath the covering periosteum. 

Sometimes the labyrinth becomes implicated. In such cases deafness, 
vomiting, vertigo and nystagmus may occur. Labyrinthine deafness may be 
permanent. 

Such intracranial complications as meningitis, extradural abscess, lateral 
sinus thrombosis, cerebellar or temporo-sphenoidal abscess, belong to the 
more chronic forms of ear disease, but occasionally th(iy arise during the 
acute stage. Persistence of mastoid tenderness with some local headache 
and slight fever may be the only signs of inflammatory mischief invading 
the dura in the vicinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few weeks and the 
perforation of the membrane closes. 

Secondary Adenitis . — A rapid and considerable swelling of the upper 
cervical lymph glands may occur during the convalescent stage of the fever. 
The swollen glands are usually those behind the angle of the mandible or 
higher up under the insertion of the sterno-mastoid muscle. The adenitis 
generally supervenes during the second, third or fourth week of the disease. 
It is marked by local tenderness and a sharp accession of fever. In favourable 
cases the temperature becomes normal in a day or two and the glandular 
swelling rapidly subsides, but suppuration may ensue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infec- 
tion. Peritonsillar abscess may also occur. Ulcerative stomatitis with 
much fetor of breath and sometimes even sloughing of soft tissues and 
necrosis of bone are also looked upon as secondary infections. Vincent’s 
organism and diphtheria bacilli should be sought for in such cases. 

Rhinitis . — Acrid or purulent rhinorrhoea is characteristic of septic 
attacks. The air sinuses may become infected. A rhinorrhoea which occurs 
in the later stages of the fever is often responsible for the transmission of 
infection. True diphtheria bacilli are more frequently found in the nasal 
than in the ear discharges of those suffering from scarlet fever. 

Nephritis . — Slight albuminuria during the eruptive stage of scarlet fever 
is transitory and of no gieat irn{)ortance, but about the third week nephritis 
may supervene. It is to be expected in a little over 3 per cent, of the cases, 
and is more common in severe than in mild attacks. Chill, damp and ex- 
posure favour its incidence. The onset may be insidious or fulminant. 
In the insidious cases albuminuria, at first slight, and even intermittent, is 
the first sign. In the fulminant cases, headache, vomiting, pyrexia and even 
rigor may mark the onset. The urine becomes heavily loaded with albumin, 
casts and blood, and there is more or less suppression. The temperature 
may rise gradually or suddenly and show marked daily remissions. Lumbar 
pain is uncommon, but abdominal pain and constipation are marked features 
of some attacks. The amount of dropsy is very variable ; it may be con- 
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aiderable in ambulant cases. Ana&mia is of rapid onset and very pronounced. 
The pulse tension is raised and cardiac hypertrophy is soon established, some- 
times dilatation ensues. In a favourable case some improvement occurs 
within a weeJc, the secretion of urine increasing, but the haematuria and 
albuminuria take much longer to clear up. In soine cases albuminuria per- 
sists and chronic interstitial nephritis may ensue. The duration of an average 
attack may be put at 7 weeks, but is subject to much variation. Broncho- 
pneumonia, pulmonary osdema, oedema of the glottis, and ureemic symptoms 
occur in severe oases. Convulsions may be recovered from, but coma is of 
bad augury. 

In the septic type of scarlet fever sharp haematuria with casts and strepto- 
cocci may accompany other pyaemic manifestations. 

Rheumatism . — This is common, and usually makes its appearance to- 
wards the end of the first week. The arthritis is fleeting and mostly involves 
the hands and wrists. Joint effusions are not always presejat. The tem- 
perature is raised. Sometimes the endocardium and pericardium are impli- 
cated, as in ordinary rheumatism, but the profuse sweats and creamy tongue 
are absent. Scarlatinal rheumatism is more common in adolescents and 
adults than in children. A mono-articular or multiple suppurative arthritis 
with, it may be, other pysemic manifestations is sometimes seen. 

Cardiac <x>mplicatians , — There are three groups : those due to toxiemia ; 
those secondary to rheumatic or pysemic complications ; and those 
accompanying nephritis. The toxsemic effects are cardiac dilatation and 
acceleration of the pulse, which are so characteristic of this fever. 

Scarlatinal rheumatism is occasionally the precursor of simple or more 
rarely of malignant endocarditis. An unfortunate feature is the tendency 
to pick out the aortic valves. The influence of nephritis in producing rapid 
car^ac hypertrophy or inducing dilatation has already been mentioned. 
Pericarditis may occur quite early in some cases of the septic type. The 
effusion is generally purulent. 

Pulmonary cofnplicaiions . — Neither bronchitis nor broncho-pneumonia 
is common, but aspiration broncho-pneumonia may complicate septic cases. 
(Edema of lungs may arise during the course of acute nephritis. Lateral 
sinus pyaemia may give rise to pyaemic infarction of the lungs, empyenia 
and even pneumothorax. A primary empyema, often of insidious onset, 
occurs in some patients. Lobar pneumonia is rare ; occurring early in the 
disease, it is streptococcal in nature and the prognosis is very grave. 

Streptococcal peritonitis is a very rare event. 

Nervous complications , — If the delirium of onset, the nervous manifesta- 
tions of uraemia and the cerebral complications of otitis be excluded, it may 
be said that nervous disturbance during the course of scarlet fever is rare. 
In those predisposed, epileptic fits may signalise the invasion. Hemiplegia 
with convulsive onset, incomplete paraplegia and jieripheral neuritis have 
all been described. Chorea develops occ/asionally, lu'iually in association 
with arthritis and endocarditis. Tetany sometimes occurs. Mental disturb- 
ance of a maniacal or melancholic type is an infrequent sequel, or may show 
itself during the acute stages. 

On rare occasions gangrene of the extremities has been encountered, 
It is sometimes embolic in origin and leads to mummification, but 
gangrene has also been described in association with purpura and in 
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coagonital syphiKs. Post-ficarifttma! diphtheria was, in pre-antitoxin day», 
one of the gravest complications. Diphtheria may develop at the onset of 
the fever, but more often appears during early convalesoenoe. It occurs 
more often in hospital-treated cases than in others. Every thnmt iniflani- 
mation about the nature of which there is the slightest doubt should be 
subjected to bacteriological examination at once. This is a more rational 
procedure than the indiscriminate injection of all scarlatinal patients widi 
diphtheria antitoxin. All nasal and ear discharges should also be bacterio- 
logically examined. 

Rdapse and Reinfection , — A recurrence of the fever and rash before com- 
plete recovery from the initial attack occurs in from 0*5 to 7 per cent, of the 
cases. In hospital it is not uncommon for the original infection to be replaced 
and protracted by one of different serological type. 

Diagnosis. — Bacteriological identification of the Streptococcus scaHaiinm 
is not sufficiently easy to afford much help in diagnosis. A positive Dick test 
before the third day of the attack is in favour of scarlet fever (it should 
bcfiomc negative later) but a negative result does not exclude it. A positive 
Sfbultz-Oharlton blanching test, made by the intradermic injectioa of 0-2 c.c. 
of a 1 in 10 dilution of immunised horse serum applied to the newly developed 
rash, preferably on the lower abdomen, is of more value. The re€M3tioa takes 
8 hours to develop, and attains a diameter of 3 c.m. or more. The chief 
difficulty arises with mild attacks and with patients who come under observa- 
tion after the initial stage. In the former the rash is evanescent, conistitu- 
tional disturbance slight, and the tongue often atypical. A history of a 
previous attack is of great weight, but diagnosis can only be confirmed by 
the supervention of desquamation or of some characteristic complication. 
Sometimes the infection of a contact gives the clue. In days immediately 
following the rash significant signs are : slight staining of the trunk, faint 
striae in the flexures of the elbows, knees and groins, or a triangular patch 
of punctate erythema over Scarpa’s triangle. The submandibular glands 
may be enlarged, and coarse papules resembling goose-skin present on the 
outer aspects of the arms and legs. The tongue has usually peeled by the 
fourth day and remains raw and papillated for about a week. Slight albu- 
minuria, in the absence of diphtheria, is significant. 

Desquamation of the typical pinhole type rarely occurs in other 
conditions than scarlet fever ; the character of the acxjompauying 
symptoms and the time of appearance of the peeling must be taken 
into consideration. 

Simple tonsillitis is distinguished by the alwcnoe of ininctate rash, a toiiguo 
which remains heavily coated, and absence of desquamation. But an 
erythema may be present, with fleeting muscular pains and somotinies otitis, 
and even endocarditis or nephritis may occur as complications. 

Oareful scrutiny of the body for a rash will usually prevent confusion with 
diphtheria. When faucial exudate is present in scarlet fever, it is usually 
softer and less coherent than in diphtheria, and any grey ulcerated areas are 
depressed below the general surface. In scarlet fever, too, the faucial pillars 
and soft palate may show the punctate rash, wliilst pallor of the thr<Mvt is 
more distinctive of diphtheria. In scarlet fever, febrile disturbance is move 
marked, initial vomiting is common, and delirium may occur. The fugitive 
erythema which sometimes appears on the cliest in diphtheria is not 
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punctate. Bacteriological examination is decisive, but the two diseases may 
coexist. 

When influenza is rife, cases of scarlet fever are apt to be overlooked ; but 
in influenza rashes are exceptional, and careful observation of the progress 
of the disease will soon lead to a correct diagnosis. 

Lobar pneumonia may, in children especially, by its abrupt onset, high 
fever, vomiting and faucial inflammation, give rise to suspicion of scarlet 
fever, a suspicion favoured by the flushed face and circumoral pallor which 
may be present. But the throat affection is trivial, the respirations are rapid 
and accompanied by action of the alse nasi, and there is no punctate rash on 
the chest. Sooner or later consolidation of the lung may be detected, often 
in such obstmre cases at the apex or high in the axilla. 

Food, drug, scrum and enema rashes often cause dilliculty. Of drugs the 
most important rash-producers are copaiba and similar oleo-resins, quinine, 
phenazone, the salicylates, aspirin and belladonna. Arsphenaminc compounds 
and sulphonamides may also do so. Anomalous distribution or polymorphic 
character of the rash should at once arouse suspicion, esj)ecially so the dis- 
covery of urticarial wheals. The history and accompanying symptoms are of 
importance. 

Erythema smrhtmiforme is characterised by a punctate eruption which 
is sometimes patchy and confined to the trunk. The rash is remarkably 
persistent, and desquamation may ensue whilst it is still in the florid stage. 
The peeling is profuse and the subjacent skin often erythematous. The 
characteristic sequelae of s(iarlet fever are wanting. The disease is not 
known to be, inf (*,ot ions and is very apt to recur, which gives a clue to 
its recognition. Acute exfoliative dermatitis is by some regarded as identical 
with it. 

German measles in the scarlatiniform stage closely resembles scarlet fever. 
The diagnosis turns on the trivial character of the accompanying symptoms, 
which are chiefly catarrhal, and the tender swelling of the posterior cervical 
mastoid, and occipital glands. Even w^hen the rash is scarlatiniform on the 
trunk, distinct morbilliform elements iiuiy often b(‘ recognised about the 
wrists and on the lower extremities, and this, with the history of an initial 
spotty rash on the face and around the mouth, is of great signific^ancc. The 
eyes are suffused and subsequent desquamation is insignificant. Sequelte 
are practically unknown. 

Measles is more easily distinguished. The rash is different and invades 
the face. Catarrhal symptoms are pronounced and Koplik’s spots are present. 
Difficulty is only likely to arise in those cases of scarlet fever where a blotchy 
rash is present, or where the appearance of a septic rash may simulate inter- 
current measles. 

Prodromal rashes of a scarlatiniform type may appear in small-pox, 
chicken-pox and measles. In small-pox, the punctate rash is usually confined 
to the bathing-drawers area and to the axillae. Sore throat is in favour of 
scarlet fever, whilst rigor and severe lumbar pain suggest small-pox. The 
eruption of the latter disease appears on the third day, and a doubtful case 
should always be isolated over that period. The initial rashes of small-pox 
are said to be absent in children under 10 years of age. 

The eruption of chicken-pox may be preceded by a rash which is scarlatini- 
form, but it is more likely to be erythematous. The diagnosis turns on the 
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condition of the fauces and tongue, the absence of the other signs of scarlet 
fever, and the speedy appearance of the characteristic vesicles. 

As a prodromal rash in measles, a scarlatiniform eruption is decidedly 
rare. The marked catarrhal symptoms which accompany it will arouse 
suspicion, which is confirmed by the discovery of buccal inflammation and 
Koplik’s spots. 

Prognosis. — The mortality of scarlet fever varies with the type of the pre- 
vailing epidemic. Of late years, in Great Britain, a mortality of less than 
1 per cent, has been the riile. Of other factors,- age is the most important, 
the mortality being greatest in infancy, diminishing rapidly after the second 
year, and continuing to fall until puberty is reached, the least fatal period 
being from puberty to 36, after which age a slight rise occurs. The death- 
rate is slightly higher in males than in females. Tuberculous infections are 
likely to be lighted up by the infection, and puerperal patients run a grave 
risk of septicaemia. Chronic renal disease, if present, is likely to be adversely 
influenced. 

Malignant attacks are very fatal, and the septic type of attack is also very 
serious, especially if broncho-pneumonia supervenes. In adults, marked 
sleeplessness and delirium are u^avourable signs, and in children, convulsions 
occurring after the initial stage. With regard to complications, nephritis 
in many instances clears up, especially if detected early and properly treated. 
Grave symptoms are uraemic convulsions, coma, repeated vomiting and sup- 
pression of urine. (Edema of lungs often precedes the fatal issue. 

Of other complications, pericarditis is the worst. It is often purulent 
and may be associated with empyema. Hemiplegia, if of vascular origin, 
mostly becomes permanent. The danger of otitis media is remote rather 
than immediate. 

Treatment. — Prophylactic. — Infectivity ceases mostly within a 
period of 6 weeks. A negative throat culture does not always indicate cessa- 
tion of infectivity, and this test is not employed as a routine measure. Late 
desquamation of the hands and feet is not a source of infection, but dis- 
charges from the nose, throat or ear are dangerous. Convalescent carriers 
are responsible for something less than 3 per cent, of the cases treated in 
fever hospitals. The dangerous carrier is often characterised by unhealthy 
conditions of the nose, throat or ear, discharges from which may have 
reappeared owing to the supervention of catarrh. Patients with persistent 
tonsillitis, adenitis, rhinorrhoea or otitis should be isolated for at least 12 
weeks from the commencement of the fever. The discharge of patients 
direct from wards containing others in the acute stage of the disease should 
be avoided ; isolation for a day or two in a separate apartment is advisable. 
It is safer to remove those who remain Dick-positive during convalescence 
from all contact with acute cases. In cold weather the practice of bathing 
on the very day of discharge is not recommended, as a catarrh may be thus 
induced. Patients should not pass straight from isolation into the company 
of children and other susceptible persons. 

Individuals in close contact with scarlet fever have at times been found 
to convey the infection, but a greater source of danger is the convalescent 
carrier, whose infectivity persists beyond the usually recognised period. 
The infectivity of such carriers has been known to last for weeks and even 
mouths ; there is some evidence that it is intermittent. 
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The rules originally formulated by the Medical Officers of Schools may oe 
taken as a safe guide in practice, i,€. isolation for not less than 6 weeks, provided 
convalescence is complete and there is no evidence of inflamed throat or of 
discharge from the nose or ear, no suppurating or recently enlarged glands, 
and no eczematous patches about the nostrils, mouth or elsewhere. For 
very mild attacks, 4 weeks in hospital followed by 2 weeks convalescence is 
sufficient. The quarantine period for contacts is 10 days, provided disin- 
fection was efficiently carried out at the commencement of that period. In 
institutional and ward outbreaks the contacts should be Dick-tested for 
susceptibility and throat swabs examined for htemolytic streptococci. Those 
who harbour streptococci should be isolated. The susceptibles in ward out- 
breaks usually receive 5 or 10 c.c. of antitoxin, which establishes a temporary 
passive immunity. 

Curative. — Doubtful cases should be isolated until a definite diagnosis 
is made. Their premature transfer to a scarlet-fever ward is unjustifi- 
able. Isolation of scarlet fever at home is most successful when a 
whole floor can be set apart for the patient and attendants, and 
there are no children of susceptible age in the house. The sick room 
should be large, light, freely ventilated and adequately warmed, the 
temperature being maintained at 55® F. to 60® F. Overalls should be 
worn by attendants, and all articles used by the patient sterilised at 
once. 

The action of the skin is promoted by a daily wash and a tepid sponge 
every evening during the pyrexial stage. This may be replaced by a daily 
warm bath when defervescence is complete. The bed coverings should be 
adequate, but not too heavy. During convalescence, flannel or wool is the 
proper clothing ; chill is by all means to be avoided. During the febrile 
stage the diet should consist of milk, barley water, or plain water and weak 
tea. When the temperature falls, beaten-up eggs and farinaceous food may 
be added and the diet gradually increased, nitrogenous food being allowed 
early in small amount. Most patients are fit for full diet within a week of 
the subsidence of the fever. Children, at all events, should be confined to 
bed for 3 weeks from the onset ; by this means chills are avoided, the usual 
period of onset of nephritis passed, and the throat healed before the patient 
gets up. When the weather is warm, outdoor exercise may be allowed with 
advantage in the third or fourth week. 

Attention should be paid to the mouth, teeth and gums, since oral sepsis 
is believed to bring its own train of local complications. The bowels should 
be regulated with mild aperients. 

In all but the mildest cases concentrated scarlatina antitoxin should be 
given early. The dosage varies from 3000 to 15,000 U.S.A. units according to 
severity. A unit is the amount which neutralises 50 “ skin-test doses of 
the standard scarlet fever toxin. Administration is repeated daily in severe 
cases if necessary. The serum is given intramuscularly. If the intra- 
venous route is chosen, reactions may be very severe, the serum should be 
diluted, and to guard against anaphylaxis, a preliminary intravenous test 
injection of c.c. in normal saline is advisable. Preliminary desensitisation 
is essential in sensitised patients. 

Sulphonamide preparations are valuable in the presence of streptococcal 
complications, but do not influence the toznmia of the disease. 
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03maii states that the incidence of nephritis is diminished if sufficient 
alkali is administered to keep the morning urine alkaline. 

Pyrexia, with restlessness, insomnia and delirium, may be controlled by 
tepid sjponging and acetylsalicylic acid or paraldehyde. A cold pack at 
60*^ or 70° F. for 15 or 20 minutes is beneficial when nervous symptoms are 
pronounced. After the middle of the second week, if albuminuria is present, 
cold sponging and cold packing should be avoided. 

Persistent vomiting may be controlled by the use of diluted or citrated 
milk or temporary substitution of albumin water. Liquor iodi mitis in doses 
of 3 or 5 minims is often efficacious. When swallowing is painful the feeds 
should be small and often repeated. For the local treatment of the throat 
and nose, gargles are quite ineffective, and sprays have but little cleansing 
intiuence. Alkaline carbolic or boric lotions should be applied by gentle 
syringing or through a douche-can under low pressure. The syringe noazle, 
which should be short, is passed into the mouth behind the back teeth, the 
patient lying on the side of with the head low. It may be necessary to 
envelcm children in a large towel which secures the arms. For very septic 
and offensive throats a free chlorine lotion should be used every 2 or 3 hours. 
It is made by putting 200 grains of potassium chlorate in a large dry bottle, 
pouring on it 40 minims of strong hydrochloric acid, and setting aside, loosely 
corked, for 10 minutes ; a pint of water is then added in 4 or 5 successive 
portions, shaking well. An equal quantity of water should be added to this 
solution before use. Great gentleness should be exercised if the nose be 
syringed ; it is generally unnecessary. Ointment should be applied to the 
nares and upper lip to prevent excoriations. 

Secondary tonsillitis is treated on ordinary lines, but care must be taken 
not to overlook diphtheria. If adenoids and enlarged tonsils delay con- 
valescence, their removal gives good results. Cervical adenitis is treated 
by smearing glycerine on the neck and applying cotton wool. Poulticing is 
rarely called for ; it appears to precipitate suppuration. Inflamed glands 
should only be incised when the presence of pus is assured. Care should be 
taken that the ears are clean. The pain of otitis may be mitigated by 
syringing with water as hot as can be borne and the application of hot, dry 
cotton wool, or a rubber hot-water bottle, to the side of the head. By 
some the instillation of a few drops of glycerin of carbolic acid and the 
use of fomentations are recommended. Incision of the tympanic membrane 
is the most efficient method. Discharging ears should be cleansed frequently 
with hydrogen peroxide and mopped dry with spirit but never plugged. 
After the fourth week of the fever, removal of adenoids and infected tonsils 
shortens the duration of discharge. Watch must be kept for mastoid 
tenderness and oedema. 

Scarlatinal rheumatism is usually mild and transitory ; salicylates, or 
acetylsalicjrlic acid give relief. When joint swellings persist, a mffd pyamic 
conoition is often present, and may be associated with endocarditis^ Some 
advise a cautious trial of intravenous scarlatinal serum in such oases. When 
the presence of py»mio arthritis is suspected an exploratory aspiration 
under strict asepsis may be advisable. This may lead to subiridence. 

Scarlatincd nephritis . — The importance of d£my examination of the urine 
and avoidance of ohdl must be emphasised. No patient with albuminuria 
should be allowed up. During the acute stage of nephritis the diet should 
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be limited to milk, fruit juices and barley water. In very acute cases, 
only may be given for 24 hours or even longer. The patient should be clo^bed^ 
in flannel and lie in blankets. The bowels should be regulated with salines 
or compound jalap ])owder : constipation is often troublesome. Action of 
the skin should be encouraged by simple diaphoretics and the use of hot 
bottles, hot packs or an incandescent electric bath, if available. Acetyl- 
salicylic acid is useful in promoting sweating. Thirty grains each of sodium 
citrate and bicarbonate should be given three times a day. For ursemia, 
free purgation and sweating should be induced ; venesection is useful in 
older patients, coupled with saline infusion. Repeated ursemic convulsions 
call, in addition, for chloral or chloroform. Lumbar puncture may have a 
good effect. Morphine if used must be given with caution. Blood pressure 
should be watched and blood urea estimated. 

Grave circulatory failure calls for strict recumbency. Strychnine in 
doses of gr. .,\y every 2 or 3 hours is often used, but even more effectual are 
injections of adrenaline or pituitary (posterior lobe) extract. Diffusible 
stimulants such as ammonia and ether mixture, and brandy or champagne, 
are of value. Oxygen inhalation, hot saline by the bowel, or glucose enemata 
(6 per cent.) are useful accessories. 

The most promising treatment for hwmonhagic scarlet fever is blood 
transfusion, preferably from an immune donor, or free administration of 
liver extract. Vitamin K or vitamin C may possibly prove of use. 


TYPHOID FEVER 

Synonyms. — Enteric Fever ; Gastric Fever ; Typhus Abdominalis. 

Definition. — An infectious fever characterised by p 3 nrexia of distinctive 
type, an eruption of rose spots, enlargement of the spleen, abdominal dis- 
comfort and bowel disturbance. Ulceration of the small intestine and 
enlargement of the mesenteric lymph glands and spleen are distinctive 
lesion^. Typhoid is a septicaemia caused by ingestion of the Bacillus typhosus 
of Eberth, which is absorbed by the lymphoid tissue of the small intestine 
and carried to all parts of the body ; it settles in the agminate glands (Peyer’s 
patches) of the intestine, the mesenteric lymph glands, spleen, liver, gall- 
bladder and bone-marrow. Those organs which have excretory ducts, e.g, 
the liver and gall-bladder and the kidneys, as well as the intestinal tract, 
form the chief channels of elimination. 

/Etiology. — The Bacillus typhosm (Eberlhella typhi) is a flagellated, rod- 
shaped organism, about 3ft in length and 0-6 p in thickness. It is actively 
motile and easily grown on artifleial media. It belongs to the enteric group 
of organisms, a group which includes also the paratyphoid bacilli (Salmondla 
typhi). It grows best at blood heat and is quickly killed by boiling water, 
and within 15 minutes by exposure to a temperature of 60° C. (140° F.). 
It may survive for a considerable time in ice, and also in fresh or salt water. 
It resists drying, so that typhoid may be propagated by dust or by articles 
soiled by typhoid excreta. It has been found alive in the mantle-cavity and 
intestines of oysters, mussels and other shell-flsh which have lived in sewage- 
contaminated water. It grows freely in butter and in milk. 

The toxins are mainly intracellular. Inoculation of ftninnA.|i| produces a 
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HptictjMDia without the intestinal lesions seen in man. Even in the latter 
■ ^e ^ease at times occurs without producing intestinal ulcers. The serum 
of j^ients has a specific agglutinative influence on cultures of the organism, 
a fact which is m^e use of in diagnosis, and at certain stages the bacillus 
can be cultivated from the blood. In man, infection is introduced by the 
alimentary tract, and is derived, directly or indirectly, from a human 
source. 

Typhoid occurs in all parts of the world, but is most rife in tropical and 
subtropical countries. In Great Britain it is most prevalent in the months 
of September, October and November ; in other countries the maximum 
incidence corresponds to the warm season. A hot, dry summer increases 
the prevalence m the autumn. An epidemic recrudescence is believed to 
occur every 5 or 7 years. Rather more males than females are attacked, 
and the greatest susceptibility is between the twentieth and twenty-fourth 
years. Infants are rarely infected. After the thirtieth year there is a 
progressive fall in its incidence. It is rare but not unknown in old age. 

One attack confers immunity, which usually lasts for life, but second 
and third attacks have been reported. Where typhoid is endemic a pro- 
portion of the community acquires immunity without having passed through 
a recognisable attack. The supposed racial immunity of certain peoples 
may in reality be acquired through infection contracted in childhood. 
Fatigue and overwork are predisposing factors, and no condition predisposes 
so much as war to typhoid and paratyphoid infections, owing to the aggrega- 
tion of susceptible subjects under conditions of defective sanitation, fatigue 
and exhaustion. Prophylactic vaccination has found its greatest triumphs 
under these conditions. 

Propagation from the human source may be indirect or direct. Of 
indirect causes aerial infection, apart from the influence of wind-borne dust 
and of flies, is very doubtful. Drinking water supplies contaminated by 
sewage or the excretions of a carrier are the most common cause of widespread 
outbreaks. Milk and other articles of food may also act as diffusers of in- 
fection. Watercress and green vegetables, eaten uncooked, also spread the 
disease. Amongst shell-fish, oysters, mussels, cockles and periwinkles are 
dangerous. Fomites, enema syringes, bedpans, etc., which have been soiled 
by typhoid excreta undoubtedly act as infective agents. Laboratory workers 
have been infected by their cultures. 

Direct contagion plays but a small part in the production of epidemics, 
but assumes importance in causing localised outbreaks, infection being 
conveyed by the fa3ces, the urine, the vomit, discharges from abscesses and 
possibly by the sputa. The chief danger arises with mild and unreco^sed 
cases. Strict attention to personal cleanliness and proper disinfection of 
excreta, soiled linen, feeding utensils, etc., go far to eliminate infection, and 
prophylactic inoculation is a great safeguard. Of convalescents from 
typhoid, a small proportion, about 5 per cent., continue to pass bacilli, 
perhaps intermittently, in the stools for months or years. These are known 
as intestinal carriers. They may appear to be quite healthy, or may suffer 
from periodic intestinal disturbance or from symptoms referable to the gall- 
bladder. Typhoid bacilluria occurs in perhaps 25 per cent, of the cases of 
typhoid, but is as a rule quite transitory, urinary carriers being much less 
common but possibly more dangerous than intestinal carriers. Carriers are 
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pfi^ioutoHy daogdtous when tiiey happen to be engaged in handling food^ 
milk or water enppUes. 

The endemie occurrence of typhoid in certain localities is now attributed 
to the influence of human carriers rattier than to the persistence of infection 
in the soil, although it is an undoubted fact that the typhoid bacillus may 
persist for a time and even multiply in sewage-infected earth. 

Pathology. — The characteristic lesions are in the small intestine. 
Hicrosoopioally, proliferation of the large mononuclear phagocytes of the 
reticulo-endothelial system is the distinctive reaction. In the early stages 
the Peyer’s patches are hypereemic and swollen, the swelling attaining its 
height about the tenth day of the disease. The solitary follicles of the 
intestine are similarly affected and a diffuse catarrh of both large and small 
bowel may be present. Necrosis ensues in the inflamed lymphoid masses, 
and yellowish- brown sloughs are formed, the separation of which occurs 
during the third and part of the fourth weeks. In some cases, slow resolution 
may possibly take place without necrosis. The ulcers which result from 
sloughing of Foyer’s patches are ovoid and lie along the long axis of the 
bowels. Those which arise in the solitary follicles are more circular. The 
edges of a recent ulcer are undermined, and the floor shows smooth muscular 
fibres, or sometimes the peritoneal coat. As the sloughs separate, perfora- 
tion or haemorrhage may ensue. Imme<liately above the ileo-caecal valve 
irregular sinuous tracts of ulceration may be evident. Ulceration of the 
large intestine is rare. The ulcers of typhoid heal without contraction. 
A ttaty pigmentation, often punctate, may persist. The time required for 
healing is a week or ten days. When perforation occurs it is usually in the 
lower ileum, where ulceration is most intense. It may, however, happen 
in other situations such as the colon, caecum, appendix, or, on rare occasions, 
the jejunum. 

The mesenteric lymph glands are hyperaemic and swollen. They rarely 
suppurate. The spleen is enlarged, softer and redder than normal, and the 
Malpighian tufts may be prominent, infaretton sometimes occurs, but 
rupture is rare. Parenchymatous degeneration occurs in the liver, and 
minute areas of focal necrosis are scattered through its substance. The 
gUl^bladder may become infected and cholecystitis or gall-stones result. 
]^lephlebiti8 is a rare complication. Cloudy swelling of the kidneys is the 
rule, occasionally a parenchymatous nephritis ensues. In chinnic urinary 
carriers inflammation of the renal pelvis or urinary bladder may be found . 

The myocardium shows fatty and granular degeneration. Endocarditis 
is exceptional, but endarteritis may a&ot the aorta, coronary arteries and 
peripheral vesseis. Hypostatic congestion of the lung bases is the rule with, 
it may be, distinct broncho-pneumonic consolidation. Lobar pneumonia 
is uncommon. Gangrene, abscess or infarction of the lungs is rare. Ulcera- 
tion of the larynx may occur, the ulcers being found in the neighbourhood 
of the ar 3 djeiioid cartilages, or at the base of the epiglottis. Nec'.rosis of the 
oMTtiilages sometimes ensues. Zenker’s vitreous degeneration of muscle is 
partiouiarly marked. It affects the straight muscles of the abdomen, the 
adductors of the thigh and the diaphragm. Kupture of muscle and hsemor- 
ihago may result. Osteo-periostitis of the tibia, vertebrse and other bones 
may be due to primary infection with the typhoid bacillus or to secondary 
mvadeniL Superfinial aWesses^ degenerative changes in the central nervous 
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system or peripheral nerves, and venous thrombosis are also sequels of 
typhoid infection. 

Symptoms and Courset — The period of incubation averages from 10 to 
14 days^ but may be as short as 6 days or as long as 3 weeks. During this 
^rfoa symptoms are generally absent, but ill-defined malaise or, more 
rarely, gastto-intestinal disturbance may occur. 

The onset of the fever is generally insidious with chilliness, lassitude, loss 
of appetite and muscular pains. Symptoms which are particularly sugges-/ 
tive are frontal headache, epistaxis, slight bronchitis and disturbing dreams. ' 
The tongue becomes furred, the mouth dry and the bowels loose or consti- 
pated. The patient may not take to bed for a day or two. The temperature 
rises gradually, being a degree or more higher each succeeding night with 
morning remissions. By the end of the first week the patient's condition is 
very characteristic. The aspect is heavy and the cheeks are flushed. The 
lips and mouth are dry, and the dorsum of the tongue covered with a dirty 
white fur, the tip and edges being raw. The abdomen is slightly tumid, with 
gurgling in the right iliac fossa. The bowels are generally loose, several 
liquid motions like pea soup being passed in the 24 hours ; sometimes, however, 
there is constipation. The spleen may be palpable. A characteristic feature 
is a moderately full but easily compressible pulse, the frequency of which is 
not increased in proportion to the temperature. The respiration is acceler- 
ated. The temperature will by now have attained a maximum of 103° to 
105° F., still showing morning remissions of about 1®, and is unstable, reacting 
quickly to minor disturbances. The urine is high coloured and concentrated, 
and the skin usually dry. Thirst and headache are the chief complaints. 

The rose spots usually make their appearance towards the end of the first 
week, sometimes on the fifth day, more often between the seventh and twelfth. 
Each spot is a circular, slightly elevated papule of a pale pink colour from 
2 to 4 mm. in diameter, disappearing on pressure. The rash should be sought 
for on the abdomen, the flanks, the sides of the chest and the back, which 
should always be scrutinised. Tlie spots appear in successive crops, each one 
fading in 3 or 4 days, and leaving a transitory brownish stain. Often the 
eruption is scanty, a few spots only being seen ; occasionally it is very profuse, 
and involves the limbs as well as the trunk. The face usually escapes. Minute 
sudaminal vesicles occasionally cap some of the spots. The eruptive period 
lasts from 10 days to 3 weeks. A profuse rash does not necessarily indicate 
a severe attack. The spots are due to bacterial embolisms. 

By the second week the fever (Fig. 2) has reached its fastigium. The * 
temperature maintains its level with slight morning remissions, the head- 
ache may abate, but prostration increases and the other symptoms are more 
severe. The lips become cracked, sordes accumulate on the teeth, the 
abdomen becomes more distended and diarrhoea is often a marked feature, 
the stools being liquid, yellow in colour, alkaline and foul. They may be 
chocolate-coloured or red from admixed blood and small shreds of tissue, or 
actual sloughs may already be present. The evacuations are not aocompanied 
by colic or tenesmus. The spleen is now larger. The pulse rate will have 
quickened to a frequency of 112 to 140. It is often dicrotic, and the heart 
sounds enfeebled. The bases of the lungs may now show signs of hypostatic 
congestion, and the respiration be more acceleiated with sli^^t lividity of the 
lips and face. Delirium of a muttering character disturbs the sleep, asthenia 
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is very marked and muscular wasting rapid . The urine may be albuminous. 
Patients may succumb during this period from toxaemia, or towards the 
end of the first fortnight from perforation of the bowel or intestinal 
^aemorrhage. 

' During the third week improvement should occur, the temperature be* 
coming more remittent in t 3 iTpe, the morning reading falling more rapidly 
than that of the evening. The tongue cleans and appetite begins to return. 
During the fourth week defervescence may be completed, the temperature 
usually remaining at a subnormal level for some time. In severe infections, 
however, the third week is a period of increasing anxiety. The symptoms 
increase in severity and the patient may pass into the “ typhoid state,*' 
lying on the back in a serai-stuporose condition. The j)ulse and heart sounds 
become more and more enfeebled, the pulmonary congestion increases, the 
extremities become blue and cold, subsultus tcndirium appears, and the 
evacuations are passed unconsciously. Sometimes there is retention of 



urine. Extreme abdominal distension may supervene, and the occurrence, 
of perforative peritonitis or of haBmorrhage from the bowel is more than 
ever to be dreaded. In such severe cases the fever may be prolonged through 
the fourth and fifth weeks before any signs of defervescence appear. They 
are not necessarily fatal. 

Convalescence after a severe attack is always protracted. The temperature 
is at first subnormal, and remains in a very unstable state. The heart sounds 
remain enfeebled, and the j)ul8e is often rather fast or easily quickened by exer- 
tion or excitement. The effort of standing and walking is difficult and painful. 
The appetite, however, is good, and the weight rapidly increases. The aspect 
gradually becomes less anaemic. Slight peeling of the skin, loss of hair, and 
ridging or furrowing of the nails is often noticeable. Durng this period the 
feet and ankles may show slight oedema, and cutaneous abscesses or localised 
bone abscesses may occur. Femoral thrombosis sometimes appears ; it is the 
chief complication of early convalescence. 

JSfiu.pvS'6.— Tendency to relapse is a marked feature, and shows itself in 
from 5 to 15 per cent, of the cases. The relapse may occur during actual 
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defervescence, but more commonly develops after an afebrile period of a 
week or a little longer. The symptoms are a repetition of those of the 
original attack, but in a mitigated form, the fever reaching its acme in a 
shorter time, and the whole duration being 10 days or a fortnight. The 
spleen enlarges again, a new crop of rose spots usually appears, fresh ulcera- 
tion of the bowel occurs, and blood culture may again prove positive. On 
occasions, the relapse equals or exceeds the original attack in severity, and 
may even prove fatal. Spurious relapses are recrudescences of fever during 
convalescence, of short duration, and unaccompanied by definite s 5 rmptoms. 
Their explanation is often obscure. 

The fact that typhoid fever may show great variations in its clinical 
characters, and in the severity and prominence of different symptoms, has 
led to the description of many special types. Different epidemics may iffer 
much in their salient features. 

Variations in onset. — The onset of symptoms may be sudden, sometimes 
with rigors and vomiting. The temperature rises quickly, and delirium may 
supervene early. In such cases, death may occur during the second week, 
or the disease may gradually assume the ordinary type. In exceptional 
cases, severe bronchitis or pneumonia may mark and mask the onset, and 
the true nature of the infection may be overlooked. The prominence of 
meningeal symptoms may lead to confusion with cerebro-spinal fever, and 
the differential diagnosis only be possible by examination of the cerebro- 
spinal fluid. If typhoid meningitis is present, lymphocytes or pol 3 rmorph 8 
predominate, according to the severity of the infection, and the typhoid 
bacillus grows on culture. More commonly the fluid is under tension but 
clear ; it is sterile and the meningeal symptoms quickly subside after lumbar 
puncture, to be succeeded by the more typical signs of typhoid fever. Yet 
another occasional mode of onset is with a primary acute hsemorrhagic 
nephritis. When acute gastro-intestinal symptoms signalise the invasion, 
appendicitis or irritant poisoning may be simulated. 

The terms 'pneumo-typhoid, rneninyo-typhoid and nepkro-typhoid have 
been used to designate some of the above-mentioned types. 

Variations in course. — There is an ambulatory form in which febrile 
disturbance is generally slight, and the patient continues about during the 
whole or the greater part of the illness. Some such cases end in recovery ; 
but others run a very severe course, the patient taking to bed about the end 
of the second week with aggravated symptoms, or succumbing to hsemorrhage 
from the bowel, perforation, acute delirium or circulatory failure. Mild and 
abortive forms of typhoid also occur in which the fever is insignificant, or, 
after a well-marked onset, ends in a rapid defervescence between the eighth 
and fourteenth day. An afebrile form is known, and is said particularly 
to occur in the enfeebled or those exposed to great hardships. 

Variations due to age, pregnancy and other causes. — Typhoid fever is rare 
in infancy, but becomes more frequent in childhood, and then, generally, the 
symptoms are mild, the ppexia of short duration and sometimes of a markedly 
intermittent or remittent type. Such complications as perforation or 
hoemorrhage are rare. 

In the aged, particularly in those over sixty, typhoid tends to run an 
unfavourable course, hypostatic pneumonia and circulatory failure being 
common. 
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Abortion or premature delivery takes place in from 50 to 70 per cent, of 
pregnant women who contract typhoid. The foetus is dead or, if born 
alive, usually succumbs to an acute typhoid septiceemia. The prognosis as 
regards the mother is not especially influenced. 

In malarial patients the onset of ty])hoid may be sudden, with a typical 
rigor ; but the severe symptoms proper to typhoid develop later. On the 
other hand, subtertian malaria may closely simulate typhoid in its com- 
mencement. 

Chronic alcoholism exerts a very unfavourable influence. Pre-existing 
pulmonary tuberculosis is apt to advance rapidly during convalescence from 
the fever. In diabetes typhoid often runs a mild course. 

Special Symptoms and Complications . — Digestive system . — Suppurative 
parotitis is attributed to duct infection, and occasionally leads to cellulitis. 
Attention to the cleansing of the mouth goes far to prevent it. Ulcers 
sometimes appear on the pillars of the fauces and the pharyngeal wall 
(Duguet’s ulcerations). Diarrhoea is not a constant feature, some patients 
being constipated throughout the disease. The diarrhoea often disappears 
after a few days’ hospital treatment, but in bad infections it may be severe 
and persistent. 

Meteorism with a distended, tense, tympanitic abdomen signifies a virulent 
infection. It may or may not be accompanied by severe diarrhoea, and is 
often a harbinger of hseinorrhage or perforation. 

Intestinal haemorrhage occurs in about 7 per cent, of all cases, and is 
serious. It is most common at the time when the sloughs are separating, i.e. 
at the end of the second or beginning of tlie third week. The haemorrhage 
may be slight, but more often is profuse. The evacuated blood is bright red 
in colour, unless it has been retained in the bowel. The signs of a severe 
haemorrhage are a sharp fall in the temperature, a sensation of faintness, 
increased frequency of the pulse and, it may be, a transient rise in blood 
pressure with disappearance of dicrotism. The spleen may shrink rapidly. 
Sometimes the haemorrhage is fatal before any blood is voided. There is a 
haemorrhagic form of typhoid in which melaeiia may be an early sign, 
associated with petechise or bruises in the skin and haematuria. The outlook, 
then, is very grave. 

Perforation of the bowel causes one out of every 3 or 4 deaths. Its in- 
cidence is something under 5 per cent. It is commonest towards the end 
of the third week, especially in cases characterised by severe diarrhoea or 
by meteorism. Its onset may be preceded by intestinal haemorrhage. The 
perforation generally lies within the last 12 inches of the ileum, but may 
occur elsewhere. Shivering, with sharp pain in the right iliac fossa, is 
usually the first sign. Localised tenderness, localised rigidity and local 
immobility of the abdominal wall accompany the pain. The temperature 
inay show a sudden drop to a subnormal followed by a rise ; but some- 
times no variation is detected. Both pulse and respiration rates are usually 
increased, and the former should be watched carefully. Obliteration of 
the hyer dullness may occur ; this sign is especially valuable when occurring 
in a rigid and retracted belly. Another sign is the occasional onset of irrita- 
bility of the bladder. More reliance should be based on the local than on 
the general symptoms in making the diagnosis. After the fust shock the 
patient may react and show deceptive fiigiis of improvement, but before 
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many boors the signs of spreading peritonitis will assert tbexnselves. Unless 
dealt with surgically with the utmost promptness perforation is almost 
invariably fatal. A polynuclear leucoc^^osis generally accompanies per- 
foration, but is inconstant and not of great diagnostic value. 

Other causes of abdominal pain in typhoid fever are acute cholecystitis or 
perforation of the gall-bladder, suppurative cholangitis, portal pyaemia, sup- 
purating mesenteric glands, appendicitis and splenic infarction, but none of 
these is common. Thrombosis of the iliac veins may also cause abdominal 
pain and tenderness, but a clue to this condition may often be found by 
examining the veins of the lower limbs and by looking for slight oedema of 
the leg or foot. Gall-stones are a recognised sequel of typhoid infection, 
and may contain typhoid bacilli. 

Resfirdtory system , — A mild bronchitis is present iu most cases. In severe 
infections, hypostatic congestion of the lung bases occurs. Lobar pneu- 
monia may supervene in the third or fourth weeks of the disease. Although 
typhoid bacilli may occur in the sputum, and be found in the lung, pneumo- 
cocci are also present ; the condition may be overlooked, as cough is often 
slight and rusty sputa absent. Embolic and pyaemic processes in the lungs 
during t 3 rphoi(i may give rise to abscess, gangrene and pneumothorax. 
Intra-pulmonary thrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in severe cases. It may be 
latent or give rise to huskiness of the voice, stridor and toneless cough. 
There may be pain on deglutition and laryngeal tenderness. The slighter 
symptoms may abate, but sometimes the process terminates in necrosis of 
cartilage and cndema or stenosis of the larynx. 

Bhod and circulatory system . — A slight polynuclear leucocytosis is some- 
times seen in the first week of infection. More characteristic is ansBinia 
associated with leucopenia, and a relative increase in the lymphocytes and 
large mononuclear cells. At the same time the eosinophils disappear to 
reappear with convalescence. The appearance of a polynuclear leucocytosis 
indicates the onset of inflammatory complications 

Circulatory failure is a feature of severe attacks. The pulse rate, usually 
but moderately accelerated in typhoid, rises to 120 or more, dicrotism dia- 
appears, the cardiac sounds weaken, and the blood pressure falls. Acute 
collapse, with sudden drop of temperature, coldness of the skin^ cyanosis 
and feeble or irregular pulse, may ensue. The collapse may be recovered 
from, but its occurrence is ominous. 

Femoral thrombosis is apt to appear during early convalescence. It is 
usually left-sided, and sometimes appears to commence lower down in the 
veins of the popliteal space or calf or in the internal saphenous trunk. The 
symptoms are pain and tenderness at the site of the thrombosis, fever and 
swelling of the limb, usually moderate in degree. The affected vein may 
often be felt as a tender cord. In a few weeks the thrombus is absorbed, 
and the circulation re-established, but sometimes permanent obstraction and 
oedema result. The clot, if dislodged, may cause pulmonary embolism. 

Arteritis, leading to occlusion, is an uncommon complication. The 
vessels affected are those of the lower limbs, sometimes those of the upper 
extremities, neck or brain. 

Urinary system . — Febrile albuminuria is often present, but is tranutorv, 
Typhoid baculuria occurs iu some oases, the urme presenting a slightly 
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turbid, opalescent appearance ; but a similar appearance may be due to the 
colon bacillus. Symptoms of pyelitis, pyelo-nepniitis or cystitis may super- 
vene. Urinary carriers continue to discharge typhoid bacilli for long periods. 
Acute nephritis is uncommon, but may occur either at the commencement 
or height of the disease. Retention of the urine may supervene during 
typhoid, but suppression is rare. During the fever the excretion of urea 
and of uric acid is increased, but the chlorides are diminished. A moderate 
oliguria is the rule. A considerable reduction, in spite of free fluid intake, 
is evidence of a severe attack. Polyuria occurs at the onset of convalescence, 
and is of good omen. 

Generative system. — Orchitis and prostatitis have been observed. In 
females vulvitis and also mastitis may occur. 

Nervous system. — Meningeal symptoms at the onset have already been 
mentioned. Delirium is often present and is usually of a quiet type. Drinkers 
may develop delirium tremens. Convulsions are rare. They may occur at 
the onset, or when occurring later may be due to cerebral thrombosis, en- 
cephalitis, or meningitis. Multiple neuritis or neuritis of such nerves as the 
ulnar may supervene, in the latter case often due to pressure. Acute tender- 
ness of the toes during convalescence is also attributed to neuritis. During 
the course of the fever hemiplegia or aphasia may supervene. Sometimes 
there are signs of sclerosis of the lateral columns of the cord, the knee-jerks 
being increased, and an extensor plantar reflex present. 

Mental disturbance is occasionally a sequel, taking the form of mania, 
melancholia or dementia. For many months after a severe attack the patient 
may remain in a fatuous condition but ultimately recover. 

As regards the special senses, temporary deafness is often noticeable 
during the fever, and sometimes suppurative otitis. Double optic neuritis 
is a rare complication and may lead to blindness. 

Osseous arid muscular systems. — During convalescence localised osteo- 
periostitis of the tibia, sometimes of the femur, ribs or other bones may appear. 
It may terminate in suppuration with limited necrosis. The inflammation 
is chronic and relapsing. Typhoid bacilli may persist in the pus for long 
periods. A painful inflammatory affection of the ligaments and vertebral 
periosteum is the basis of the “ typhoid spine.” The lumbar and sacral 
regions are chiefly involved, with stiffness and pain on movement. The 
condition is chronic, but the ultimate outlook is said to be good. Arthritis 
of large joints is a rare occurrence ; it may lead to dislocation of the hip. 

Rupture of the rectus abdominis, sometimes of the adductors or other 
muscles, may take place. It is accompanied by local haemorrhage. The 
resulting fluctuating and discoloured swelling may clear up or go on to 
suppuration. 

Cutaneous system. — Abscesses and boils may prove troublesome. Lineae 
atrophicae may form in the skin of the abdomen and thighs. In severe cases 
pressure sores may appear on the sacrum, the heels or other pressure points. 
These bed-sores are a source of danger from septicaemia or pyaemia. 

Diagnosis. — It is unnecessary to recapitulate all the symptoms already 
described as characteristic. Of the symptoms of onset, headache, slight 
epistaxis, disturbed sleep, a mild degree of bronchitis, abdominal uneasiness 
and some disturbance of the action of the bowels are very suggestive. Gradual 
daily increase in the pyrexia and its maintenance after the lapse of a week at a 
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Bteady level of 103® or 104® F., with slight morning remissions, is important. 
Relative slowness of the pulse and the presence of dicrotism are additional 
diagnostic points. The dry furred tongue, slightly tumid abdomen, moder- 
ately enlarged spleen and the appearance of rose spots are confirmatory. 

Special Diagnostic Methods. — 1. Blood examination , — Culture is 
particularly valuable in the first week before the agglutinative reaction has 
appeared or the rose spots are evident, but is also applicable during the 
second and third weeks and in relapse. Ten to 20 c.c. of blood drawn asepti- 
cally from a vein at the bend of the elbow are allowed to run directly into 
plenty of broth or peptone solution or, better, nn to a medium which contains 
filtered bile or bile salts. At the same time a blood count should show a 
characteristic Icucopcnia. 

2. Cultures from bone-marrow obtained by sternal puncture are said to be 
more often and more persistently positive than blood cultures. 

3. Cultures from the stools . — Owing to the presence of other intestinal 
bacteria this is not always an easy process, but by improved methods bacilli 
have occasionally been found during the incubation stage and in over 50 per 
cent, of the cases examined in the first week, a percentage increased to 70 or 
80 in the third week. For methods, works on bacteriology should be con- 
sulted. Stool culture is also of value for the detection of intestinal carriers, 
and for determining whether a convalescent is fit to mix with other members 
of the community. The discharge of bacilli often being intermittent, more 
than one examination is necessary. 

4. Cultures from the urine . — The typhoid bacillus hardly ever appears in 
the urine before the tenth day, and as a rule not before the fifteenth. The 
infected urine is generally opalescent and slightly albuminous. Cultures are 
made without difficulty and are useful not only for diagnosis but also for the 
detection of urinary carriers. 

5. Agglutination teMs . — Towards the end of the first week of the disease 
tlie blood serum becomes capable of agglutinating the typhoid bacillus. 
This power usually reaches its maximum about the eighteenth or twenty-first 
day. 1^00(1 is obtained from the lobe of the ear or a vein. The serum which 
separates is mixed in various dilutions with a young (18 to 24 hours) broth 
or agar culture of the typhoid bacillus and a hanging-drop preparation made. 
Controls are indispensable. Agglutination of 1 in 50 with a time limit of 
one hour is usually taken as the positive standard, but some prefer a titre 
of 1 : 100 especially if the macroscopic technique is adopted. The bacilli 
first lose their motility and then aggregate into small clumps. The macro- 
scopic method of applying the test allows the bacilli to sediment in flakes 
at the bottom of small tubes ; Dreyer’s method in which standardised dead 
cultures are used is the best ; it is quantitative. Normal blood serum does 
not show an agglutinating power greater than 1 in 10 or 1 in 20. Rising 
titres are highly diagnostic. 

Corresponding to three types (H, 0 and Vi) of receptor or antigen in the 
infecting organism three kinds of agglutinin are found in the blood. The 
H antigen is specific and distinguishes the organism present. This antigen 
is present alone in Dreyer’s formolised suspension. I'he 0 antigen, on the 
other hand, is common to the enteric group. The presence of its correspond- 
ing agglutinin in a patient’s serum is proof only of infection by a member of 
the group ; it does not identify it. The Vi antigen rarely occurs alone. 
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T.A.B. VBicciii©, in oonscquence of its mode of preparation, evokes H agglu- 
tinins eltiefly, and these may persist for some years. The appearance of 
0 aggiutinins in an inoculated person shows an ent^ic infection. Blood 
culture or examination of the excreta may reveal its identity. A rising 
titre of H agglutination for a particular organism may also do this, but 
it is known that other, quite di^rent, infections may also raise the H titre 
reaction), 

6. The atropine test of Harris , — In typhoid and parat 5 q)hoid fevers 
atropine has but little power of accelerating the pulse. Harris’s test is 
based on this fact, but is little used. 

7. The Diazo reaction . — A saturated solution of sulphanilic acid in 1 in 20 
hydrochloric acid and a fresh half per cent, solution of sodium nitrite arc 
required. Equal quantities of urine and sulphanilic solution are mixed 
in a test-tube and a couple of drops of the nitrite added. By shaking, a froth 
is induced and ammonia is allowed to trickle down the side of the tube. If 
the froth becomes rose pink and the liquid turns crimson, the test is positive. 
The reaction may sometimes be obtamed as early as the fourth day, and 
persists during the height of the fever. Unfortunately it also occurs in 
measles, typhus fever, scarlet fever, pneumonia, tuberculosis and erysipelas. 

Differential Diagnosis. — Prominence of respiratory or bowel symp- 
toms in typhoid fever may lead to the infection being overlooked. Con- 
versely a deep-seated or apical pneummda or, in children, hro-mJho-pneurmnia 
with intestinal disturbance, may simulate typhoid. Careful and repeated 
physical examination, blood culture and agglutinative reactions will lead 
to a correct diagnosis. When typhoid is prevalent, caution is necessary in 
arriving at a diagnosis of primary bronchitis, pneumonia, broncho-pneumonia, 
and, especially in children, gastro-enteiitis. 

Differentiation from acute miliary tuberculosis y from tuberculous menin- 
gitis and from tuberculous peritonitis is often difficult. Acute miliary tuber- 
culosis may simulate typhoid in its insidious onset with malaise and head- 
ache, its rising temperature with morning remissions, its comparatively slow 
pulse, its bronchitis, and perhaps some enlargement of the spleen. But the 
temperature tends to be more irregular, sweats are present, the dyspnoea 
and cyanosis are suggestive, and signs of pleurisy may develop. There are no 
ixDse spots, and agglutinative tests and blood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated 
by such symptoms as vomiting, convulsions, the persistence of headache after 
the first week, or when delirium is established. A pulse hardly raised above 
the normal rate, stiffness and retraction of the neck, the presence of Kernig’s 
sign and of retraction of the abdomen or the onset of ocular paralysis are very 
si^ificant. The irritabihty and curled-up decubitus of meningitis contrasts 
with the apathy and dorsal decubitus of typhoid. Lumbar puncture will 
clinch the diagnosis ; in tuberculous meningitis lymphocytes are in excess 
in the cerebro-spinal fluid, and sometimes tuberede bacilli may be demon- 
strated. The question of meningo-typhoid hixs already been discussed. 
Tub«cculous peritonitis may resemble mild typhoid fever. The presence 
of tuberculo^ masses in the abdomen or the development of peritoneal or 
pleural effusions is significant. In cases with indefinite symptoms and no 
signs of tubercle elsewhere, negative blood culture and agglutination teats 
afford assistance. 
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SuppwcUive and pywmic conditions may give rise to fever and oonatitu- 
tional disturbance bearing some resemblance to typhoid. Among these must 
be mentioned appendicitis and the intra jjeritoueal abscesses which may result 
from it, perinephric abscess, cholecystitis, pelvic, or puerperal infections* 
infective endocarditis and deep seated osteomyelitis. The diagnosis is made 
by careful attention to the history of onset and course, thorough and complete 
physical examination* and the frequent presence of a pronounced polynuclear 
leucocytosis. Profuse sweats and ngors are more likely to occur, and the 
temperature chart is more irregular. The blood serum fails to agglutinate 
typhoid bacilli, nor can they be obtained by blood culture, which may, 
however, reveal the presence of other organisms. 

Typhoid fever in its early stages is often mistaken for infiuenza, but in the 
latter the onset is generally sudden and the early symptoms are more severe. 
The temperature reaches its maximum much sooner. The pains in the 
limbs and the backache are more intense, and the headache, which has a 
neuralgic character, is frequently supra -orbital. Catarrh of the conjunotivae 
and nose may be present, and perspirations are often marked. Defervescence 
usually takes place within a few days. A sharp drop of temperature after 
2 or 3 days with a sudden rebound 12 or 24 hours Uter is very characteristic. 
If a supposed influenzal fever persist without definite cause, typhoid should 
be suspected. 

A mild case of typhus may bear a close resemblance to typhoid, and seyera 
typhoid with grave toxaemia, stupor and a profuse eruption may be mistaken 
for typhus. Points in favour of the disease being typhoid are a slower 
onset, the later appearance of the eruption, which is never petechial, and the 
presence of bowel symptoms. Typhus, on the other hand, has a sudden 
onset with high fever which sooner attains its maximum and does not show 
morning remissions. Conjunctival injection, contracted pupils and a 
drunken expression are the rule. The rash appears on the fourth day, 
becomes petechial and is accompanied by subcuticular mottling. Prostra- 
tion is marked and there is a greater tendency to delirium and stupor. Crisis 
occurs about the fourteenth day. The Weil-Felix reaction is present, but 
agglutination tests for typhoid are negative except in inoculated persons 

(p. 88). 

Undulant (Malta or Mediterranean) fever is distinguished from typhoid by 
its relapsing character, the prominence of arthritic pains and joint swellings, 
and the fact that the blood agglutinates the Micrococcus melitensis, which 
organism can also be recovered by blood culture. Closely allied to this is the 
fever produced by B, abortus of cows. 

When malarial fever assumes the continuous type, which is likely to occur 
with the malignant infections, the diagnosis turns on known exposure to 
malaria, sudden onset, the detection of malarial parasites in the blood 
and the reaction to quinine. Malaria and typhoid fever, however, may 
coexist. 

The fever of secondary syphilis is sometimes sufficiently severe to suggest 
typhoid, especially when accompanied by headache, malaise and muscular 
pains. Diagnosis depends on the history or detection of a primary lesion, 
the possible presence of a secondary roseolar eruption and on laboratory 
tests. Deep-seated malignant disease may abo cause prolonged fever. 

Amongst other diseases at times confounded with typhoid must be 
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mentioned pnittacosis, kala-azar, glanders, trichinosis, fever due to Ascaris 
lumbricoideSf scarlet fever in which p 5 rrexia is prolonged, that type of glandular 
fever in which the glandular swelling is delayed, and especially fevers of the 
Salmonella group, i.c. paratyphoid A, B or 

Prognosis.— Taking all ages, the death-rate varies from 5 to 25 per cent. 
It is higher in some epidemics than in others. The average hospital death- 
rate in London is 17 per cent, or a little less. Age has a decided influence 
on the mortality, which is least in children from 5 to 10, after which there 
is a steady increase vdth advancing years. Infants are believed to stand 
the infection very badly. Obesity, alcoholism, privation and fatigue are 
adverse factors. The influence of pregnancy has already been discussed. 
Indications of a grave attack are a pulse rate of 130 or 140, cyanosis with 
signs of failing circulation and hypostatic congestion of the lungs, marked 
delirium and subsultus or actual coma, persistent diarrhoea, tympanites, 
incontinence of urine and faeces. A temperature of 103° or 104° F. is not 
necessarily unfavourable unless it is sustained beyond the usual period or 
accompanied by signs of heart failure. Delayed appearance of the agglutina- 
tive reaction in some instances indicates a severe attack. 

Of the complications,' next to toxaemic circulatory failure, perforation is 
the most grave. Without operation it is almost invariably fatal. With 
operation the recovery rate is difiicult to fix — some surgeons claim success 
in over 30 per cent., but the intervention must be immediate. The average 
recovery rate is very much lower. Haemorrhage from the bowel is undoubtedly 
serious, especially if repeated. Such complications as meningitis, lobar 
pneumonia and acute nephritis are dangerous but fortunately not very 
common. 

Sudden death sometimes occurs, either at the height of the fever or in 
convalescence. It may be caused by intense toxaemia and circulatory 
failure, cardiac or pulmonary thrombosis or pulmonary embolism. Rarely 
no definite cause can be assigned. 

Treatment.— Pbophylactic. — Patients should be isolated. Adequate 
disinfection of the faeces, the urine, the pus from abscesses, the vomit and 
the sputa is necessary. Blood discharged from the nose or bowel should 
also be looked uj)on as infectious. Equally essential is the disinfection of 
the bedclothes and personal linen of the patient, the feeding utensils, ther- 
mometer, bed-pan, urinal, spittoon and enema syringe. The stools and 
urine should be mixed with an excess of some such disinfectant as carbolic 
acid or corrosive sublimate, and allowed to stand for several hours before 
being thrown down a drain. The sputa should be received in small cloths 
which can be burned, or expectorated into a disinfectant solution. The 
clothing and bedclothes of the patient should be soaked in a 1 in 20 solution 
of carbolic acid before being sent to a laundry. 

Nurses in attendance should submit to prophylactic inoculation and take 
special precautions for their own safety. Overalls will obviate soiling of the 
clothes. If the bath treatment is adopted, rubber aprons which can be 
carbolised are advisable. Rubber gloves may be worn when giving enemas or 
toucUng bed-pans and urinals, but always it should be realised that typhoid 
acquired by contact is a disease conveyed by unclean hands, and the danger 
may be obviated by washing with plenty of soap and water after touching 
the patient or anything which has been in contact with him. Everything 
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leaving tke patient or used by him must be sterilised at once. Feeding 
utensils should be boiled after use. 

In most cases the bacilli disappear from the excreta in convalescence, 
only persisting for a few weeks, but bacteriological examination several 
times repeated affords the only proof of safety. About 5 per cent, of those 
attacked become carriers. In most the carrier state is temporary and an 
arbitrary period of 3 months is allowed before the condition is deemed chronic. 
Intestinal carriers are more common than urinary carriers. In both the 
discharge of bacilli may be intermittent. Symptoms referable to the gall- 
bladder and periodic bowel disturbance occur in some intestinal carriers, 
and urinary carriers in like manner may suffer from kidney trouble or 
cystitis. Carriers do not necessarily give a positive Widal reaction. 

Carriers are often responsible for the endemic persistence of typhoid in 
certain houses or localities and are particularly dangerous when employed 
in the preparation of food or in dairy work or in connection with water 
supplies. They should be prohibited from following these occupations. 
Since they may spread infection by contaminating their own hands during 
defffication or micturition they should be scrupulous in washing after attend- 
ing to the calls of nature and have towels reserved for their own use. Their 
soiled bed and body linen must be disinfected. Medical treatment by the 
use of intestinal and urinary antiseptics, surgical by excision of the gall- 
bladder, and treatment by autogenous vaccines have up to now alike failed 
to solve the problem of the chronic carrier. Preventive inoculation of con- 
tacts is the most effectual method of limiting their danger and is adopted 
in special circumstances. Some carriers give no history of an attack of 
typhoid and may themselves ultimately develop an attack of the fever or 
suffer from typhoid septicaemia after operations on the gall-bladder or 
kidney. 

A pure water supply and an efheient system of drainage are important 
factors in the prevention of typhoid epidemics. When the disease is pre- 
valent, drinking water and milk should always be boiled, and travellers in 
localities where it is endemic should adopt similar precautions. Uncooked 
vegetables and, in particular, radishes, salads, cress, tomatoes, cucumbers, 
strawberries and other fruits are liable to contamination. Oysters and 
other shell-fish should be avoided unless their source is known to be 
above suspicion. The disease has been contracted by bathing in sewage- 
contaminated water. 

Prophylactic vaticination , — Immunity can be artificially induced by 
vaccination with typhoid vaccine. There are several methods of prepara- 
tion of vaccine, one of which is to heat a 48-hour broth culture to 58° C., 
and complete the sterilisation by the addition of 0*5 per cent, lysol. Exposure 
to higher temperatures diminishes the potency of the vaccine. The number 
of bacteria in the first dose is 500 million, a double dose is given 10 days 
later and repeated 10 days later still. The injection is made subcutaneously 
and preferably not after a heavy meal or exj)Osure to fatigue. A mild local 
reaction and sometimes constitutional symptoms may occur a few hours 
after injection, hence the patient should rest. If the patient is already 
infected the reaction may be more severe. The duration of the immunity 
conferred is said to average 1 to 2 years and to be proportional to the dosage 
employed. An individual inoculated at the beginning of the incubation 
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period of typhoid has a good chance of escaping the fever, but in rare cmcs 
the inoculation appears to aggravate its course. For army purposes, triple 
or quadruple vaccines of the organisms of tjrphoid and paratyphoid are 
largely employed. 

Curative. — In the absence of efficient sera or vaccines there is at present 
no specific. Skilful nursing and a suitable diet are of the first importance. 
The room should be kept at a temperature of 60° F., and the bed narrow 
and of a convenient height. A hair or rubber mattress is covered with two 
folds of blanket and a waterproof sheet over which is placed a sheet, and 
under the hips a draw sheet. A water-bed is unnecessary. A sheet and 
coverlet with a blanket over the feet are usually sufficient covering. Night 
and morning the patient should be sponged with tepid water, and parts 
exposed to pressure should be rubbed with surgical spirit, and dusting- 
powder applied. Rucking of bedclothes should be avoided. The urinal 
and bed-pan should be used in the recumbent position, and the buttocks 
sponged, dried and powdered after each motion. The mouth should be 
cleansed after each meal. From time to time it may be advisable to move 
the patient from the dorsal position to avoid hypostatic congestion of the 
lung bases. Stools and urine should always be reserved for inspection by 
the medical attendant, who should never neglect daily examination of the 
abdomen, and should also satisfy himself that the patient, especially if rest- 
less, had not retention of urine. The temperature pulse and respirations 
should be charted i-hourly, and more frequently should complications be 
suspected. 

Milk is the most suitable diet for patients in the acute stages. It should 
be given in measured quantities at 2- or 3-hourly intervals, the patient not 
being disturbed at night should he be sleeping. Three pints a day is, despite 
theoretical considerations, quite sufficient. The milk should be diluted with 
barley water or lime water, and plenty of plain cold water or fruit juice 
allowed between the feeds. Tea may be allowed or lemonade made with 
dilute hydrochloric acid and syrup of lemons. Should intestinal discomfort 
occur or curds appear in the motions the milk may be citrated or whey 
substituted. Beef-tea and meat extracts are to be avoided in diarrhoea or 
haemorrhage. Carbohydrate can be added to the diet in the form of glucose 
or lactose. Junket and also apple-sauce are useful. 

When the temperature has been normal for 3 days, cautious additions may 
be made, beginning with thin custard or grated bread-crumbs and milk, and 
then adding a small quantity of boiled or steamed fish, thin bread and butter, 
and so on. 

High calorie diets are based on the belief that during the fever a daily 
intake of 4000 to 5000 calorics is necessary to maintain nitrogenous equili- 
brium. Even in patients who are amenable this diet is prone to produce 
digestive upsets and meteorism, but mild cases can take a more liberal diet 
during the acute stage, ix. milk puddings, custards, eggs, vegetable or meat 
soups strained and thickened with arrowroot or flour, finely minced lean 
ineat, bread crumbs and mashed potato. Such feeding is said actually to 
diminish the tendency to perforation and haemorrhage, and to hasten con- 
valescence. It is not suitable in severe attacks or for patients with profound 
tozieinia and deficient digestive secretions. Alcohol is rarely necessary, but 
it is unwise suddenly to deprive alcoholic patients of all stimulants. 
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The antipyretic treatment of typhoid assumes that pyrexia itself is 
harmful. The cold bath is most efficient. Best suited to hot climates, it 
has never gained a great vogue in England. Whenever the temperature 
rises above 102® *3 P., the patient is lifted into a bath at 65® F. and immersed 
for 15 minutes, shivering being disregarded. The limbs and trunk are rubbed 
whilst in the bath. The patient is then removed, laid on a blanket, dried 
and lightly covered. A little alcohol is given immediately before or after 
the bath. Immersion is repeated every 3 hours unless the temperature 
remains below the point mentioned. Contra-indications are ha3morrhagc 
from the bowel, severe abdominal pain, venous thrombosis or great prostra- 
tion. The method needs good attendants, and can hardly be applied in 
private, but it is said to reduce the case mortality by a half or even two- 
thirds. In place of the bath, tepid, cold or ice sponging may be adopted 
when the temperature is high, or the cold pack used, especially when nervous 
symptoms are pronounced. The ice cradle is another useful means of re- 
frigeration ; the patient is covered with a sheet, and a cradle, in which small 
rubber bags of ice are suspended, is placed over the body, the whole being 
covered with a thin blanket. The cradle may remain in position indefinitely, 
the effect on the temperature being carefully watched. 

Some advocate daily mild purges, such as calomel or drachm doses of 
castor oil, in the early days of infection, and claim that intestinal fermenta- 
tion can be checked by the administration of various intestinal antiseptics. 

Constipation should be met by a simple enema every second day. In 
defervescence liquid paraffin may be substituted. Diarrhwa, if accompanied 
])y curds, calls for reduction of the milk. A starch and opium enema is 
useful, or 10 grains of Dover’s powder by the mouth. In hcemorrhage from 
the bowel the most absolute rest is essential. Food should be reduced to a 
minimum or withheld for 12 or 24. hours. No stimulants or beef-tea are 
permissible. Ten minims of laudanum or a hypodermic injection of J grain 
of morphine should be given, and an ice-bag applied to the right iliac region. 
A watcn should be kept for signs of perforation. Intravenous saline infusion, 
or, better, transfusion of blood, may be necessary in severe cases. The 
injection of a solution containing I grain of calcium chloride in 10 minims 
of water into the gluteal region is worth a trial. Perforation of the bowel 
calls for immediate operation. Meteorism may be controlled by reducing 
the diet, administering enemata of hot water, and inserting the rectal tube. 
A turpentine stupe or ice-poultice may be applied to the abdomen. Turpen- 
tine by the mouth or by enema, and oil of cinnamon are useful. For delirium, 
sleeplessness and hmdache,^fhe reduction of temperature by sponging or 
cradling and the administration of 10 or 15 grains of Dover’s powder should 
be tried. Sometimes soluble barbitone (medinal) and aspirin are effectual. 
Circulatory failure is combated by strychnine or strychnine and adrenaline 
hypodermically, or by injection of nikethamide (coramine) or lepta^ol 
(oardiazol). Strophanthus and digitalis are of doubtful value. Alcohol is 
strongly advocated by some physicians. The supervention oi femoral throm- 
bosis calls for strict immobility of the limb. The intravenous injection of 
5 or 10 ounce.s of a sterile 0*5 per cent, sodium citrate solution relieves the 
pain, and is said to arrest the progress of the thrombosis. Bacilhma and 
cystitis are treated by hexamine in 10-grain doses, 3 or 4 times a day ; if 
persistent, sulphonamides may be effective. Of the suppurative and septic 
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complications, periostitis may be influenced by rest, local applications and 
typhoid vaccine, but suppuration calls for surgical intervention. Parotitis 
usually comes to incision. Cholecystitis may subside, and should be given 
a chance to do so, but if it persists operation becomes necessary. Crops of 
ho^ls call for local treatment, and the appropriate vaccine or toxoid should 
the organism be identifled. The intramuscular injection of colloidal 
manganese is useful in such conditions. The infectivity of purulent 
discharges should be remembered. 

PARATYPHOID FEVER 

i£tiology. — Paratyphoid fevers are, like true typhoid, ubiquitous in their 
distribution, but the prevailing type is different in different countries and in 
different climates. The infecting organisms belong to the group Salmonella 
typhi* Paratyphoid A is prevalent in India and other tropical countries. 
The experience of the War of 1914:--1918 led to the suspicion that it may 
have been endemic, although unrecognised, in the Mediterranean area, and 
perhaps also in France, Flanders and Germany. In European countries, 
however, paratyphoid B is the more common type. Paratyphoid C occurs in 
the Balkans, and possibly there are also other varieties. Bacillus paratyphosus 
A and Bamllus paratyphosus B are organisms which under natural conditions 
only attack man, but it is stated that the intestines of domestic animals may 
contain the bacilli. B. paratyphosus C is by some considered identical with 
B, suipestifer, the hog-cholera bacillus. 

The greatest incidence of paratyphoid is in the summer and early autumn, 
but it may occur at other seasons of the year. It is more prev^alent in hot 
countries, and all ages are susceptible. In ordinary circumstances it affects 
both sexes equally. 

The primary sour(‘-e is a patient suffering from an attack, or a carrier of 
the bacillus. Contagion, as with typhoid, may be direct or indirect through 
food, especially cream, drinking water, fomites, etc. The infection of water 
supplies is not so well established as in the case of true typhoid. The fact 
that infected meat, particularly pork, may induce symptoms resembling 
paratyphoid fever should be borne in mind. 

Symptoms. — The clinical manifestations of paratyphoid infections are 
practically indistinguishable from those of typhoid fever, but the belief is 
generally held that paratyphoid differs from typhoid in its milder character 
and shorter course. This is on the whole correct, but marked exceptions 
occur. Occasionally paratyphoid infection is said to produce an illness which 
resembles acute irritant poisoning, or so-calle# ptomaine poisoning. But 
such infections are^ more likely to be caused by B. aertrycke, which in its 
agglutination reactions closely resembles B. paratyphosus B. In true para- 
typhoid the subsequent course is clinically unmistakable. 

The septicsemic stage of paratyphoid is of short duration, rarely lasting 
more than a week, hence blood cultures for diagnostic purposes should be 
token as soon after the third day as possible. The distribution of the ’ 
^ectmg organisms m the body is similar to that of typhoid, and they are 
discharged m the faeces, the urine, the bronchial secretions, and the pus of 
suppurating foci. I^idual foci of infection are said to be more common 
in paratyphoid than in typhoid infections. 
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The incyhation. period varies from 9 to 15 days, but may be shorter. 

The onset is more often insidious than sudden, the invasive symptoms 
resembling those of typhoid, but a sudden onset is believed to be more common 
than in the latter disease. Shivering and vomiting are not infrequent 
symptoms of such invasion. Sometimes gastro-intostinal symptoms are for a 
time very j)rominent, and are particularly misleading in childhood. As 
with typhoid, influenza, appendicitis, meningitis, or pneumonia may at first 
be simulated. Sometimes the disease declares itself after several weeks of 
premonitory diarrhoea, or it may closely resemble dysentery. 

The fever attains its maximum sooner than in typhoid, and may be 
at its height by the third or fourth day, by which time, if not before, the 
patient will have taken to bed with symptoms suggesting typhoid of a week’s 
duration. The head aches, the patient is apathetic, and the spleen is gener- 
ally palpable and sometimes tender. The liver may be slightly enlarged, 
and the gall-bladder tender if cholecystitis be present. The abdomen is 
generally somewhat tumid, but marked distension is uncommon. Diarrhoea 
may occur at the onset, but constipation is more common. Sweating is 
often a more pronounced feature than in t 3 ^hoid. Rose spots are present 
in unusual profusion in some cases. They usually appear towards the end 
of the first week. In size, too, they often appear larger than those seen in 
ordinary typhoid infection, and the rash may continue to come out after the 
temperature has fallen. Pulmonary complications are mild, but bronchitis 
and broncho-pneumonia may occur. In the more severe cases, the heart 
may show signs of dilatation. It is exceptional for the patient to pass into the 
“ typhoid state.” The fever has a shorter duration and shows greater varia- 
tions than in typhoid. Within a fortnight, sometimes sooner, it has generally 
fallen by rapid lysis to normal. The slow pulse and low blood pressure of 
typhoid are also seen in the paratyphoid variety. Relapse is said to be just 
as frequent. 

Complications. — Intestinal heemorrhage is much less common and leas 
severe than in true typhoid. Perforation is rare. Thrombosis of the femoral 
or saphenous veins or their radicles is not uncommon, and broncho-pneumonia 
or pleural effusions may occur. Cholecystitis and catarrhal jaundice may 
})e due to paratyphoid organisms, as also bacilluria, cystitis, pyelitis and 
even pyelonephritis. Orchitis is an occasional complication, and is believed 
to spread from the urinary tract. Other complications, which have mostly 
lieen observed in army practice, are laryngeal ulceration, parotitis, periostitis, 
sometimes suppurative, peritonitis without perforation of the bowel, and 
pyl^hlebitis, attributed tejesions of the appendix. 

Diagnosis. — For the dinerentiationof paratyphoid from typhoid infections 
and of the varieties of paratyphoid from each other, recourse must be had 
to bacteriological methods, ^.e. to blood culture, agglutinative reactions and 
cultures from the stools and from the urine. Of these methods, blood culture 
in the early stages is the most satisfactory. If agglutination occur in high 
dilutions with one of the paratyphoid organisms and little or not at all with 
the others and the organism of typhoid, the nature of the infection is evident ; 
but in other cases the examination has to be repeated at short intervals 
and the results compared. A rising agglutination for one organism indicates 
it as the causal agent. Some infections with paratyphoid C fail to produce 
agglutinins in the patient’s serum. 
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Prognosis. — The prognosis in paratyphoid infections is better than in 
those due to the 5. typhosus^ the proportion of severe infections being much 
smaller, and the mortality much lower. The causes of death are chiefly 
heemorrhage, perforation, lung inflammations and toxaemia. 

As regards differential diagnosis, prophylaxis and treatment, what has 
already been said with regard to typhoid applies. 

Charles R. Box, 


DIPHTHERIA 

Definitions, — A disease caused by the Klel)s-Loefller bacillus [Ooryne- 
haclerium diphtheriw), characterised by a membranous exudate at the site of 
infection and distinctive sequels of toxaemic origin, the chief being circulatory 
failure, paralysis, and albuminuria. 

.Etiology. — Diphtheria is commonest in temperate climes. Human 
carriers are the cause of its endemic prevalence ; local conditions being 
merely contributory. In its seasonal prevalence diphtheria resembles typhoid 
and scarlet fever, the maximum incidence falling in the autumn and late 
winter months. An epidemic tendency is noticeable in years of deficient 
rainfall. Formerly a disease of rural districts, diphtheria is now endemic in 
cities and shows a tendency to local epidemic outbursts. Its heaviest incid- 
ence is' on children between the ages of 2 and 5 years. New-born infants are 
rarely attacked. Many cases occur in adults, and rather more females than 
males are affected. 

Catarrhal conditions of the throat predispose to the infection ; con- 
valescents from measles and scarlet fever, and in less degree those recovering 
from whooping-cough and influenza, are liable to contract the disease, which 
in the case of recent measles or scarlet fever may assume a particularly 
severe form. A progressive increase in infectivity and severity is often 
noticed during epidemics. The immunity afforded by diphtheria is short- 
lived ; relapses are rare. Second attacks may occur. 

The disease is highly contagious, and infection is by direct or indirect 
contact. It is seldom air-borne even over a short distance. The organisms 
reside in the secretions from the nose and throat, in detached shreds of false 
membrane, and at times in discharges from the ears, the vulva, infected 
wounds or skin lesions. 

Direct infection may result from kissing, or the reception of droplets of 
fluid ejected by speaking, coughing or sneezing. Indirect infection may be 
caused by eating or drinking utensils, handkerchiefs, towels, throat spatulas, 
clinical thermometers, toy trumpets, slate pencils and the like. The 
diphtheria bacillus readily grows in milk and produces no suspicious changes ; 
milk thus may serve as a vehicle for spread of the disease. There is no 
evidence that it is conveyed by drinking water. The diphtheria of birds, 
cats and most other animals has not proved communicable to man and is 
due to a different organism, but virulent diphtheria baoilM have been found 
in nasal discharges and open sores of horses. 

Diphtheria bacilli retain their virulence for long periods if protected 
from sunlight and from currents of air ; hence the possiMUty of transmission 
by fomites. Sterilisation by boiling water or in the steam chamber is quite 
effectual. 
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Carriers . — Convalescents may harbour virulent bacilli in their throats, 
as also may others who have been in contact with the infection. Most are 
free from bacilli 4 or 8 weeks after the commencement of the disease, but in 
some the carrier state becomes chronic. The dangerous chronic carrier is 
usually an immune person, as shown by a negative Schick reaction. The 
presence ol' bacilli in the throat secretions of carriers is apt to be intermittent. 
All carriers are not equally effective distributors of the disease ; intimate 
contact and addiction to such habits as kissing, sneezing, spitting and pencil- 
sucking are important in this respect. The nasal carrier is believed to be an 
especial source of danger. Among school children 80 per cent, of the carriers 
are between 5 and 8 years of age, and male carriers are two or three times 
more common than female. Throat and nose operations on I'.arriers may be 
followed by clinical diphtheria. In the search for carriers, pallor, unhealthy 
tonsils, and nasal discharge are important indications, as also a history of 
recent sore throat. Skin carriers are the subjects of eczematous or impetigin- 
ous lesions or whitlows. The discovery of bacilli which morphologicaUy 
resemble diphtheria bacilli does not necessarily prove they are virulent. 
Bacilli recovered from the throat are rarely harmless, but those recovered 
from the anterior nares, from discharging ears and from the skin often prove 
to be non-virulent when tested on guinea-pigs. 

The Klebs-Loelfler bacillus is a non-motile, Grram-positive, non-sporing 
organism which grows as a diplo-bacillus and shows a great tendency to 
V>ecome segmented or clubbed. The bacilli are slender rods, straight or 
slightly curved, and of varying length and thickness. In films they often 
show a characteristic grouping which recalls the letters of the Chinese 
alphabet. Both long and short forms occur, the length varying from 2 to 
6 fi. The segmented appearance of the protoplasm is relied upon for morpho- 
logical identification. A rapid diagnosis may be made from smears prepared 
direct from the throat, but it should be confirmed by examination of a film 
made from a young (6 to 18 hours) culture on blood serum or Loeffler’s 
medium. Diphtheria bacilli ferment glucose with formation of acid, but 
fail to ferment saccharose. The true bacilli have been divided into gravis^ 
inter'tnediate and miiis varieties, according to their virulence. Differences 
in growth on a special blood-tellurite medium, coupled with starch-fermenting 
power in the gravis type and a haemolytic tendency in the rmitis variety, are 
the chief distinctive features. 

Pseudo-diphtheria bacilli, which, although identical in appearance, with 
diphtheria bacilli, are non-virulent, are frequently found in the nose and ear, 
more rarely in the throat. Another non-virulent organism of the same group 
is Hofmann’s. This appears in smears as a diplo-bacillus, the elements of 
which are short, squat and wedge-shaped with apposed bases. It stains 
uniformly throughout, and is shorter than even the shortest varieties of the 
diphtheria bacillus. These distinctions apply only to young cultures. 
Hofmann’s bacillus does not produce acid in glucose, or in saccharose media, 
and is thus further distinguished. The xerosis bacillus, obtained from the 
conjunctiva, also resembles the true diphtheria bacillus, but it produces acid 
both in glucose and in saccharose media. 

The crucial test of the identity of the diphtheria organism is the pre- 
vention of the local or general action of an injected broth culture by the 
previous injection of diphtheria antitoxin into the test animal. 

4 
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In the throat, diphtheria bacilli are often associated with streptococci, 
staphylococci, or the fusiform bacilli and spirilla described by Vincent. Of 
these, streptococci are most important, as cases of septicsemia have been 
found due to them. Diphtheria bacilli themselves rarely become dissemi- 
nated in the blood stream or internal organs. 

Pathology. — The constitutional disturbance caused by diphtheria is 
toxasmic, toxins but not bacilli being absorbed from the primary lesion, 
probably by the lymphatics. The extent, thickness, persistence and situation 
of the membrane determine the degree of toxaemia produced. In the forma- 
tion of membrane, epithelial necrosis first occurs and is followed by in- 
flammatory effusion from the subjacent tissues. This gives rise to the 
membrane in which stratified fibrin entangles epithelial cells, blood-cells 
and leucocytes. Nearly the whole of the process occurs outside the basement 
membrane. Bacilli are found in the false membrane and necrotic material, 
but not in the healthy tissues beneath. Recently formed membrane is firm in 
texture and has a glistening or somewhat gelatinous appearance. The tonsils 
are the common sites of the first membrane formation, but the faucial pillars, 
the soft palate, the pharynx, the epiglottis and the larynx may be implicated. 
Extension from the larynx along the trachea and main bronchi is not un- 
common, but coherent membrane is rarely found in the bronchioles. Diph- 
theritic membrane is much more firmly adherent to the mucous membrane 
of the fauces than to the epiglottis, the larynx and lower air passages. Its 
appearance in the cavity of the mouth, on the tongue or lips is rare, and even 
more rare is its occurrence in the casophagus, stomach or small intestine. The 
conjunctiva and occasionally the vulva, or a cutaneous abrasion or a surgical 
wound may become infected. In this connection it must be remarked that 
streptococci, pneumococci, and the virus of glandular fever can on occasion 
produce false membrane. 

Apart from the membrane the morbid appearances in diphtheria are 
not distinctive. The condition, however, of the heart muscle is of peculiar 
interest. Even in cases in which the myocardium appears healthy to the 
naked eye, special staining will show extensive infiltration of the muscle 
fibres with minute granules of mobilised fat. In advanced cases, patches of 
myocardial degeneration and perivascular aggregations of leucoc^es become 
apparent. The cavities of the heart may be dilated, the muscle fiaccid and 
friable, and intracardiac thrombi, some obviously ante-mortem, may be found 
in the recesses of the auricles and ventricles, particularly on the right side. 

The stomach may be acutely inflamed, with mucosal haemorrhages and 
erosions. 

The lesion in the kidneys is a degeneration of the epithelium of the tubules, 
but glomerular involvement may also be present. 

Broncho-pneumonia is not uncommon in extensive faucial and in 
larpigeal infections, it is usually due to secondary invaders. Emphysema or 
pulmonary collapse may occur where respiratory obstruction is severe, and 
massive collapse of the lung may result from paralysis of the respiratory 
muscles. 

In the nervous system, the essential lesion is a parenchymatous degenera- 
tion of the peripheral nerves which is patchy in its distribution. Chromatolytic 
changes are found in the vagal nuclei and in the anterior cornual cells of the 
cord. The cerebro-spinal fluid is normal. 
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The lymphoid tissues of the body often show a reaction, Payer’s patches 
being swollen and the spleen slightly enlarged. The liver, too, may be swollen 
from venous stasis and show slight toxic degeneration of its cells. 

Petechial haemorrhages in the skin, serous membranes, heart wall, and 
diaphragm are characteristic of haemorrhagic diphtheria. Extensive effusions 
of blood sometimes occur. 

Symptoms. — The incubation period may not exceed 24 hours, more 
commonly it is 3 or 4 days, but a carrier may harbour virulent bacilli for 
a considerable time before showing signs of infection. The fauces are most 
often the site of the disease, next in frequency come the naso-pharynx, the 
nasal passages, the larynx and trachea. Infection of the genital mucous 
membrane and of wounds is exceptional and of the intact skin rare. 

Favcial diphtheria may occur in any degree of severity, from a mild 
catarrhal indammation, the identity of which is only established by bacterio- 
logical examination, to a widespread infection in which membrane invades 
not only the whole throat but also the naso-pharynx, nose, larynx, and, 
rarely, the mouth, either simultaneously or in succession. 

Invasion may be characterised by malais, headache, anorexia and sore- 
ness of the throat. Vomiting occurs occasionally and sometimes shivering ; 
rigor is rare. In children, the onset is particularly insidious, discovery of 
membrane often being the first intimation of the disease. The exudate in 
mild cases is often limited to a patch on one or both tonsils, sometimes on 
the uvula or pillar of the fauces, sometimes on the soft palate. More rarely 
the posterior pharyngeal wall is first attacked. Special characteristics 
of the membrane are its elevation above the general surface, its well-defined 
edge, its glistening or pearl-grey colour, and its tendency to rapid spread. 
At first it is separable without bleeding, but later free oozing of blood occurs 
when it is forcibly detached. Multiple patches on the tonsils may, in the early 
stage, simulate follicular tonsillitis, but the patches tend to spread and fuse ; 
limitation to one tonsil should always arouse suspicion. 

Pyrexia is moderate or absent in mild infections, enlargement of the 
submandibular glands is slight, and early albuminuria so characteristic of 
grave attacks may be wanting. 

When faucial diphtheria is severe it constitutes a very serious form of the 
disease with a high mortality. The grave form is more common in children 
than ill adults and may develop very rapidly. The membrane is thick, 
tough, and adherent, sometimes much discoloured. It covers the swollen 
fauces and may extent widely over both aspects of the soft palate and on the 
pharyngeal wall. Nasal discharge points to implication of the naso-pharynx 
and nose. Rarely extension occurs along the hard palate and into the sulci 
at the sides of the tongue. Secondary invasion of the epiglottis and larynx 
is not uncommon. The cervical glands become swollen and tender, and 
periadenitis may extent and involve the neck in a collar of cellulitis (bull 
neck). The subcutaneous tissues may undergo widespread necrosis and 
the skin become thinned and much discoloured. A brownish or bloody 
nasal discharge excoriates the nostrils and the upper lip. Nasal respiration 
is obstructed and deglutition difficult. The breath has a sickening odour, 
and the face is puffy or becomes ashem in colour. The skin is dry and the 
extremities are cold. A slight general cutaneous oedema may make its 
appearance. The patient is restless and sleepless but apathetic. Bleeding 
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is easily induced by interference with the edges of the membrane, and epistaxis 
may occur. Fever is not proportionate to the gravity of the disease ; in 
the worst cases the temperature is subnormal. Albuminuria is usually 
profuse and the quantity of urine secreted may be very small, but ursemic 
symptoms are rare. A steady and progressive circulatory failure, character- 
ised by a falling blood pressure and feebleness of the heart’s sounds, is an 
ominous feature. The pulse may become soft, irregular or quite imper- 
ceptible. Respiration is rapid and shallow. Vomiting often sets in before 
the end. Broncho-pneumonia can rarely be recognised by physical signs, 
but is often present. Death may occur within a week of the onset ; some- 
times, however, under the influence of antitoxin the membrane clears and 
the faucial swelling subsides, but acute circulatory failure may still be 
imminent, death often occurring during the latter half of the second week. 
In those who escape, widespread paralysis is a common sequel. 

Laryn/cjeal Infection of the larynx may be primary, but is 

usually a sequel of faucial infection. Essentially occurring in childhood, its 
frequency increases up to the fourth year of life, after which it progressively 
declines. The presence of membrane, even in the smallest amount, on the 
tonsils or fauces will afford a positive indication of the nature of the laryngitis. 
Failing this a diagnosis is made by swabbing, not the tonsils, but the pharynx 
or larynx ; but treatment must not be delayed pending the result. Hoarse- 
ness and croupy cough are early symptoms, soon followed by paroxysms of 
inspiratory dyspnoea due to laryngeal spasm, with characteristic stridor and 
recession of the chest wall. During the paroxysms the patient is agitated, 
sweating and perhaps cyanosed. The cough is loud and croiipy. With re- 
laxation of the spasm dyspnoea may cease and the child fall asleep from 
exhaustion. At first the paroxysms are mainly nocturnal, later they become 
more frequent and more prolonged, until finally obstruction is continuous and 
mechanical. Extraordinary recession of the sternum and lower ribs may then 
accompany the efforts to respire. The body assumes a leaden hue and death 
occurs from slow asphyxia. In rare instances the paroxysms of dyspnoea and 
cough culminate in the expulsion of membranous casts of the larynx, trachea 
or larger bronchi. The absence of toxsemic symptoms when membrane is 
limited to the larynx and lower air passages is very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants 
its duration may be less than 24 hours. In favourable cases the condition 
subsides under prompt treatment. Should obstruction ])er8ist after trache- 
otomy or intubation, the presence of membrane in the trachea or larger air 
passages should be suspected ; when, however, the bronchioles arc blocked, 
the character of the dyspnoea is quiet rather than violent. Laryngeal diph- 
theria in a mild chronic form is a rarity. 

I^asal diphtheria . — A miico-purulent or blood-stained nasal discharge may 
be the only evidence of diphtheria in infants and fever convalescents. Infec- 
tion may be naso-pharyngeal or purely nasal. The former is grave, as 
toxeemic symptoms may be pronounced, whilst localised nasal infection is 
more often benign. In such cases a small patch of membrane may, perhaps, 
be found on the septum. Possible implication of the nasal accessory sinuses 
should be remembered. As already mentioned, bacilli from the nose may 
prove to be non- virulent. Foreign bodies in the nose have been found associ- 
ated with persistent nasal diphtheria. 
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Conjunctival diphtheria is usually the result of direct inoculation^ but 
may extend from the nose. It may simulate a mild, simple conjunctivitis, 
or membrane may form on the inner aspect of the lids. There is a grave 
form with extreme inflammatory inflltration of the conjunctiva which may 
lead to sloughing of the cornea and destruction of the eye. 

Vtdval, vaginal and preputial diphtheria. — Vulval infection may be 
secondary to diphtheria of the fauces, infection being conveyed by the 
Angers, or it may be primary. Sometimes it m seen in puerperal women. 
It is of insidious onset, and the membrane looks hke a slough on the inner 
surface of one or both labia. The inguinal glands are enlarged, and confusion 
with erysipelas, chancre or gonorrhoea is possible. Severe toxaemia may 
ensue. The vagina may be infected with the vulva. Preputial diphtheria 
may follow ritual circumcision. Infection of the puerperal uterus and of the 
male urethra is rare. Infection of the umbilicus may occur in the new-born. 

Diphtherilic infection of wounds is not common, and membrane formation 
is not invariable. The wound may merely be dry and grey and the adjacent 
glands swollen. Bacteriological conflrmation is necessary. Paralysis may be 
local in distribution. 

Cutaneous diphtheria. — Slight infection of the macerated skin at the 
margins of the nostrils and mouth is frequent and diphtheritic whitlow is 
not rare, the Anger possibly being infected by sucking. Sometimes the raw 
surfaces left by eczema, herpes, or impetigo, become secondarily infected, 
and membrane may form, but skin diphtheria may occur without this dis- 
tinctive sign. Gangrenous varicella and extensive gangrene allied to noma 
has also been attributed to the action of the diphtheria bacillus. Before skin 
cases are accepted as genuine, rigorous bacteriological proof is essential. 

Septic diphtheria. — The ordinary grave case of diphtheria may be looked 
upon as tox8Bmic or malignant. The septic t 3 rpe of case is characterised by 
pulpy discoloured membrane and great inflammatory oedema at the site of 
infection, accompanied, it may be, by ulceration, cellulitis, or even gangrene. 
The adjacent lymph glands are much swollen, periadenitis is marked and 
suppuration may ensue. Erythematous or measly rashes may appear on 
the extremities. Constitutional symptoms are severe and the prognosis 
grave, chiefly, it is alleged, because diphtheria antitoxin has no influence on 
the septic element, which may be a haemolytic streptococcus. 

Hcomorrhagic diphtheria. — Haemorrhagic symptoms supervening during 
tlie acute stage indicate an infection of a severe type. Blood may ooze 
from the edges of the membrane, and epistaxis occur. This in itself is not 
neijessarily serious, but the tendency to bleed may be more widespread, bruises 
a ppearing on the body and bleeding occurring around and along the track of 
the antitoxin needle. The conjunctivas may become suffused with blood, 
and hmmorrhage may occur from the stomach or bowel. Haematuria is 
rare. Small cutaneous petechias are by themselves of most sinister omen. 
They are insigniflcant in appearance and easily escape detection on account 
of their smallness and tendency to occur on the neck and trunk where clothing 
conceals them. 

Blood chcDiges. — A polynuclear leucocytosis is common and reaches its 
acme at the height of the disease. Sometimes the red cells are in excess of 
normal and the speciAc gravity of the blood increased, indicating an oligsemia. 
Leucocytosis may be absent in very mild and also in very grave infections. 
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The presence of myelocytes is also characteristic, and their appearance in 
large numbers indicates a severe toxaemia and a bad prognosis. 

Complications. — The chief are circulatory failure, paralysis, albuminuna 
and pulmonary inflammationB. Kelapse sometimes occurs. 

Acute circulaiory failure is a justly dreaded occurrence. Apart from 
asphyxia and from respiratory paralysis it is responsible for all the deaths. 
In diphtheria, excluding the mildest cases and those in which respiratory 
obstruction exerts its modifying influence, there is from the first a progressive 
fall of blood pressure, the systolic readings being affected earlier than the 
diastolic. Recovery is very rare when the systolic reading falls below 65 mm. 
The fall in pressure is said to be accompanied by a fall in volume and 
increased concentration of the blood. Vascular relaxation is believed to 
account for the early fall in pressure, the effect of myocardial weakness 
appearing later. The condition culminates in attacks of acute circulatory 
failure. Where systematic pressure readings have not been taken, minor 
irregularities and intermissions of the heart’s action often afford the first 
warning. True respiratory or sinus arrhythmia, which is so common in child- 
hood and often is exaggerated in diphtheria, should not be confounded with 
the condition now under consideration. Tachycardia and bradycardia are 
both disquieting signs. The heart sounds become modified, the first becoming 
short and soft and the second somewhat accentuated. Reduplication and 
gallop-rhythm may 0 (jcur. Vomiting without obvious cause is always a 
danger signal. The characteristics of the acute attack are great irregularity 
and feebleness of the pulse, prsecordial or epigastric pain, restlessness, rapid 
shallow respiration, slight cyanosis and a sub-normal temperature. The 
mind remains clear. Dilatation of the heart and increase in the size of the 
liver may be evident. Actual dropsy is rare, but sometimes slight oedema 
of the face, chest and feet appears. Albuminuria may supervene or, if already 
present, be much increased ; partial suppression of urine occurs. Death 
often results with great suddenness, and should the first attack be survived, 
which is unlikely, a second or even a third may prove fatal. Rarely recovery 
ensues. 

Death from circulatory failure is an early sequel of severe faucial infec- 
tions, occurring at the end of the first or in the course of the second week. 
Cardiac failure occurring at a later stage of the disease is often associated 
with severe paralytic phenomena, and in some cases, at all events, is believed 
to be of nervous rather than myogenic origin. Extra systoles, heart-block 
and auricular fibrillation have at times been demonstrated. The absence of 
residual valvular or myocardial lesions after diphtheria is remarkable. 

Diphtheritic paralysis occurs in from 15 to 20 per cent, of cases. It is 
more often localised than general, and rarely complete in degree. Children 
suffer more frequently and more severely than adults. As a general rule the 
extent and severity of the palsy are proportional to the amount of membrane 
which was present. Exceptionally, paralysis of diphtheritic type occurs in 
the absence of recognised infection. The usual time ol onset is the end of 
the third or beginning of the fourth week of the disease, but in grave infec- 
tions it may even set in before the fauces are clear of membrane. Widespread 
paralysis rarely declares itself before the end of the fourth week, and paralysis 
of the ataxic type, which is rare, often does not appear until the second or 
even third month. For a detailed description see pages 1781-1783. 
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The limited form of diphtheritic paralysis is transitory, its duration being 
measured by days or weeks, but the more widespread paralysis may last for 
months or the best part of a year before recovery is complete. 

Hemiplegia sometimes occurs in diphtheria and is due to occlusion of 
the middle cerebral artery, usually by an embolus. In most cases this 
paralysis is more or less permanent. Much more rarely an embolus from the 
heart lodges in a main artery of a limb, producing gangrene. 

Albuminuria is of common occurrence, but in mild or doubtful oases its 
absence is not sufficient to negative the diagnosis. It is most likely to be 
found about the tenth day, but appears earlier and in greater quantity in 
grave cases. In those who recover, its presence is transitory and no grave 
damage to the kidneys results. At times casts and a little blood may be 
found in the urine, particularly in toxic or asphyxial cases. Acute 
circulatory failure greatly increases the albuminuria and may lead to actual 
suppression of urine. Acetone often appears in the urine during severe 
attacks. 

Pulmonary Complications , — Bronchitis and broncho-pneumonia may 
accompany severe faucial diphtheria, but are more common when the larynx 
is implicated. The cause is more often a secondary infection than the diph- 
theria bacillus. Febrile disturbance, great dyspnoea, cough, and lividity 
are the signs which should suggest implication of the lung. Auscultatory 
signs are often equivocal, owing to laryngeal obstruction or the presence of a 
tracheotomy tube. Massive collapse of the lungs may occur in paralytic 
patients and is often mistaken for acute circulatory failure, pneumonic 
consolidation or pleural effusion. Some degree of acute emphysema is usually 
present when the larynx is obstructed, and surgical emphysema of the 
mediastinal and subcutaneous tissues may follow a difficult tracheotomy. 
As sequels of diphtheria, lobar pneumonia, pleural effusion and empyema are 
rare. 

Otitis tnedia is exceptional and seldom serious. In this respect it stands 
in sharp contrast to the otitis of scarlet fever. Diphtheria bacilli recovered 
from the discharge are often non-virulent (perhaps in 50 per cent, of the 
cases). Diphtheritic membrane is sometimes formed in the auditory meatus. 

Relapse of diphtheria is rare. It occurs in little over 1 per cent, of the 
cases and usually is mild, the membrane being limited to the tonsils and 
rarely spreading to other parts. 

Diagnosis. — Every inflamed throat, or nasal discharge, particularly in a 
child, should be regarded with suspicion, and clinical diagnosis supplemented 
by bacteriological examination before antiseptics are applied. Definite 
membrane on one or both tonsils or adjacent parts of the throat is character- 
istic of diphtheria. Tonsillar inflammation, if accompanied by hoarseness 
or rhinorrhoea or albuminuria, is highly suggestive. Some diphtheritic 
throats are very oedematous and painful, but as a rule pallor of the mucous 
membrane and absence of pronounced fever and pain are striking features 
of the disease. 

The differential diagnosis between scarlet fever and diphtheria is dis- 
cussed on p. 73. Simple tonsillitis is usually bilateral, and the exudate, 
which is soft and crumbling rather than membranous, is follicular and limited 
to the surface of the tonsils. Pyrexia and constitutional disturbance are 
more pronounced than in diphtheria, and the tongue is heavily coated, 
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PeritoDBillaT abscess is more characteristic of simple tonsillitis and the 
secondary tonsillitis of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greyish film of exudate on one or both 
tonsils, and even invade the adjacent parts of the faucial pillars and the 
soft palate, but the process is rather a shallow necrosis than a true membrane 
formation. Ulceration may be evident at the centre of the deposit ; some- 
times it is widespread and destructive. The mucous membrane of the 
gums and cheeks may also be attacked. The breath has a peculiar and 
offensive odour, but diagnosis should never be based on this alone. The 
large fusiform bacilli and spirilla described by Vincent can be demonstrated. 

Double infections with diphtheria and Vincent’s organisms are not at all 
rare. Thrush, which produces an exudate like milk curd, is recognised by 
detection of the characteristic mycelium. Tt is a disease of infants and 
greatly enfeebled adults. 

Membranous angina may occur in glandular fever, leukaemia, or agranulo- 
cytosis. For the differentiation of these, blood-counts as well as throat 
swabbings are necessary. 

Syphilis ,' — Both in adults with the acquired and children with the inherited 
disease the inflamed throat of secondary syphilis is a cause of confusion. 
The throat is painful and full of mucous secretion. Filmy patches appear 
on the tonsils and pillars of the fauces. The tonsillar glands are swoUen and 
there is little or no fever. The rapidity with which ulceration and perfora- 
tion of the palate occur in some cases is striking. The diagnosis is made 
from the history, the presence of other signs of syphilis, failure to find 
diphtheria bacilli, a positive Wassermann reaction and prompt response to 
vigorous anti-syphilitic treatment. 

Other conditions which simulate faucial diphtheria are erysipelatous in- 
flammation, herpes of the soft palate and lesions due to steam, boiling fluids, 
caustics or tonsillectomy. 

Laryngeal diphtheria . — Croupy cough, hoarseness, and stridor in a child 
will always suggest diphtheritic infection. Examination may show membrane 
on the fauces. By forcible depression of the base of the tongue with a spatula, 
the epiglottis may often be seen and membrane possibly recognised on its 
edge or surface. Barely fragments of membrane are ejected on coughing, or 
there may be a history of contact with the disease. All doubtful cases should 
be treated freely with antitoxin, pending confirmation by examination of a 
swab taken from the pharynx as near the glottic aperture as possible. 

Other forms of laryngitis have to be differentiated. They are (1) the 
la^i^itis^ of early measles, distinguished by history, catarrhal symptoms, 
and Koplik s spots. (2) Simple catarrhal laryngitis ; in this bacteriological 
examination is most essential. The voice may be hoarse, and the cough 
croupy ; noctonal spasms of dyspnma may occur. Enlarged tonsils and 
adenoids are often present, and sometimes the history of previous attacks is 
obtained. (3) The glottic spasm of laryngismus stridulus is also definitely 
paroxysmal, but although the child crows the voice is not hoarse nor is 
the stndor persistent. Rickets, tetany and convulsionc are the accompani- 
ments m many oases. ^ 

Retro-pha^ngeal abscess, when low down, produces considerable laryn- 
geal obstruction. Ziigital exainiuatiou of the back of the pharynx reveals 
its presence ; sometimes the bulging may be seen on inspecting the fauces. 
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Rare pausejj qf laryngeal obst/ructioq are cpngpi^^®-^ Ptyidor, 

congenital syphilis, cedema of the glottis in renal ^sease, or resi^ipg 
inhalation of steam or othqr irritants, foreign bpdips in larynx, and 
papillomatous growths. These forms of obstruction are dififsrqntiatpd froni 
diphtheria by the history, by careful inspection of the fauces, followed hy 
digital examination, by general examination of the patient and by thj^ 
negative results of bacteriological examination. In adplts the laryngoscope 
will give useful information. Direct laryngoscopy is of great vs^lue. 

Prognp^s. — The important indications yielded by determination of thp 
extent and position of the membrane have already been mentioned ; the 
more extensive and more persistent this is, the greater is the risk of severe 
toxfemia. Cases where the membrane is limited to one, or to parts of both 
tonsils are likely to be mild ; when both tonsils are completely covered the 
attack is more grave, but recovery is still probable ; when the fancps and 
nasQ-pharynx arc extensively involved, the outlook is very serious. The 
great mortality of laryngeal diphtheria is .dne to asphyxia and broncho- 
pneumonia, absorption of toxin from this region being small. Diphtheria 
limited to the nose and not involving the naso-pharynx has a low mprtality. 

Enlargement of the cervical glands is more or less proportional to the 
extent of the lesion in the fauces and naso-pharynx, and has the same 
prognostic importance. The efficiency of antitoxin treatment and the day 
of its first administration liave a most important influence. The m,ortali|by 
is almost negligible when antitoxin is administered on the first day of the 
disease, but it increases progressively to 18 or 20 per cent, if adminisibration 
is delayed to the fifth or subsequent days. 

Age also has a great effect, the disease being very fatal to chil(b:en ip ftp 
first year of life, and much more serious in children uudcf b than in th,ose 
over that age. Septic attacks with much pallor, copious nasal discharge, 
considerable glandular enlargement and profuse albuminuria have a very 
bad prognosis. 

Hijemorrhagic symptoms, other than slight bleeding from the edge of th,e 
membrane and possibly epistaxis, are grave ; particularly so, nunute cutane- 
ous petechiee. Cases such as these hardly ever survive. Repeated vomitipg 
after the initial stage, and signs of acute circulatory failure are most ominous. 
The chief danger of paralysis, when this ensues early, is its association with 
acute circulatpry failure, but paralysis of the bulbar type is in itself .very 
fatal. Failure of the muscles of respiration and liability to broncho-puep- 
monia and pulmonary collapse constitute the chief daggers of generalised 
paralysis. If the patient survives, paralysis terminates in complete recovery, 
but hemiplegia, which is of vascular origin, .may be permanent. 

Treatmeint. — Prophy lactic. — Convalescents should be isole^ted for nqt 
less than 4 weeks from the commencement of the disease, or qiitil thiree 
negative bacteriological examinations at intervals of a week ha^ve been 
obtained. The presence of inflammatory conditions or discharges from .the 
throat, nose, eyes or ears is an indication for further deteutioii. Sikin eruptions 
and whitlows should be carefully treated. 

The period of quarantine advised is 12 days. This m^y be t^upplemented 
by bacteriological examinations. Children from an infected house shpuld 
not be allowed to attend school. Contacts in the ho^ne qr school qf^n 
become carriers, and should be bacteriolugically examined. rCiothing ^d 
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utensils which have been in contact with the sick should, of course, be 

disinfected. . . i. ut 

When diphtheria breaks out, contacts should be examined for unhealtny 
conditions of throat, nose, ears or skin, and bacteriological exanaination 
made in all instances, if possible. Opinion with regard to the desirability 
of prophylactic injections of antitoxin is not unanimous. The symptonis of 
diphtheria may be prevented in contacts by the injection of 500 Units of 
antitoxin, but this method fails if the subject is already incubating the 
disease, and only affords protection to others for some 3 or 4 weeks. It 
should be realised that antitoxin does not prevent infection, but only the 
toxic results of infection. It militates against active immunisation, and may 
produce a condition of hypersensitiveness to serum, which may have to be 
used subsequently. 

For these reasons, the best authorities are against prophylactic injections 
of antitoxin in contacts and in favour of repeated examinations for signs of 
development of the disease, when antitoxin can be administered at once. 
Meantime, immunisation of susceptible contacts (vide infra) can be initiated, 
since there appears to be no negative phase induced. 

In the Schick test we have a means of determining whether an individual 
is susceptible to diphtheria. If a local inflammatory induration from 1 to 
2 cm. in diameter follows the injection of a minute quantity of diphtheria 
toxin into the skin, susceptibility to the infection is indicated. One-fiftieth 
of the minimum lethal dose (M.L.D.) of toxin for a guinea-pig of 250 grammes 
weight, in 0*2 c.c. of normal saline is the standard dose. At the same time, 
but at another spot, an intradermic injection of heated, and therefore inactive, 
toxin is made, to discount a “ pseudo ” reaction due to the foreign protein 
in the solution of toxin. The absence of a reaction to the active toxin indicates 
the presence of more than one-thirtieth of a unit of antitoxin per c.c. in the 
blood, and is a sign of immunity. The injections are usually made into the 
skin of the forearms. The reaction takes 24 to 36 hours to develop, and 
another week to subside. Four types of reaction are possible : (1) Negative, 
(2) Positive, (3) Negative and Pseudo, and (4) Combined Positive and Pseudo. 
These must be discriminated with care. The best time for reading the test is 
36 hours after injection, and again at the end of a week when false reactions 
will have faded and late positive reactions will be detected. 

For immunisation, diphtheria toxin, guarded by antitoxin, was originally 
used. Later, toxin, converted to toxoid by incubation with formalin (ana- 
toxine), replaced this. Toxoid-antitoxin floccules, precipitated by interaction 
of toxoid and antitoxin produce little or no reaction and are effective. For 
the immunisation of children, alum-precipitated toxoid (A.P.T.) is now re- 
commended. Two doses (of 0*5 c.c.) are given intramuscularly, with an inter- 
val of 4 weeks between, the first dose acting both as an antigen and as a 
detector of sensitive individuals. For adults, who are more liable than 
children to reactions, toxoid-antitoxin floccules (T.A.F.) are preferable, three 
injections (I c.c., 1 c.c. and 1*5 c.c.) being administered, with inWvals 
between them of 3 or 4 weeks. Susceptibility to reaction may be detected 
by intradermal injection of 0*2 c.c. of diluted toxoid (Moloney test). The 
development of active immunity takes about 6 weeks. This immunity is 
protracted, but its exact duration cannot yet be specified. Most children 
under 6 years are susceptible and the ideal time for immunisation is in the 
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pxe-Bchool period, after the first year of life. When the proportion of 
vaccinated children in a community reaches 70 to 80 per cent, a great reduc- 
tion of incidence of diphtheria, perhaps to zero, may be expected. 

When dealing with outbreaks of diphtheria in wards or institutions, 
swabs should be taken from the throats and noses of the inmates, and Schick 
tests performed. The negative reactors are then isolated. They will pro- 
bably include a dangerous chronic carrier as proved by the virulence test. 
The positive reactors may be immunised with A.P.T. Virulent bacilli in the 
Schick positive group indicate precocious carriers or who will soon sicken 
with the disease. 

Chronic carriers are a great source of difficulty. The bacilli cannot be 
eradicated by local application to the throat or by the administration of 
antitoxin or vaccines. If the tonsils are unhealthy, they should be enucleated 
and adenoids removed ; this is often successful. Carriers should spend as 
much time in the fresh air and sunlight as possible. Before condemning a 
carrier to isolation, the virulence of the organisms should be tested. 

Curative. — The patient should be isolated and strict recumbency en- 
joined. Diphtheria antitoxin must be injected without delay, the result 
of bacteriological examination not being awaited in any case in which the 
diagnosis is reasonably certain. It is very important the patient should 
receive the first dose of serum not later than the third day of the disease ; 
the earlier it is given the better the result, but at whatever stage the presence 
of membrane indicates prompt dosage. The amount required depends, 
not on the age, but on the duration of the disease, the extent of the membrane 
and the degree of toxaemia. For mild cases on the first or second day 8000 
units are sufficient ; in more severe cases the dose should be 20,000 units. 
In severe faucial and naso-pharyngeal diphtheria and in infections of the 
larynx, 20,000 units should be the initial dose, repeated in 12 hours if the 
membrane still shows a disposition to extend, or the laryngeal symptoms 
are not relieved. Cases coming under observation after the third day of ill- 
ness require larger doses than those seen earlier. In very severe infections 
and those complicated by pulmonary lesions, enormous doses have been 
recommended ; The advocates of these larger doses claim a diminished 
mortality, a reduction of paralytic complications and a speedier convalescence. 

Antitoxin should never be given by mouth or rectum. Intramuscular 
injection is more effectual than subcutaneous, and should replace it. In 
severe, advanced, and haemorrhagic infections, the antitoxin should be 
given intravenously, undiluted and at blood heat. Injection should be very 
slow, through a fine needle. The patient is then wrapped in warm blankets, 
hot water bottles applied, and the foot of the bed raised, since rigor and 
collapse may follow. Fifty thousand or more units may be given in this way, 
followed by intravenous injection of 20 grammes of anhydrous dextrose 
in the form of a 50 per cent, solution in normal saline, supplemented by 
20,000 units of antitoxin intramuscularly into the buttock or outer side of the 
thigh. In cases which do not respond the injection is repeated after 12 hours. 
Strict aseptic precautions should always be observed. 

Antitoxin treatment may be followed by certain sequels due to horse 
serum. These are less frequent when concentrated antitoxin is used. They 
usually occur a week or more after injection and take the form of erythematous, 
morbilliform, or urticarial eruptions, appearing first in the vicinity of the 
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pimeture. Fever, vomiting, arthritic pains or slight joint effusions may 
accompany the rash. The tonsils may again become inflamed (angina redux) 
and albuminuria may occur. The rashes and other symptoms are transient 
but may recur. Aspirin often affords much relief, and the cutaneous irrita- 
tion may be allayed by weak carbolic lotions. On rare occasions rigor, 
dyspnoea and collapse follow the inje(;tion immediately, and death has been 
known to occur. These symptoms are anaphylactic in nature and may occur 
if the patient has been sensitised by injection of serum a few weeks pre- 
viously, or quite apart from this. Asthmatic^s are said to be particularly 
liable to them. When it is necessary to administer antitoxin in such circum- 
stances, a prelijninary injection of 5 ininiiiis should be given and the effect 
watched. If no symptoms occur within an hour the full injection may be 
employed, otherwise desensitisation is necessary. 

Absolute recumbency is essential in the treatment of diphtheria. For 
the mildest case a fortnight is not too long, in the average case at least a 
month, and for severe infections longer. When the patient is first allowed 
to sit bed the effect on the pulse should be carefully noted. No patient 
shoidd De allowed to sit up whose pulse is irregular or who has recently 
vomited. The detection of paralytic symptoms is also an indicatioji for 
rest. 

Local applications to the fauces and nose are of minor importance. In 
cases characterised by fetor the free chlorine lotion is of use. When douching 
is resisted it is better to omit it altogether. 

In laryngeal diphtheria prompt administration of antitoxin and the use 
of a steam tent will generally obviate the necessity of operative interference ; 
but tracheotomy, intubation or laryngeal aspiration should not be postponed, 
if restlessness, dyspncea and recession of the chest wall are present, or paroxys- 
mal dyspnoea has supervened. 

Intubation is suitable for the milder type of case, but constant skilled 
supervision is necessary, as the tube may be ejected. As a rule, tracheotomy 
is preferable, especially if the fauces and naso-pharynx are much involved. 
Tracheotomy as a sequel to intubation has a very high mortality on acicount 
of the class of case in which it becomes necessary. After tracheotomy or 
intubation the patient is usually placed in a steam tent and the arms secured 
by h^ht splints or other means. Cough on swallowing is obviated by using 
iliickened foods or by nasal feeding. A method of feeding with the head 
lying lower than the body is often successful in intubated patients. If all 
goes well an attempt should be made to dispense with the tracheotomy or 
intubation tube on the third day, sometimes even sooner. Patients must 
be watched constantly when the tube is first removed. In cases where 
useful secretion occurs, an alkaline spray is 


* 1 . failure is treated by removing all pillows, raising the foot of 

the bed on blocks and applying a binder to the abdomen. The most absolute 
rest and perfect qmetude are essential. A combination of /ttropine, strychnine 
and atonalme has the best reputation as a circulatory stimulant in these 

solution, 1 in I^, mm. 5). The solution is made up to 10 minima with 
sterile water and injected every 4 hours or more often if necessary. At the 
same time, as vomiting of<,en preidudes feeding by the mouth, a 5 pey eent. 
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Bolution of glucose in hot normal saline should be given by the bowel. Other 
circulatory stimulants and brandy are also advocated. When marked 
acetoneemia is present, 10 grains of sodium bicarbonate dissolved in 1 ounce 
of water should be given by mouth or rectum every 4 hours. 

Paralysis calls for careful nursing and feeding, with avoidance of mus- 
cular exertion, but patients with ^>alatine paralysis only may be allowed up 
after 10 days if the condition is stationary. Massage and electricity may 
be useful during convalescence, but should be avoided in the early stages. 
Hypodermic injection of strychnine is possibly of some use. The administra- 
tion of vitamin (aneurine hydrochloride ; thiamine hydrochloride, U.S.P.) 
is said to expedite recovery. The daily administration of antitoxin in doses 
of 1000 to 2000 units is advocated, but is of very doubtful utility. Exten- 
sive respiratory paralysis necessitates artificial respiration with a Drinker or 
Bragg-Pau! apparatus. Active collapse of the lung in diphtheria may be 
mistaken for acute circulatory failure if its special diagnostic signs are not 
borne in mind. 

During the acute stage of diphtheria and also when albuminuria is present, 
milk is the best food. Solids may be allowed quite early in convalescence. 
When swallowing provokes coughing, the milk should be thickened with 
isinglass or cornflour. When pharyngeal paralysis is present, the patient 
should be fed by rectum, or better, through a large soft oesophageal tube or 
by nasal catheter. 

The occurrence of anaphylaxis after injection of antitoxin is treated by 
injection of adrenaline, and by artificial respiration ; by some adrenaline is 
given before injection of serum, as a prophylactic, 

WHOOPING-COUGH 


Synonym.— Pertussis. 

Definition. — An acute specific disease of high infectivity. characterised 
by catarrh of the respiratory tract, combined with periodically recurring 
laryngeal spasms of distinctive type and other signs of nervous 
excitability. 

Etiology.— Whooping-cough is mainly a disease of temperate climates, 
being rarer and less severe in hot countries. Spring and autumn are the 
seasons of its maximum prevalence, and also of its greatest mortality, chiefly 
owing to respiratory complications ; but the disease may also occur in the 
warmer months, even in epidemic form. It is more prevalent in cities and 
industrial centres than in the population of rural districts. Persons of all 
ages, if unprotected by a previous attack, are susceptible to the infection ; 
a number of cases have been recorded in patients over 60 and a few in patients 
over 80 years of age, but whooping-cough is essentially a disease of childhood. 
Moreover, it shows a stronger tendency to attack children under 2 years than 
does any other specific disease, and the death-rate is highest for this group, 
especially in infants of the first year. Most attacks occur before the age of 
10 years. The foetus in utero has been known to contract the infection from 
its mother, and to show the characteristic symptoms soon after birth. More 
females than males are attacked. The frequency with which whooping- 
cough follows an attack of measles is noteworthy. 

Infectivity is greatest during the catarrhal and early paroxysmal stages ; 
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but its exact duration is a matter of dispute. On rare occasions convalescents 
are said to have acted as carriers of the disease. 

The infection is usually direct, being conveyed by the mucous droplets 
expelled by the cough. Since the bacillus can resist drying for several weeks 
the disease may also be conveyed by fomites, but this is uncommon. One 
attack almost invariably confers lifelong immunity. 

Bacteriology. — Of the various organisms which have been alleged to be 
the causal agents, the bacillus of Bordet and Gengou {Hwmophilus pertussis) 
has the strongest claims to acceptance. This is a minute, slender rod closely 
allied to the bacilli of the influenza group. It is Gram-negative, and only 
flourishes on artificial media which contain blood or serum. It grows best at 
blood heat. Cultures are most easily obtained from the small pellets of viscid 
mucus which are expectorated at the end of a paroxysm of coughing. The 
blood of convalescents agglutinates the bacilli. 

There are no post-mortem appearances which are distinctive, the changes 
found after death being due to complications. Of these, congestion of the 
air-passages and broncho-pneumonia are the most common, and are accom- 
panied by general acute vesicular emphysema. The tracheo-bronchial lymph 
glands are usually soft and swollen. 

The paroxysmal cough is attributed to hypersesthesia of the respiratory 
mucous membrane and to heightened excitability of the vagus nerve. 

Symptoms. — The incubation period is difficult to fix with accuracy, owing 
to the insidious nature of the onset and the delayed appearance of the char- 
acteristic whoop, but it is most probably 13 to 15 days. Extremes of 3 days 
and over 3 weeks have been claimed. During a typical attack three stages 
may be recognised — the catarrhal, the paroxysmal, and the convalescent. 

The catarrhal stage lasts from seven days to a fortnight — it is febrile, 
and in many ways resembles a somewhat severe respiratory catarrh ; 
but the cough is more troublesome and generally accompanied by some 
sonorous and sibilant rhonchi. Recognition of the disease at this stage 
is difficult unless the patient is known to have been exposed to the infection. 
Suggestive signs towards the end of the period are a tendency of the cough 
to assume a paroxysmal character, with greater severity at night, giving rise 
to suffusion of the face and occasionally culminating in vomiting. Bacterio- 
logical investigation by cough plate and the detection of lymphocytosis will 
assist early diagnosis. 

When the paroxysmal stage is reached the disease is unmistakable. 
Fever will usually have subsided ; but the cough occurs in paroxysmal 
bouts, often spontaneous, but frequently the result of external stimuli, 
such as excitement, draughts, the ingestion of food or examination of 
the throat. Several paroxysms may occur in quick succession with 
longer or shorter intervening periods of freedom. The victim knows 
when the cough is impending, and may attempt to suppress it. If lying in 
bed a child will sit up, if about he may run to his mother or nurse. A brief, 
deep inspiration is followed by a rapid succession of short coughs, with 
open mouth and protruded tongue, which are continued until the chest 
is almost emptied of air. The face becomes congested or livid, the super- 
ficial veins are engorged, and the eyes fill with tears. The eyel^lls 
protrude, the skin is bathed in sweat, and suffocation appears im- 
minent; but relief is suddenly afforded by relaxation of the laryngeal. 
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spasm and the occurrence of the whoop, a long-drawn crowing in- 
spiration, which refills the lungs with air. The paroxysm then recurs, and 
may be repeated several times, leaving the child perspiring and exhausted. 
The bout often terminates with the discharge from the air-passages of a pellet 
of viscid, transparent mucus. A quantity of thin sticky secretion, which is 
sometimes blood-stained, may also flow from the mouth and nose. During 
the fits of coughing, which often last for 2 or 3 minutes, the child may faint 
or become convulsed and insensible. The contents of the stomach are often 
ejected, and the urine may be voided ; in some instances incontinence of 
faeces occurs. Epistaxis is not uncommon in the more severe attacks. 
Subconjunctival haemorrhage may occur, and petechiae appear in the skin of 
the eyelids and other parts. Rarely the mombrana tympani is ruptured, and 
blood escapes from the car In infants asphyxia may occur and call for 
artificial respiration. 

In the early paroxysmal stage the cough is only occasional, but its 
frequency soon increases, and in a case of moderate severity from 15 to 20 
paroxysms occur in the 24 hours ; in some attacks, however, they are much 
more numerous. They are characteristically most frequent and most severe 
at night. 

Physical examination of the chest at this stage will still reveal signs of 
diffuse bronchitis ; but this is now accompanied by a greater or less degree of 
acute emphysema and a moderate degree of abdominal distension is not un- 
common. The forcible protrusion of the tongue over the lower incisor teeth 
often produces a shallow ulcer on the freenum lingua?. 

The duration of the paroxysmal stage is from 3 to 10 weeks, and after 
this convalescence begins. Whooping-cough is more prolonged in winter 
than in summer, and its duration is increased if complications ensue. After 
the whoop has ceased a fresh attack of respiratory catarrh may cause it to 
reappear ; but this should not properly be regarded as a relapse, and does not 
render the patient again infectious. 

The blood shows a leucocytosis even in the early catarrhal stage. Both 
polymorphonuclear cells and lymphocytes share in the increase ; but the 
lymphocytes arc increased out of proportion to the other cells ; a tj^ical 
count would be 15,000 to 25,(XX) white cells per c.c. with from 50 to 70 per 
cent, lymphocytes. Myelocytes may also make their appearance. The 
leucocytosis is said to be increased after each paroxysm of coughing, and the 
highest counts to be found during convulsions. The supervention of 
pneumonia increases the polymorphonuclear cells. 

Course. — Attacks vary in their severity and duration. Mild infections 
may run their whole course in a week or two, whilst severe ones may last 
several months. As mentioned above, the number of paroxysms in 24 hours 
is some measure of the severity. The danger of supervention of complications 
is broadly proportional to the severity of the attack. When whooping-cough 
occurs in the adult the whoop is much less conspicuous, and may be entirely 
absent, the disease being characterised by violent fits of coughing with a 
sense of impending suffocation. Cyanosis, vomiting, and even temporary 
attacks of unconsciousness may occur and subcutaneous ecchymoses appear. 
The legs may become oedematous and muscle rupture may ensue from the 
violence of the cough, which retains its paroxysmal character and nocturnal 
severity. In infants, too, the whoop may be very imperfectly developed. 
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Complications.— These belong mainly to the paroxysmal stage of the 
disease — they are partly mechanical and partly inflammatory in nature. 
The most serious are excessive vomiting, broncho-pneumonia and con* 
vulsions. 

When the paroxysms of coughing are frequent and severe, excessive 
vomiting may lead to great emaciation and exhaustion. Diarrhoea and ileo- 
colitis may also occur, mainly in younger children, and during the summer 
months. 

Pulmonary complications are frequent, and are more common during the 
winter. A mild general bronchitis with general, but temporary, acute 
emphysema is the rule, and is of but little moment. Capillary bronchitis 
or broncho-pneumonia, with pulmonary collapse, is much more serious. 
It usually occurs at the height of the paroxysmal stage, and is 
responsible for two-thirds of the deaths. Interstitial emphysema of the 
lung may result from rupture of an air cell during coughing, but is only likely 
to be recognised when it overflows into the root of the neck and the connective 
tissue of the chest wall. Bronchiolectasis is an occasional sequel of the 
disease. 

A single convulsion may prove of little importance, but convulsive states 
in the form of whoopi> 9 ig-cough eclampsia constitute a deadly complica- 
tion, which is seen chiefly in infants and young children. The convulsions 
occur after prolonged paroxysms of coughing or as a terminal event, but on 
occasions they may precede a paroxysm or occur in the intervals. Their 
cause is much disputed. It is tempting to associate them with the encephalitis 
of measles, mumps, small-pox, and other infectious diseases. Degenerative 
changes have been found in the nerve cells of the cornu aminonis and basal 
ganglia, and also in the Purkinje cells of the cerebellum. 

Coma or paralysis of varying duration and extent may follow convul- 
sions. Hemiplegia, aphasia, paralysis of ocular nerves, or defects of sight, 
hearing and intelligence sometimes supervene, and bulbar paralysis and 
polyneuritis have been recorded. Defect in vision is sometimes due to 
retinal haemorrhage or detachment. 

The strain of the recurrent paroxysms of coughing may induce dilatation 
of the right ventricle of the heart, subconjunctival haemorrhages, cutaneous 
l^techia?, epistaxis, bleeding from the mouth or ears, haemoptysis, and 
haemorrhage on the surface or less commonly in the substance of the 
brain. Other results are the appearances of hernite and prola2)sc of the 
rectum. 

True nei)hritis is rare, but albuminuria may appear. Glycosuria is 
occasionally seen. 

An unhealthy condition of the naso-pharynx may j)crsist after the 
cough has subsided, and no other disease except measles has such a bad 
reputation as whooping-cough as a forerunner of tuberculous mani- 
festations. 

Diagnosis.-- In the absenc-e of known exj)0sure to infe(;tio!i, diagnosis 
may be impossible until the whoop is heard ; but thi? significance of a 
paroxysmal cough, worse at night and terminating in vomiting, should not 
be overlooked. The disproportion between the violence of the cough and 
the accompanying physical signs in the chest is also noteworthy. When 
broncho-pneumonia docs supervene the whoop may cease. In infants the 
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cough may be paroxysmal ami asphyxiating, but the whoop not developed ; 
in such cases, as also in adults when the whoop is absent, the diagnosis may 
be cleared up by the occurrence of infection in contacts. 

Bacteriological diagnosis may be effected by receiving the invisible 
droplets ejected during a natural paroxysm of coughing on a modified Bordet- 
Gengou culture medium in a Petri dish, held 6 inches in front of the mouth. 
The medium consists of defibrinated blood-agar, human blood being used 
by preference. The growth should be recognisable in 48 to 72 hours as small 
glistening colonies of minute ovoid. Gram-negative rods or cocco-bacilli, 
frequently paired. More than one exposure may be necessary. A negative 
result does not necessarily exclude whooping-cough. The bacteriological 
method may also be applied to determine the cessation of infectivity, three 
negative results on successive days being accepted as satisfactory. 

The spa.sraodic congh of bronchial gland irritation and of adenoids is apt 
to be paroxysmal, but the whoop is wanting. The same observation applies 
to the obstinately recurrent coughs of influenza and bronchiolectasis. In 
children, laryngeal infiainmation of catarrhal or of syphilitic origin may induce 
paroxysms of cough and laryngeal spasms, but the tone of the cough at once 
indicates its laryngeal origin. Conversely, whooping-cough in its early 
stages, if accompanied by an unusual amount of laryngeal catarrh, may be 
confused with the laryngitis of measles or of di 2 )litheria. 

In the catarrhal stage the malaise, cough, pyrexia and slight fullness of 
the abdomen with perhaps some irregularity of the bowels, may arouse 
unfounded suspicions of early general tuberculosis. 

The leucocytosis of whooping-cough, which is considerable in the early 
stages, may prove of assistance in the early diagnosis of the disease, especially 
if combined with sputa teeming with slender Gram-negative organisms like 
influenza bacilli. The count should, of course, be compared with that normal 
for the child’s age. An authentic history of a previous attack puts whooping- 
cough for all practical })urposes out of court, second attacks being excessively 
rare. 

The presence of the sublingual ulcer is only to be expected after the 
incisors have appeared. Occasionally it is seen in other conditions of 
persistent cough. 

Prognosis. —Whooping-cough is a much more serious malady among 
the children of tbc poor, and in those suffering from malnutrition, rickets, 
tuberculosis, or a predisposition to chest troubles, than it is to healthy 
children in comfortable circumstances. A])art from this, age constitutes the 
most important prognostic factor. Infants and children under 3 years of 
age suffer a considerable mortality, which for the first 12 months of life is 
estimated at 25 per cent. The mortality decreases rapidly after the third 
year, and after 10 years of age is insignificant. Hence it is found that 
more than two-thirds of the deaths from whooping-cough occur during the 
first year of life, the younger the infant tlie worse being the outlook. Of 
complications, broncho-pneumonia causes most of the deaths, occurring 
chiefly in the winter months. In the summer, ileo-colitis comes into 
prominence. 

Convulsions, especially if repeated, are of grave omen. Death at times 
occurs suddenly from asphyxia due to sustained laryngeal spasm, or from 
heart failure or intracranial haemorrhage. When tuberculous lesiens are 
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present these may be stirred into activity by the infection, and especial care 
18 necessary. 

A cautious prognosis should be given with regard to paralytic sequels, 
since in a number of cases these prove permanent. 

Treatment. — Isolation should be enforced. Free ventilation with abund- 
ance of fresh air is desirable, and gives better results than confinement in a 
close room and the inhalation of medicated vapours. In the absence of fever, 
older patients may be allowed up and out as much as possible, provided 
isolation can be maintained. In suitable weather continuous open-air 
treatment may he adopted even for those patients who are confined to their 
beds. It is especially valuable in broncho-pneumonia. A light binder should 
support the abdomen, and the clothing be loose and not too heavy. When 
lung complications are present a jacket of gauze tissue should be worn. The 
diet should be light and digestible, excess of starchy and saccharine food being 
avoided. When vomiting is persistent it is a good rule to administer food in 
small quantities shortly after the paroxysms of coughing. Overloading the 
stomach may aggravate the cough. A diet of milk or whey may be considered 
in some instances. Orange juice with glucose may be given freely. Rectal 
feeding is very unsatisfactory. The chest may be rubbed as a routine with 
some stimulating liniment. 

As regards drugs, there is no specific, although quinine or euquinine in 
large doses have been recommended. During the catarrhal stage simple 
expectorant mixtures are sufficient, and later the paroxysms may be modified 
by such sedatives as bromide, belladonna, phenazone, bromoform, chloral, 
paregoric and heroin, all of which have their advocates. Perhaps belladonna 
in increasing doses (2 or 3 minims four-hourly cautiously increased until 
the pupils are widely dilated) and phenazone are the most generally useful ; 
the latter may be given to a child in doses of 1 or 2 grains with small doses 
of potassium iodide and expectorants every 4 or 6 hours. Remarkable 
amelioration of the cough and vomiting may be ejected by the use of repeated 
heavy doses of sodium bicarbonate, the urine being made and kept fully 
alkaline. It is claimed that intramuscular injections of ether in doses of 
1 or 2 c.c. given every 2 days reduce the number of paroxysms. Vaccine 
treatment with the Bordet-Gengou bacillus is still on its trial. Its prophy- 
lactic is greater than its curative value. Attention should be paid to the 
condition of the nose and throat, and adenoids removed as soon as possible, 
since they tend to maintain the cough. During convalescence, tonics and a 
change to the seaside are advisable. 

Complications should be treated on general lines. Obstinate vomiting 
needs careful feeding, and hydrochloride of cocaine in quarter-grain doses 
3 times a day, or intramuscular injections of soluble phenobarbitone 
(gardenal sodium, luminal sodium). Gastric lavage with 0*6 per cent, solution 
of sodium bicarbonate may help. Asphyxial attacks may be treated by 
pushing forward the lower jaw and applying artificial respiration. Inhala- 
tion of CO2 is said to be of good effect. Intubation has been practised in 
some very severe cases. Convulsions call for the mustard-bath or hot pack, 
with chloral and bromide by the rectum, or an enema of paraldehyde in olive 
oil, A whiff of chloroform may give relief, and sometimes lumbar puncture 
with free escape of cerebro-spinal fluid is effective. In broncho -pneumonia 
sulphonamides may prove effective. 
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The injection of the serum of convalescents, on the same lines as in 
measles and in similar doses (g.v.), has been advocated as a prophylactic 
but has proved disappointing. 

Although the infectivity of the paroxysmal stage, especially of its latter 
part, is problematical, patients should be isolated for 5 weeks from the 
commencement of the whoop, provided the paroxysmal cough and whoop 
have ceased for a fortnight ; or, better, until the infecting organism has 
disappeared, which may occur after 3 weeks of illness, or a week or two later. 
The quarantine period for non-immune contacts is 21 days. Disinfection of 
rooms and clothing is desirable. 

Charles R. Box. 


BACILLARY DYSENTERY 

Definition. — An acute inflammation of the colon sometimes culminating 
in coagulation necrosis of the mucosa, caused by specific dysentery bacilli 
and characterised clinically in the acute stages by fever and frequent, small, 
mucoid, muco-sanguineous, or muco-purulent stools associated with tenesmus 
and griping. 

Etiology. — No country is exempt, and natives and Europeans of all ages 
and both sexes are susceptible. Overcrowding, intercurrent disease, deficient 
dietary, and malnutrition predispose. Even in Europe Flexner or Sonne 
dysentery bacilli cause epidemics in military barracks, prisons and asylums, 
and along with Morgan’s bacillus No. 1 are responsible for certain outbreaks 
of summer diarrhoea in children. Dysentery is prevalent in the tropics, 
especially during the early summer, rainy season, and autumn months, and 
is spread by faecal contamination of food or water, either directly from an 
infected individual or indirectly by the house fly. 

Dysentery occurring in epidemic form is always of bacillary origin. Boyd, 
who has recently reclassified the organisms causing bacillary dysentery, 
recognises two non-mannitol fermenting bacilli, B. dysenteriw Shiga and 
B. dysentericB Schmitz. Of the mannitol fermenting dysentery bacilli there is 
B. dysenteriw Sonne, which is a late lactose fermentor, and two groups of 
non-lactose fermenting organisms which include six types of B, dysenteriw 
Flexner, i,e. I, II, III, IV, V and VI, and three types of B. dysenieriw Boyd, 
i,e, I, II and III. The latter types have been found in India, and probably 
have a much wider geographical distribution. 

Pathology. — The large intestine is the site of an acute inflammatory 
reaction, especially involving the sigmoid flexure, rectum, and caecum, and 
in fulminating Shiga cases the mucosa may be converted into a greyish-white 
or greenish gangrenous membrane. Rarely the ileum is involved. Initially 
there is redness, injection of vessels, haemorrhages and muco-purulent exuda- 
tion ; the mucosa becomes infiltrated with fibrin and in severe cases coagula- 
tion necrosis results. Localised exfoliation leads to multiple superficial 
ulcers, often situated transversely on the mucosal folds and separated by 
congested, red, oedematous mucous membrane. Generally, healing takes 
place without scarring and recovery is complete. Occasionally chronic 
dysentery occurs, and then there is considerable thickening and rigidity of 
the bowel wall with decrease in its lumen. Ulcers may be found, but more 
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frequently a chronic granular proctitis and colitis, especially involving the 
distal portion of the gut, result. 

Symptoms. — The clinical features vary with the resistance ot the patient 
and the type of invading organism, Sonne infections being often mild, Shiga 
infections severe. Flexner infecdioiis vary in severity but may be rapidly 
fatal in infants in whom frequent greenish fluid stools are passed containing 
typical cytological exudate. Toxa3mia and dehydration play an important 
role in the clinical picture. Catarrhal, acute, and fulminating types are 
encountered, as well as entero-dysentery and chronic dysentery. The in- 
cubation period is 1 to 7 days, and in acute cases the onset is generally sudden, 
with fever, possibly preceded by a chill. Nausea, retching, vomiting, and 
headache are common. Coli(*.ky abdominal pain occurs, and there are 
frequent, small dysenteric stools associated with straining and tenesmus due 
to sphiricteric spasm. The bowels may be opened from five to fifty times daily. 
As toxfcmia increases the cheeks become flushed, the expression anxious, the 
temperature higher, the pulse more rapid and the tongue coated and yellow. 
Restlessness, mental confusion, and even delirium may ensue. Dehydration 
produces an increase in the nervous symptoms, associated with thirst, pinch- 
ing of the features, sunken eyes, dry brown tongue, decrease in urinary 
secretion, increase in blood urea, collapse of the peripheral veins, and in 
infants depressed fontanelles. If acidosis develops the breathing becomes 
rapid, deep and often irregular. The severest cases may die in a state of 
collapse with subnormal temperature and cold, blue extremities. Mild 
catarrhal cases may show neither fever nor any serious indisposition, mild 
transient diarrhoea with brown fluid stools being the only sign. In the ordinary 
acute cases the stools rapidly lose their fseculent character and consist of 
odourless, gelatinous mucus admixed with bright red blood ; later they be- 
come muco-purulent, and as recovery ensues bile-stained faecal matter 
reappears. In the early stages the abdominal muscles may be held rigid, 
but later the contracted sigmoid may be palpated ; localised pain and tender- 
ness are infrequent owing to the absence of peritoneal involvement. The 
temperature, at first remittent, may become intermittent later, but with 
appropriate treatment it generally subsides in 1 to 2 weeks. Persistent fever 
means persistent infection and calls for rigorous treatment. 

Entero-dyserUery is associated with involvement of the terminal ileum, 
and if, as rarely happens, the rectum and sigmoid escape, tenesmus may be 
absent and the mucoid stools less typically dysenteric than usual. The onset 
is sudden, vomiting is severe, toxic features are marked, there is a high 
temperature, the mouth and tongue are covered with sordes, and a typhoidal 
state develops. In the worst cases watery, choleraic-like stools appear, and the 
patient may die early with collapse symptoms and a subnormal temperature. 

Complications and Sequelae. — ^Dysentery bacilli do not penetrate deeply 
or invade the blood stream, and local complications, such as perforation and 
stricture, are not met with. Joint and eye complications are attributable to 
dysentery toxins, and filtrates of Shiga cultures produce similar lesions when 
injected into animals, Acute conjunctivitis, irido-cyclitis and iritis may 
occur, while generalised peri-arthritis and effusions into the joints are not 
uncommon, especially in convalescence from Shiga infections ; their duration 
is variable, but, though arthritis and fever may persist for several weeks or 
even months, permanent deformity is rare. Neuritis, terminal intussuacep<^ 
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tion, especially in children, and parotitis and broncho-pneumonia due to 
secondary coccal infection, may be encountered. Colonic dysfunction follow- 
ing acute dysentery may take the form of constipation in some cases, while in 
others post-dysenteric diarrhoea or looseness of the bowels due to an “ irritable 
colon ” is found : the latter is distinguished from chronic dysentery by an 
absence of cellular exudate and the negative sigmoidoscopic picture. 

Course. — Fulminating Shiga cases may die rapidly of toxaemia and de- 
hydration, but with appropriate treatment the temperature generally becomes 
normal in less than two weeks. The natural tendency in all types of dysentery 
is toward complete recovery, the bowel being restored to a normal condition. 
Rarely chronic dysentery develops. 

Chronic Dysentery . — There is a history of typical acute dysentery, often 
inadequately treated, from which the patient has never really completely 
recovered. The stools remain more frequent than usual, are foul-smelling, 
and contain mucus, muco-pus or blood. During exacerbations fever may 
recur ; such patients become miserable and emaciated ; in some instances 
they develop anssmia, oedema of the lower limbs, and are liable to succumb 
from intercurrent disease. The abdomen is scaphoid, and the spastic, thick- 
ened, descending colon palpable. Dysentery bacilli are isolated with difficulty, 
even during exacerbations, and Cunningham was only successful in finding 
them in 26*7 per cent, of his Indian cases. 

Diagnosis. — The clinical history and physical examination of the patient 
generally suggest the diagnosis, while the more acute onset, severer pyrexia, 
greater urgency of the bowel symptoms, and the character of the mucoid 
stools containing bright red blood, help to differentiate it from amoebic 
dysentery. Immediate microscopic examination will show an absence of 
Entamoeba histolytica, a predominance of polymorphonuclear leucocytes, and 
frequently the presence of non-motile macrophage cells which must not be 
confused with amoeba. Stools for culture must contain mucoid exudate, be 
absolutely fresh, uncontaminated by urine and antiseptic, and these, if 
examined in the first few days of illness, yield a high proportion of positive 
results. Treatment, however, should never be delayed pending cultural find- 
ings in a severe case. 

Sigmoidoscopy is indispensable in the diagnosis of chronic dysentery. 
During the acute stages this examination is rarely indicated, and the slightest 
pressure of the instrument on the inflamed mucosa causes bleeding. If, 
however, the bowel be examined at that time uniformly diffuse reddening 
and hyperaemia of the mucosa associated with blood-stained mucus will be 
found, while in severe cases the greenish-white necrotic membrane is diag- 
nostic. Later, as the membrane separates, shallow, serpiginous ulcers may 
be observed, located transversely on the mucosal folds, and surrounded by 
congested, red, oedematous mucous membrane. In chronic dysentery these 
ulcers may persist, but more commonly the mucosa, which is largely replaced 
by granulation tissue, shows a red, hypersBrnic, granular surface, bleeding 
rea£ly on instrumentation, which is rendered more difficult by the thickened, 
rigid, spastic condition of the bowel wall. 

Prognosis. — ^Dysentery, particularly Shiga infection, is a serious disease 
which demands prompt treatment, and in some epidemics the mortality rate 
is very high. Infants and young children, the aged, and people who are 
semi'starved or suffering from intercurrent disease, do badly. 
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Treatment.-^PROPHYLACTic. — As the disease is spread by water and food, 
contaminated either directly from a patient or healthy carrier or indirectly 
by flies, prophylactic measures similar to those adopts in enteric fever are 
indicated. Unfortunately no satisfactory prophylactic vaccine is available. 

Curative. — Treatment is directed towards conserving the energy of the 
patient, resting the bowel by a low residue dietary, relieving intestinal and 
systemic toxsBmia and dehydration. Best in bed is essential, and if a bed 
pan proves too exhausting the buttocks should be well padded with tow. 
Special attention should be directed to the hygiene of the mouth and to 
preventing bed sores. Diet : Warm feeds (5 to 10 oz.) should be given two- 
hourly. Only water is permitted for the first day, followed by albumin and 
barley water, expressed meat juice, clear soups, and jellies. Later, sprulac, 
arrowroot and sago pudding are allowed. Lactose is useful. Milk is not 
well borne and alcohol is contra-indicated. Aperients : a preliminary dose of 
castor oil (min. 240) with tinct. opii. min. 15 is given, followed by sodium sul- 
phate (gr. 60), every two to three hours until the stools lose their dysenteric 
character. Enemata of 1 per cent, saline or 1*5 per cent, sodium bicarbonate 
(2 pints) are also useful in eliminating toxic material. Anti-dysenteric serum 
is only of value early in the disease, and in severe Shiga infections it should 
be immediately injected intravenously. A potent monovalent anti-Shiga 
serum should be used, but the optimum dosage expressed in international 
units has not yet been determined. Bacteriophage treatment has been dis- 
appointing. Dehydration is treated by intravenous injection of Rogers’ 
hypertonic saline, normal saline, or 5 per cent, dextrose in physiological saline 
(1 to 2 pints). Adrenaline (0*5 c.c. of 1/1000 solution) may be added in cases 
of collapse. Sympto^natic treMment : griping and tenesmus may be relieved 
by hot fomentations, turpentine stupes, morphine suppositories, and starch 
and opium enemata ; animal charcoal and kaolin may be useful for gaseous 
distension. Complications are treated as they arise. 

For chronic bacillary cases treatment is often unsatisfactory. A high 
calorie, high vitamin, low residue diet is advisable, and autogenous strepto- 
coccal vaccines may be tried. Rectal lavage with saline, sodium bicarbonate 
and chiniofon (quinoxyl, yatren) (1/40), silver protein (1/600), potassium 
permanganate (1/5000), and eusol may prove useful. Alternatively a 5 per 
cent, suspension of bismuth subgallate in 4-8 oz. of olive oil may be injected 
daily. Iron and whole liver may be used for the anaemia, and blood 
transfusion is sometimes most helpful. As a last resort, appendicostomy, 
capcostoiny, or even ileostomy, may be advisable in intractable cases ; lavage 
with antiseptic solutions is thus permitted, while, in addition, the last two 
operations rest the large bowel and so aid healing. 

For Amoebic Dysentery, see p. 264. 


CHOLERA 

Definition.— A specific disease due to Koch’s comma vibrio, characterised 
clmically by violent vomiting, painless diarrhoea with copious rice-water 
stools, dehydration, cramps and urinary suppression. 

Etiology,-— Cholera exists endemically m certain far Eastern countries, 
and especially in India, where Rogers has demonstrated three main endemic 
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foci from which epidemics spread in the spring and summer through move- 
ments of pilgrims who acquire the disease from infected water. Deficient 
rai^all results in scanty and bad water supplies, and generally precedes 
epidemics in India. Herding of people in famine camps also favours out- 
breaks. Occasionally cholera has reached Europe. People of different race, 
sex and age are all susceptible. The disease itself is generally water-b orne, 
and is caused by the Vihno comma described by Koch (1883). Carriers, who 
pass vibrios in the stools, need not necessarily have had clinical cholera. 
Kies also disseminate the disease by contaminating ^opd^ milk^ etc., with 
infected faeces. Cholera vibrios occur in great numbers in the rice-water 
stools, but disappear in over 90 per cent, of patients within 10 days. Phage 
is said to be absent from the stools of the most virulent cases, and present 
in mild and convalescent cases. It is also claimed that bacteriophage may 
convert virulent highly agglutinable vibrios into non-agglutinable ones. 

Pathology. — After death rigor mortis sets in early, and a post-mortem 
rise of temperature is common ; the blood is thick and tarry. The small 
intestines are collapsed and shrunken, the mucosa is denuded of its epithelial 
lining, congested, perhaps haemorrhagic, and the lymphoid follicles enlarged. 
The stomach and liver are congested, and the gall-bladder distended with 
viscid, thick bile, difiicult to expel — ^hence absence of bile in the intestine. 
The kidneys show swelling, congestion and ecchymoses, the spleen is small 
and shrunken, and the lungs collapsed and dry. The comma vibrio is readily 
isolated from the contents of the small intestine and occasionally from the 
urine, gall-bladder and lungs. 

As a result of denudation of intestinal epithelium fluid pours out from the 
blood vessels into the lumen of the bowel, and cholera endotoxins are absorbed 
into the circulation. This toxeemia and fluid loss underlie the pathological 
findings and clinical picture. Diarrhoea and vomiting lead to chloride deple- 
tion, to decrease in blood volume with increased viscosity of the blood, 
and to tissue dehydration. Biochemical investigations show reduced blood 
chloride, diminished plasma alkalinity, phosphate retention and increased 
blood urea. A polycythsemia of 6 to 8 million red corpuscles per c.mm, 
and a leucocytosis of from 15,000-20,000 per c.mm. are found ; haematocrit 
estimations have shown an average loss in serum of 35 per cent, in mild and 
64 per cent, in severe cases. Finally the weakened heart may prove incapable 
of pumping the viscid blood through the damaged kidneys and anuria may 
result. 

Symptoms. — The incubation period is 2 to 5 days. Castellani and 
Chalmers describe 5 clinical types. (1) Ainbulatory cases. (2) Choleraic 
diarrhoea, (3) Cholerine : the patient suddenly develops severe abdominal 
pains, passes numerous fseculent motions, then typical rice-water stools 
followed by rapid recovery. (4) Cholera sicca : the patient becomes rapidly 
collapsed and dies before the typical gastro-intestinal features develop. 
(5) Cholera gravis : typical cholera, constituting 96 per cent, of the cases in 
most epidemics. When cholera is prevalent the only safe rule is to treat 
every case of diarrhoea as suspect until proved otherwise. Laboratory con- 
firmation in all atypical cases should be sought. Three more or less well- 
defined stages are described. (1) The preliminary diarrhoea : In this stage — 
infrequent in Indian epidemics — colicky abdominal pain, looseness of the 
bowels, headache, vomiting and mental depression may be present for 24 hours. 
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(2) The collapse stage : Once diarrhoea has really started, all faecal matter 
rapidly disappears, to be replaced by copious, colourless, rice-water stools 
containing flakes of epithelium. Watery vomiting also occurs and several 
quarts of fluid may be lost in a few hours. Cramps, starting in the hands 
and feet, now appear and soon involve the extremities. Thirst, restlessness 
and collapse become extreme, the skin is cold, blue and wrinkled, and the 
face pinched. The voice becomes husky, the respiration rapid, the tempera- 
ture subnormal, the blood pressure markedly lowered (systolic 55-70 mm.), 
the peripheral veins depleted and collapsed and the pulse imperceptible. 
The urine is diminished, contains albumin and casts, and urfemia with sup- 
pression and acidosis may follow. Collapse is extreme and only prompt 
treatment can save the patient. (3) Period of reaction : With recovery, the 
temperature rises, the heart’s action and blood pressure improve, the urine 
increases, diarrhtea decreases and abdominal pain disappears. In less favour- 
able cases, especially where the collapse stage has been prolonged, the circula- 
tory recovery may not be sufficient to restore renal function and fatal 
uraemia results. Or again, the improved circulation may lead to an over- 
whelming absorption of cholera toxin from the damaged gut with hyper- 
pyrexia and death. 

Complications and Sequelae. — ^Cardiac failure in convalescence, per- 
sistent cramps, broncho-pneumonia, enteritis, nephritis and cholecystitis may 
require special medical treatment ; parotitis and abscesses need early surgical 
incision. Abortion and premature delivery are not infrequent, and formerly, 
before dehydration could be effectively treated, sloughing of the cornea and 
gangrene of the toes, fingers, penis and scrotum were encountered (Rogers). 

Diagnosis. — During an epidemic little difficulty arises, but in atypical 
and sporadic cases the diagnosis will largely depend on a ])ositive culture. 
Cholera nostras of temperate climates, the choleraic forms of malaria and 
dysentery, ptomaine, arsenic and perchloride of mercury poisoning have all 
to be differentiated. 

Prognosis. — The mortality rate has varied in different epidemics from 
30 to 80 per cent., being most fatal at the start. Modern tri^atment has 
reduced it to about 20 per cent. Ov-er 90 per cent, of cases admitted with 
a blood pressure above 70 mm. recover. Young children, pregnant women, 
aged and debilitated people, alcoholics and chronics ne]ffiritics do badly. A 
severe and prolonged collapse stage, ursemk? symptoms and hyperpyrexia 
are unfavourable, but with modern treatment these can often be avoided. 

Treatment. — Proiuiylactic. — During epidemics cholera vaccine is 
valuable, affording temporary immunity (6 months). When feasible. 1,000,000 
dead vibrios in 1 c.c. are inoculated, and a week later this dose is doubled. 
Unboiled milk and water and uncooked foods, salads ajid raw fruit must be 
avoided. Wells should be disinfected immediately an outbreak occurs. 
Houses should be fly-proof, food covered, and drinldng vessels and eating 
utensils cleaned in boiling water and dried by heat, the value of cholera 
bacteriophage, both in prevention and treatuuint, uncertain. Many 
different types ol phage have been isolated, but no unanimity of opinion has 
yet been reached. 

UuRATlVE. — The patient is kept strictly in bed and practically starved 
for the first few days, but water with or without glucose and barley water 
are freely given. Efforts may be made to destroy cholera toxin by calcium 
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permanganate (grs. 2 every J hour for 8 doses, then half-hourly), and large 
doses of kaolin per os. The Japanese claim to have used cholera antiserum 
with benefit. Essentially treatment consists, as Rogers points out, in re- 
placing fluids and salts lost from the blood by appropriate intravenous 
injections whenever a rise in the specific gravity of the blood above the 
normal 1056-1058 occurs. A blood pressure below 70 mm., especially if 
associated with cyanosis, restlessness, cramps and cold extremities, also 
necessitates transfusion. Rogers advocates two solutions : (a) H)rpertonic 
saline (sodium chloride, 120 grs. ; calcium chloride, 4 grs. ; water, 1 pint) 
for reinforcing blood volume and chloride loss, and (?>) an alkaline solution 
(sodium bicarbonate, 180 grs. ; sodium chloride, 90 grs. ; water, 1 pint) to 
counteract acidosis and ursemia. More recently physiological saline, 0*9 per 
cent., has yielded excellent results. During the collapse stage 1 pint of (/>) is 
first given and the total quantity as estimated from the specific gravity is 
made up with Rogers’ hypertonic saline solution. Thus a specific gravity of 
1063-1064 calls for three pints, and between 1065-1070 for 4 to 6 pints, the 
aim being to keep the figure below 1060. Injections must be repeated as 
often as the specific gravity of the blood rises to or above 1063, or the blood 
pressure falls to 70 mm. As much as 31 pints of saline has been given in the 
course of 4 days, with recovery. If the rectal temperature is elevated, the 
temperature of the injected fluid should not exceed 80° F. (room temperature 
in the tropics) to avoid hyperpyrexia. In the reaction stage cold sponging 
is advisable whenever the temperature exceeds 103° F., and while the blood 
pressure remains below 100 mm. pituitary (posterior lobe) extract (1 c.c. t.i.d.) 
is useful. Threatened urasmia is treated by dry cupping, alkaline solution 
per rectum, and by injections of 5 to 10 per cent, dextrose intravenously. 
Complications are dealt with as they arise. As the patient improves farin- 
aceous foods are allowed, but proteins and extractives must be withheld 
until renal function is quite normal. 

LEPROSY 

Definition. —Jicprosy is a chronic bacillary disease of low infeciivity 
peculiar to man, caused by the Mycohacteriuni lepra:, and associated with 
characteristic lesions involving the skin and mucous membranes (nodular 
type), and the nerves (ansesthetic type). Infection, however, may remain 
latent and clinical manifestations never appear. 

i£tiology. — The disease has a widespread geographical distribution, 
occurring in Egypt, Asia, Africa, West Indies and the Pacific Islands, etc. 
It is Jiot hereditary, and individuals of any age, sex and race may be attacked. 
Oliildren are more susceptible than adults. The Mycohacternim leprw was 
discovered by Hansen in 1874 ; it is a non-motile, acid-fast bacillus occurring 
in large clumps in skin lepromata, septal ulcers and nasal muc.us, and has 
never been cultivated with certainty. The mode of spread is unknown, but 
intimate contact with lepers is essential ; a history of attendance on lepers, 
of living in the same house, sleeping in the same bed, or sexual connection is 
frequently obtained. Only 3 per cent, of people, however, living with lepers 
develop the disease. 

Pathology. — Leprosy bacilli spread through the lymphatics of the corium 
and subcutaneous tissues, producing granulomata of the skin and infection 
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of l3nnph glands ; the nasal and buccal mucous membrane, the eye, larynx 
and internal organs, such as the liver, lungs and testicles, may be similarly 
involved and bacilli found. The nerves may swell, turn a reddish-grey 
colour, and undergo an axonal degeneration ; scanty bacilli may be demon- 
strated in the endo- and perineurium. Paralysis, muscular atrophy and 
deformity follow. 

Symptoms. — There are three main types of the disease — (1) nodular 
or cutaneous leprosy ; (2) anaesthetic, neural or nerve leprosy ; (3) mixed 
leprosy. The incubation period is uncertain, being 1 to 5 years in most cases, 
though occasionally persons develop it a few months after coming into an 
infected area. Often bacilli remain latent for years, and intercurrent disease 
may be necessary to precipitate clinical leprosy. 

1 . Nodular or Cutankous Leprosy. — This is the low resistant type, in 
which there is gross infection of both skin and nerves ; the neural signs are 
mild, since the invading organisms fail to elicit any marked response from 
nerve tissue (Muir). Prodromata, which are marked, include leprotic fever, 
rigors, sweating, progressive weakness, diarrhoea, alternating dryness 
and hypersecretion of the nasal mucosa and epistaxis. The first positive 
evidence is the primary exaiithein, involving especially the face, buttocks, 
legs or arras, commencing as a slightly raised erythematous macule which 
later shows dissociation of sensation and absence of sweating ; it may dis- 
appear, leaving some brownish discoloration, but soon fever recurs with a 
fresh eruption, and bacilli may be found in the blood. After one or two 
recurrences reddish-brown elastic nodules appear, often at the site of the 
old macular rash, and these may become more generalised. Only the dorsal 
surfaces of the hands and feet are affected. The face acquires a leonine 
aspect from the enlarged nose, lobes of the ear and pendulous cheeks. The 
hair is often lost, especially on the outer third of the eyebrows, the nipples 
become prominent, the breasts may hypertrophy, and the mucous membrane 
of the nose, pharynx and larynx may be affected. Leprotic nodules often 
involve the cornea and iris. The further history varies ; the nodules may 
remain stationary, disap})ear or break down and suppurate. Ulcers may 
form on the eye, causing blindness, and the larynx and pharynx may be 
destroyed. 

2. Amasthetic Leprosy. — This is a highly resistant type, in which the 
infection of skin and nerves is less, yet the neural signs are more prominent 
since the reaction in nerve tissue is more marked (Muir). Prodromata consist 
of mental depression, chilliness and malaise with neuralgic pains and paraes- 
thesias, involving the ulnar, peroneal and facial nerves. Numbness of the 
hands and feet, ana‘sthesia of ulnar distribution, and maculai, giving rise to 
fiat, ana3sthetic patches resembling ringworm may be the first indications. 
Ihese ansBsthetic patches may commence as erythematous or pigmented or 
depigmented areas and ultimately become dry and hairless. A quiescent 
stage may now set in until definite nerve lesions appear. Demonstrable 
fusiform enlargement, especially of the ulnar and great auricular nerves 
may develop, and wasting of the hypothenar eminence associated with 
contraction of the third and fourth fingers is often seen. Muscular palsies 
and trophic lesions of the skin, nails and bones, including perforating ulcers, 
are common, and atrophies and contractures like claw hand may ensue. 
Necrosis or interstitial absorption of the small bones occur, and fingers and 
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toes may disappear. The fifth and seventh cranial nerves are sometimes 
attacked, and ectropion of the lower lid, followed by corneal ulceration, is 
common. 

3. Mixed Leprosy. — Many cases ultimately become mixed in type, the 
nodular and nervous features either developing together or following one 
another. Tuberculoid leprosy — so called owing to its histological resemblance 
to tuberculosis — is encountered in patients with a high resistance. The 
lesions consist of raised plaques or of macules with raised margins : ansesthesia 
is well marked, and the nerve branch supplying the area is often thickened. 

Diagnosis. — Clumps of lepra bacilli which have to be distinguished 
from tubercle can often be demonstrated in nasal mucus, in scrapings obtained 
from nasal ulcers using a speculum, and in the serous exudate from granuloraata 
of the skin. The ‘‘ snip method of removing a small piece of skin with 
curved scissors, especially from the lobe of the ear, and making smears from 
its under-surface, is valuable. Gland puncture may also reveal bacilli. In 
pure nerve cases they can rarely be found unless portions of the nerves be 
examined. The differential diagnosis includes in nodular leprosy, lupus 
vulgaris, skin tuberculosis, syphilis and yaws ; and in the anaesthetic type, 
syringomyelia, Morvan’s disease, progressive muscular atrophy, peripheral 
neuritis, cervical rib, ainhum, scleroderma, and Raynaud’s disease. 

Prognosis. — This is by no means good in more advanced cases, though 
with earlier diagnosis and modern treatment the disease may be arrested, 
the expectancy of life increased and cases sometimes cured. Muir states that 
if the patient can tolerate maximal treatment and maintain a sedimentation 
rate below 10 a good prognosis can generally be given. Nodular leprosy is 
particularly prone to such complications as tuberculosis, renal disease and 
pneumonia, and laryngeal and visceral involvement are serious. 

Treatment. — Prophylac^tic. — Lepers must be excluded from acting as 
cooks, waiters, etc., and segregation properly and humanely carried out is 
best for all parties concerned. Contacts who have lived in the same houses 
as lepers should be bacteriologically examined every few months for at least 
5 years. 

Curative. — As in tuberculosis, the first essential is to increase the general 
resistance of the patient by good food, fresh air, regulated exercise, and to 
eradicate intercurrent diseases such as ancylostomiasis, malaria, etc. The 
confidence and active co-operation of the patient are essential. According 
to Muir the erythrocyte-sedimentation test affords a valuable index to the 
patient’s resistance, slow sedimentation being favourable. Only when the 
resistance is high, and the general state of health satisfactory, should special 
drugs be used with the object of clearing up lepromata, otherwise lepra 
reactions, with increase in the local lesions, fever and bacillsemia in nodular 
leprosy and agonising pain in nerve cases, may develop. Too large and too 
frequent treatments with special drugs are dangerous, the aim being to avoid 
lepra reactions and to keep the health of the patient at the highest level. 
Special drugs : the oils of the hydnocarpus and chaulmoogra group have 
been in use for centuries. Chaulmoogra oil (oleum chaulmoograe) is expressed 
from the fresh ripe seeds of Hydnocarpus Kurzii (King N.O. Bixiniae), that 
of hydnocarpus from Hydnocarpus Wightiana and H, anthelmintica. The 
crude oil is given by the mouth in 10 minim doses t.i.d., being gradually 
increased to 60 to 120 mins, per day. Intramuscular injections may be given, 
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but penetration of a vein may lead to a fatal fat embolism. Antileprol, 
a mixture of the ethyl esters of the various unsaturated acids of chaulmoogra, 
is piven in capsules, each containing 1 gram, the dosage being 1 to 3 grains 
dauy after meals. McDonald and Dean have used weekly intramuscular 
injections of Moogrol (ethyl chaulmoograte), beginning with 1 c.c. and 
increasing by 1 c.c. every third injection up to a total of 6 c.c. Alepol 
(sodium hydnocarpate), 1 to 6 c.c. of a 3 per cent, solution, can be given 
subcutaneously or intramuscularly without pain ; for intravenous injections 
a 1 per cent, solution is used. The latest treatment advocated by Muir 
consists of the intradermal injection of the skin lesions with sterilised //. 
Wightiana oil, which is heated to 55° C. before use to reduce its viscosity ; 
the injection is made with a short guarded needle inserted at an acute angle 
for 2 or 3 mm. The dosage varies, according to the tolerance of the patient, 
from 0*5 to 5*0 c.c. once or twice a week. From 0*03 to 0*06 c.c. is injected 
at each puncture, and some 80 to 100 punctures arc required to inject 5 c.c. 
Six months may be necessary to infiltrate once all the affected skin, while 
another disadvantage is the pain it may produce. Hydnocarpus oil injected 
intradermally is stated to act as a local irritant stimulating phagocytosis 
and possibly antibody reaction from the absorption of lepromatous material, 
while protein shock effects may also be so induced. Whatever its action, the 
dosage must be carefully graded and only given when resistance is high. 

Any erythematous or raised appearances of the skin or thickened and 
tender nerves indicate activity of the disease, and cases should be free from 
My CO, leprcB for at least 2 years before discharge ; even then it is not possible 
to say whether the condition is really cured or merely arrested, for leprosy 
is notoriously a disease of remissions. 

Lepra reaction should be treated with diaphoretics such as aspirin, 
phenacetin, hot drinks, and calcium and alkalis in large doses ; small doses 
of tartar emetic (0*02 to 0*04 gram every second day) and protein 8ho(;k may 
be useful ; in nerve leprosy the agonising pain may be relieved by 
adrenaline intramuscularly or ephedrine given orally or by infiltration of the 
nerve. 

Potassium iodide is a dangerous drug, but Muir uses it in the late stages 
of treatment when the resistance is high and the case has become bacteria- 
free. Diathermy is of value in subacute and chronic nerve lesions. If the 
ulnar nerve is bound down to bone — especially at the elbow —freeing adhesions 
and linear incision of the sheath with or without removal of fibrous tissue 
may bring relief. Abscesses occurring in the ulnar or other nerves should be 
incised ; drainage is rarely needed. 


MELIOIDOSIS 

Definition. — A fatal disease, resembling glanders in symptoms and 
pathology, caused by Badllm whitmori ; it has been fouijd in Burma, British 
Malaya, Cochin China and Ceylon, and is primarily a disease of rodents ; 
the mode of human infection is unlmown. 

Pathology. — The characteristic lesions are small caseous nodules which 
sometimes coalesce, forming large honeycombed abscesses in the viscera. 
The lungs, liver, spleen and, less commonly, the intestines and kidneys may 
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be implicated, while pustules and bullse may involve the skin. B, whitmori 
is really cultivated from these lesions as well as from the blood during the 
septicssmic stage, but the safety-pin-like bipolar staining organisms are 
scanty in smears of the pus obtained from the nodules. 

Symptoms. — In severe cases the vomiting, purging and col lapse may 
simulate cholera, and death from septicssmia may occur in 3 days ; other cases 
may show remittent and intermittent pyrexia for weeks and months. The 
clinical picture varies with the organ predominantly attacked, and according 
to Stanton and Fletcher the clinical types may resemble : (1) plague ; (2) 
broncho-pneumonia ; (3) typhoid or malaria ; (4) liver abscess ; (5) infective 
endocarditis or general tuberculosis ; (6) pyelitis. 

Diagnosis. — This is always difficult clinically, and is dependent on the 
cultivation of the organisms from the blood, sputum, urine, cerebro-spinal 
fluid or material aspirated from the liver or spleen. Only 10 per cent, of 
cases have been diagnosed during life. 

Treatment. — In man the disease is almost invariably fatal, only two 
cases having recovered. Autogenous vaccines are worth a trial, but neither 
vaccines nor anti-sera possess protective power in infected animals. 


PLAGUE 

Definition. — Plague is primarily a disease of rodents caused by the 
Pasteurella pestis. Transmitted to man by rat fleas, it runs a rapid course 
with high fever, and a marked tendency to septicsemia and tender enlarge- 
ment of lymphatic glands. More rarely a pneumonic form develops. 

.£tiology. — Plague may occur anywhere ; it is more common in sub- 
tropical regions, but towards the equator tends to die out. High tem- 
peratures and a dry atmosphere or high saturation deficiency reduce its 
incidence in the hot weather in India by killing the flea vector. It spread 
from Hong-Kong to India, Egypt and Japan in 1896, and 3 years later to 
the Philippines and South America. People of any race, age or sex are 
susceptible. The plague bacillus, Pastmrelh peMis, was isolated by Eitasato 
and Yersin in 1894. It is readily cultured, and is a short. Gram-negative 
rod showing bipolar staining. Guinea pigs and other laboratory animals are 
susceptible. Rat fleas, especially Xempsylla cheopis, which have fed on the 
blood of infected rodents such as the large grey rat (Rattm mrvegims) and 
the smaller black rat (Rattm raUm), desert these animals after death and 
inoculate man by regurgitating Past pestis during the act of biting and 
sucking blood. Epidemics in rats invariably precede human epidemics, and 
an extension of plague to man can be accurately foretold 2 or 3 weeks before- 
hand from a rising curve of infection in the rat population. Pneumonic plague, 
on the other hand, is intensely infectious, being directly transmitted by 
droplet spray infection from person to person. Doctors and nurses often 
acquired the disease during the Manchurian epidemic. 

Pathology. — At the site of entrance, especially in resistant cases, plague 
bacilli may occasionally produce a primary vesicle. Generally the adjacent 
chain of lymph glands are acutely inflamed (primary bubo) while others 
are secondarily involved. Frequently bacilli enter the circulation, pro- 
ducing various degrees of septicaemia and in the most fulminating cases 
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primary buboes may be absent altogether. The toxic substances elaborated 
by PasU pestis also affect the endothelial lining of the blood vessels, giving 
rise to congestion and liaBmorrhage in the mucous and serous membranes 
and skin, while the cardiac muscle shows fatty degeneration and the right 
heart is dilated. On section the primary bubo shows intense congestion 
and hsemorrhage, with periglandular, gelatinous and haemorrhagic oedema 
matting adjacent glands together. More distant glands, secondarily impli- 
cated, are congested and greyish-red in colour. Bacilli are numerous in the 
early stages and also often occur in the spleen and blood. The liver and 
kidneys are congested, showing cloudy swelling and fatty change, and 
fibrinous thrombi may be present in the Malpighian tufts. The spleen, which 
is 2 or 3 times its normal size, is hjrpersemic and often hasmorrhagic. 
The meninges are very congested and haemorrhages may occur in the brain. 
Pneumonic plague starts as a broncho-pneumonia, but later may involve the 
entire lobe ; pleural ecchymoses, congestion of the bronchial tree and 
involvement of the bronchial glands are characteristic. 

Symptoms. — The incubation period varies from 2 to 12 days, generally 
being 3 to 4 days. In severer infections there is a marked tendency toward 
septicaemia and in the types of pestis major a sudden onset with chill or rigors, 
irregular high fever, nausea, vomiting, cardiac weakness and great mental 
prostration is characteristic. Splenomegaly and also haemorrhagic rashes 
may occur, hence the ancient synonym “ black death.” Nine clinical types 
have been described. 

(1) Bubonic. — Prodroinata include backache, pains in the limbs, and 
mental depression, but generally the onset is abrupt and the constitutional 
features severe. The blurred speech, reeling gait, and mental dullness 
may suggest alcoholic intoxication. Examination reveals fever, injected 
conjunctiva^ rapid soft pulse ; the urine contains albumin, and the blood 
count shows a moderate leucocytosis. On the second or third day a 
tender primary bubo appears, the affected group of glands (femoral and 
inguinal ==70 per cent. ; axillary = 20 per cent. ; submaxillary and 
cervical =10 per cent.) rapidly swelling to the size of a hen’s egg or larger. 
Pain is severe and suppuration generally occurs during the second week. 
Death usually eventuates between the third and fifth day ; with recovery 
the symptoms gradually ameliorate, but convalescence tends to be pro- 
tracted. Secondary broncho -pneumonia may occur, and the sequela) include 
sepsis, carbuncles, etc. 

(2) SEPTic.ffiMic.— The disease is rapidly fatal ; there may be spleno- 
megaly and slight general enlargement of lymphatic glands, but no bubo. 
Frontal headache, fever and vomiting are characteristic, but in the severest 
cases there may be only a slight rise of temperature. Cutaneous petechise and 
melaena may be noted. The diagnosis is made by a positive blood culture. 

(3) Pneumonic. — Chill and a rapid rise of temperature occur at onset, 
followed^ by headache, dizziness, pains in the limbs, clouding of conscious- 
ness, pain and tightness in the chest, with cough and expectoration of a 
copious, sanguineous, watery sputum teeming witli })lague bacilli. Dyspnoea 
with cyanosis, crepitations, and possilily areas of diminished resonance are 
found. Cardiac failure is common and death almost invariably occurs 
within 4 days. 

(4) Intestinal.—A rare form, described by Wilni in the Hong-Kong 
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epidemic of 1896, as an intestinal disorder with vomiting, incessant purging, 
and liquid, offensive, bile-stained stools often mixed with blood. Buboes 
were absent, but pathological lesions were present in the intestine. 

(5) Cerebral. — In this type, which may resemble cerebral malaria, the 
mental hebetude characteristic of ordinary bubonic plague progresses to 
delirium, convulsions and coma. Definite plague meningitis has also been 
recorded, and may run a chronic course. 

(6) Cellulo-Cutaneous. — Carbuncles appear having a necrosed and 
ulcerated centre, with a hard edge surrounded by a red areola, sometimes 
covered with minute vesicles. The condition is distinguished from coccal 
carbuncle by the demonstration of Past, peslis, 

(7) Vesicular or Varioloid. — In this form the vesicles and pustules 
may be so abundant as to simulate varicella. Past, pestis is readily isolated 
from the vesicles. 

(8) Anginal or Tonsillar. — Cervical buboes may implicate the tonsils, 
or violent plague tonsillitis and pharyngitis, with secondary cervical adenitis, 
may arise from killing vermin with the teeth — a habit of Indians in Ecuador. 

(9) Abortive or Ambulatory (Pestis minor). — Such cases are common 
in all epidemics : buboes develop and may suppurate or be absorbed without 
serious indisposition or fever, or the lymph glands may simply swell and 
become painful, associated with transient headache. 

Complications. — Acute bubonic cases may develop plague septicaemia 
or pneumonia with fatal results, or after the fever has disappeared the local 
buboes may become indolent and take many weeks to heal. Broncho- 
pneumonia and septic complications such as subcutaneous abscesses, cellulitis, 
adenitis and parotitis sometimes ensue. 

Diagnosis. — Bubonic plague early in an epidemic may need to be differ- 
entiated from climatic bubo, chancroid or syphilitic buboes, rat-bite fever, 
and possibly tularsemia. Gland puncture reveals bipolar bacilli on culture 
or in smears, the crucial test being transmission of plague to ihe white rat 
by smearing infective material on its skin. In pneumonic plague herpes 
is absent and the sputum is sanguinolent and watery, not viscid and rusty 
as in pneumonia : furthermore it is teeming with plague bacilli. Septiciemic 
plague is diagnosable only by positive hsemo-culture. 

Prognosis. — Pneumonic and pure septic^emic plague are practically 
always fatal. In bubonic plague the mortality rate is much higher in natives 
(75-80 per cent.) than in Europeans (25-30 per cent.), and axillary buboes 
are less favourable than inguinal ones. Positive ha3mo-culture is of serious 
significance, and Liston showed that where the batjilli exceed 40 per 1 c.c. of 
blood, death almost invariably resulted. 

Treatment. — Prophylactic’. — This consists essentially in the destruction 
of rats and fleas, in preventing their coming into contact with man, and 
in increasing individual resistance by Haffkine’s prophylactic vaccine, which 
gives an immunity lasting 6 to 12 months or more. The building of rat- 
proof houses and grain stores, rat destruction by poisoning and trapping, 
fumigation of ships with sulphur dioxide and hydrocyanic gas, and evacua- 
tion of infected villages and houses during epidemics are all important 
measures in controlling the spread of plague. 

Curative. — Bed rest, liquid diet, and careful nursing are essential. Specific 
treatment, with large doses of antiplague serum intravenously during the 
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first two days lias been advocated (Yersin and Lustig), and recently workers 
at the Haffkine Institute, Bombay, have produced a potent antiplague 
serum from horses which is yielding promising results. It is given in doses 
of 20 C.C., and repeated till a total of 60-160 c.c. are administered. Treatment 
with sulpha pyridine (M. and B. 693) and sulphathiazole (M. and B. 760) is 
under trial ; preliminary experiments on animals suggest they may be 
valuable. The buboes should be treated by hot fomentations, kaolin poultice, 
or belladonna and glycerin applications with early incision when suppuration 
occurs. Morphine may be necessary for the pain. Stimulants and cardiac 
tonics should be used early, and intravenous injections of dextrose may be 
of value. 


IINDULANT ¥EVKR or BKU0ELLTAST8 

Synonyms , — Malta or Mediterranean Fever ; Abortus Fever. 

Definition. — An endemic or epidemic disease cliaracierised clinically by 
prolonged fever with a tendency to long wavy relapses, splenomegaly, 
transient painful swellings of the joints, neuralgia and secondary ansemia. 
In Malta Bruedh melitensis, conveyed in goat’s milk, prox'ed the causative 
organism, but indistinguishable diseases of widespread geographical dis- 
tribution may be caused by the bovine and porcine strains of Br. abortus, 

Etiology. — Undulant fever of caprine origin is ejidemic in the Mediter- 
ranean basin, in the Red Sea littoral, in South and West Africa, and in the 
goat-raising regions of Texas, Arizona and New Mexico. In the East it is 
found in India, Assam, Hong-Kong and China ; in the West in the West 
Indies, Porto Rico, and northern countiies of South America. The indigen 
population sometimes appears to have a certain immunity to the dis 
as in Malta, where the Maltese, prior to the boiling of goats’ milk b 
garrison, were less affected than English soldiers and sailors. All ageY 
both sexes appear equally susceptible, and in Malta, at least, the d*®* 
proved more prevalent in the dry summer months. isease 

Bruce, in 1886, isolated Br. melitcnsis from cases of undulant fever 
and experimentally rejjroduc.ed the disease in monkeys. Plighteen years 
later it was proved that infection was conveyed in goats’ milk. The organism 
causes a bacteriiemia and may be isolated from the blood, bile, faeces, urine 
and milk. Primarily it is a disease of goats which, while themselves showing 
few symj)toms, may yield a good quality milk containing large numbers 
of Br. melitensis. Other varieties include the bovine and porcine strains of Br, 
abortus, and are only distinguishable by agglutinin-absorption tests. The 
latter organism, which infects the chorionic cells, causes contagious abortion 
of swine and cattle, and produces a disease in man indistinguishable from 
undulant fever ; it has been reported from the United States, Europe, 
Southern Rhodesia, South Africa, etc., is of bovine or porcine origin, and is 
contracted from cow’s milk or contact with carcases, infected animals or 
their excreta. 

Pathology. — The disease is essentially a bacteria 3 mia and organisms 
may be isolated from the blood, spleen and lymph glands at autopsy. The 
spleen is constantly enlarged, averaging about 20 ounces in weight. Some- 
times the mesenteric glands appear swollen, l)ut there is no ulceration of 
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Peyer’s patches. The liver, kidneys and pulmonary base's con- 

gestion, and dccasionally btonchrt-prteiimonia and glnmemlat nephritis 
are found. 

Symptoms. — The incubation period is atiout 14 days, but may last a 
longer or shorter period. Monkeys develop fever 5 days after subcutaneous 
inoculation, and 15 days after ingestion of infected material. Five clinical 
varieties are recognised by Hughes : (1) Anabulatbry ; (2) Undulaht ; (3) 
Intermittent ; (4) Continuous ; (5) Malignant. 

(1) Ambulatory or Mild. — In some cases the S 3 rmpt(!)nis are so slight that 
infected persons go on with their work as usual ; in others there are slight 
fever and minor symptoms which disappear rapidly, serum tests alone 
indicating infection. Out of 525 dock hands examined by Shaw in Malta, 
79 gave positive agglutinin reactions, whilst 9 out of 22 of those specially 
tested showed the organism either in the blood or urine or both. 8uch cases, 
constitute humah carriers. 

(2) Undulant or Ordinary. — The onset is generally insidious like 
typhoid, and the symptoms often resemble those seen in other fevers, but the 
temperature chart is characteristic. Bouts of feVer lasting 2 or 3 weeks alter- 
nate with periods of remission, so producing the t 3 rpical undulant fever chart. 
Illness in the ordinary case lasts 3 to 4 months, the extremes being 3 weeks 
to several years. The fever is often associated with profuse sweating, lassi- 
tude, secondary anaemia, debility and transient painful swelling of the 
joints resembling rheumatic fever, but not responding to salicylates. Enlarge- 
ment and tenderness of the spleen and liver also occur, and neuralgic pains, 
especially involving the intercostal and sciatic nerve, are cobimon. The 
tongue has a central white fur, and anorexia, flatulence, abdominal dis- 
comfort and constipation are often troublesome features. The leucocyte 
count is generally normal, but there is a relative lymphocytosis ; the urine 
may contain albumin. After running a more or less chronic course, the 
remissions become more prolonged, the febrile exacerbations less high, and 
recovery gradually ensues. No patient should be regarded as convalescent, 
however, until the temperature and pulse have been normal for at least a 
fortnight and all other symptoms havte disappeared. Neuritis, debility and 
anaemia may persist for a considerable period. 

(3) Intermittent Type. — There is a swingmg temperature resembling 
benign tertian malaria, a normal morning temperature being succeeded by a 
sudden afterUoOh rise to 105° F, ot higher, accompanied by chilliness and 
a definite rigor ; by evening the temperature falls again With drenching 
sweats. The condition is differentiated from malaria by the absence of 
parasites. 

(4) Continuous Type. — Here there is continuous feVer for a peridd of 
from one to three months. 

(5) Malignant Type. — The patient is attacked suddenly with high fever, 
severe generalised pains, diarrhoea and vomiting. Broncho-pneumonia, 
cardiac weakness and a typhoidal state frequently develop, while hyper- 
pyrexia may percede death. 

Complications. — These include bronchitis, broncho-pneumonia, neuritis, 
parotitis, orchitis in the male and mastitis in the female. PurpUta and 
suppurative osteitis have also been described. Menorrhagia, abortion or 
premature labour may also tesiilt. 

5 
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Diagnosis. — The differential diagnosis includes the enteric fevers, acute 
rheumatism, malaria, kala, azar, tuberculosis, subacute bacterial endocarditis, 
thoracic lymphadenoma associated with the Pcl-Ebstein syndrome, amoebic 
abscess of the liver and occult pyogenic infections. Macroscopic agglutina- 
tion reactions are of great diagnostic value after the first fortnight of fever, 
the serum being tested in an ascending series of dilutions (1/25™ 1/1000) against 
dead Brucella emulsions. Absorption of agglutinin may be necessary to 
distinguish infections with Br. melitensis and Br. abortus respectively. Blood 
culture in liver infusion broth is often positive for Br. melitensis , and the 
period of examination should extend over a fortnight before reporting the 
result as negative. Br. abortus must be grown in an atmosphere of 10 per 
cent, carbon dioxide or, better still, 1 c.c. of suspected blood is inoculated 
into the peritoneal cavity of a guinea-pig, culture from the peritoneal cavity 
being generally positive in about a week and from the spleen at a later date. 
Burnet’s intradermal test is frequently positive ; it is characterised by the 
development of localised redness and oedema some six hours after inocula- 
tion, the reaction lasting 1 to 2 days. 

Prognosis. — Mortality rates of from 2 to 9 per cent, have been recorded. 
Death generally results in malignant cases during the first three weeks of 
fever. At any time, however, fatal recrudescence may occur, a typhoidal 
state, broncho-pneumonia, cardiac failure and hyperpyrexia being grave 
signs. Chronic cases may present great debility, emaciation, anaemia and 
neuritis. 

Treatment. — Prophylactic. — Laboratory workers should be very careful 
in handling Brucella cultures for, as in tularaemia, infection is easily acquired. 
Adequate boiling of goats’ milk renders it safe, but its prohibition in endemic 
centres and the destruction of infected animals are more effective. Cream 
and cheese may also convey infection. In the case of B. abortus the 
disease may arise from cows’ milk or the carcasses or excreta of bo vines 
and porcines. 

Curative. — Careful nursing and a nourishing dietary which should include 
milk puddings, eggs, fish, fruit juice, yeast and other vitamin-containing 
foods, are desirable. Cool sponging is indicated whenever the temperature 
exceeds 103° F. Specific therapy is still under trial. Anti-undulant fever 
serum has been favourably reported on, as has also immune-transfusion in 
the form of a direct transfusion of 5(X) c.c. of compatible blood from a recovered 
case. Autogenous vaccines are of doubtful value. A course of sulphapyridine 
terminates the fever in some cases, but recurrences are not infrequent. 
Cures are recorded following T.A.B. vaccine intravenously, commencing 
with 50 millions and working up to 250 millions, injections being given every 
fourth day. Various symptoms and complications, such as sleeplessness, 
headache, arthritis and orchitis, should be treated on general principles as 
they arise. 


BARTONELLOSTS 

Two clinical forms of Bartonellosis are now recognised, namely, (1) Oroya 
fever, in which there is a generalised infection with Bartonella bacilliformis ; 
and (2) Verruga perpyiana, in which there are local lesions in the skin. 
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Oroya Frver 

Synonyms. — La Maladie de Carrion; Carrion’s Disease; Generalised 
Bartonellosis. 

Definition. — An acute infectious disease caused by BartaneUa hcuAUi- 
formis, characterised by irregular remittent fever, headache, tenderness over 
the bones and a severe anaemia of megalocytic type ; fatalities are frequent. 

Etiology. — Oroya fever is limited to valleys on the western slopes of the 
Peruvian Andes between 1800 and 9000 feet. Both sexes are susceptible and 
children may be attacked. Carrion (1885) inoculated himself from a vemiga 
nodule and died of Oroya fever a month later. Barton (1909) found rod-like 
organisms in the red cells in this disease ; they were also numerous in the 
endothelial cells of the lymphatic glands. Noguchi (1926) cultured the 
organism and subsequently experimentally infected monkeys, the susceptible 
ammals developing a condition like Oroya fever, the most resistant ones, 
lesions of verruga peruviana only. The disease is most prevalent from 
January to April, when insect life is most plentiful. Transmission is probably 
by sand-flies of the species Phlehotomus noguchi and P. verrvmrum. 

Pathology. — The skin is yellow, the lymphatic glands, liver and spleen 
are enlarged, and the long bones filled with red marrow. The heart snows 
fatty degeneration, the liver zonal necrosis, while endothelial cell hyperplasia 
is common. Petechial hssmorrhages occur in the skin and serous sacs. 

Symptoms. — The incubation period is about 3 weeks, the onset 
being fairly rapid with malaise and headache. Irregular remittent fever 
somewhat similar to paratyphoid, pains in the joints and tenderness over 
the long bones are characteristic, while the spleen and lymph glands may be 
enlarged. Grave an®mia of haemolytic megalocytic type rapidly develops, in 
the severe cases the red cells falling as low as 1,000,000 per c.mm. The 
colour index often exceeds 10, and polychromatophilia, poikilocytosis, 
normoblasts, er 3 rthroblasts and even megaloblasts are evident in blood 
smears. The indirect van den Bergh reaction shows hyperbilirubinasmia. 
Unlike pernicious anaemia it presents a marked leucocytosis with a shift to 
the left, myelocytes and meta-myelocytes being present, lymphoblasts, 
Turck cells and the Reider type of lymphocyte are also common (Monjl and 
Weiss). (Edema of the legs, cardiac murmurs and retinal haemorrhages may 
occur, while haemorrhagic manifestations of the skin and gums, and coma 
with subnormal temperature are met with in severe cases. The acute stage 
of the illness lasts some two weeks, and may either terminate fataUy or pass 
on into the eruptive stage with chilblain-like nodules, ».e. verruga peruviana. 

Diagnosis. — The rod-shaped bacilli are only demonstrable in the blood 
smears in severe infections, and Noguchi preferred culturing Bartonella 
baciUiformis for this reason. The limited geographical distribution and the 
rapid onset of a febrile megalocytic anssmia are important features in diagnosis, 
but malaria, paratyphoid, rheumatic fever and tuberculosis may need to be 
differentiated. 

Prognosis. — A great variation in the intensity of the infection in different 
patients is noted. Mild cases recover, but in well-established cases of Oroya 
fever the mortality rate is from 30 to 40 per cent. 

Treatment. — Sand-fly bites should be avoided by sleeping under netting 
with a 22-inch mesh. 



132 


INFECTIOUS DISEASES 


Specific treatment with an arseno-antimony compound, Sdt. 386B, is 
now available. This drug, introduced by Kikuth, is given intravenously in 
a dosage of 0*1 -0*3 g. on three or more occasions. Bartonella rapidly dis- 
appears from the blood, and the anaemia improves. In some cases a total of 
5-7 g. was tolerated without untoward effect. 


VerbOga Peruviana 

Synonym*— Localised Bartonellosis. 

liefinitton. — This is the eruptive stage of Oroya fever in which host 
resistance is high ; miliary and nodular lesions may result which show a 
marked tendency to ulceration and haemorrhage. 

.Etiology. — The disease may be transmitted by local inoculation from 
monkey to monkey, and Noguchi has successfully cultured Bartonella bacilli' 
/ofnws from the local lesions. Only specially susceptible animals show the 
systemic manifestations associated with Oroya fever. 

Pathology. — The pathological lesion is a very vascular, infective granu- 
loma showing a marked tendency to ulceration and h®morrhage. The endo- 
thelial lining of both lymphatics and capillaries proliferates. Plasma cells and 
fibroblasts appear in an oedematous, delicate reticulum containing numerous 
blood vessels around which angioblasts undergoing mitosis may accumulate ; 
the late appearances may simulate fibrosarcoma. 

Symptoms. — The incubation period varies from 2 to 6 weeks, when 
rheumatic-like pains develop in the limbs and joints associated with moderate 
fever which generally subsides within a few days. Subsequently an eruption 
of tubercles and nodules occurs. The miliary type of lesion commencas as a 
red macule which gradually develops into a flat or pedunculated wart-like 
structure about the size of a small pea ; the lesions occur most frequently on 
the face and extensor surfaces of the arms and legs, but similar ones may 
involve the mucous membranes of the eyes, nose, pharynx and larynx, 
giving rise to cough, hoarseness, epis taxis and evejo sudden death. The 
nodidar type of lesion may attain the size of a chestnut ; these tumours often 
ulcerate, forming large, bleeding, fu^ating masses situated in the flexures 
of the joiiite and appearing in successive crops. Little difficulty is experienced 
in diagnosis and fatal results are rare, though the disease may last 2 to 3 
months. 

Treatment. — When the nodules ulcerate they should be dressed with 
antiseptics, and if they undergo necrosis or haunorrhage severely they may 
be excised. Intravenous injections of Sdt. 380B, should be administered. 

G. Carmichael Low. 

N. Hamilton Fairley. 

PNEUMOCOCCUS INFECTIONS 
Lobar Pneumonia (see p. 1225). 
Broncho-Pneumonia (see p. 1237). 

BOTULISM (see p. 401). 
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B, DISEASES CERTAINLY, OR ALMOST CERTAINLY, 
OR POSSIBLY DUE TO FILTRABLE VIRUSES 

INTRODUCTION (sec pp. 8 10) 

THE COMMON COLD 

Synonyms. — Acute Coryza ; Cold in the Head. 

Definition. — An inflammatory process affecting the upper respiratory 
tract in which the air sinuses and tubes in (jomiectioii therewith may also 
be involved. 

AEtiology. — Colds are very common in the damp variable weather of 
the autumn, winter and spring in temperate climates. Susceptibility to 
infection tends to diminish with age, yet shows great variation amongst 
different individuals and even in the same individual under different con- 
ditions. Both sporadic and epidemic forms are met with, and infection 
may spread through a community with great rapidity. Amongst imjportant 
predisposing causes are frequent changes of atmosphere, as by entering and 
leaving hot, stuffy, ill-ventilated, crowded rooms ; the presence of a focus 
of chronic infection in the upper respiratory tract, e.g, adenoids, infected 
tonsils and chronic cranial sinusitis ; structural anomalies which interfere 
with free ventilation of the nose, e.g. deflected septum, and polypi ; and 
chronic irritation of the mucosa by smoke, dust or chemicals in sprays, etc. 
Very little is known of the exact pathogenesis, hut there would appear to 
be at least tw^o factors. A filtrable virus seems to be primarily responsible, 
aided by other organisms which set up a secondary infection, either severally 
or together. The virus is air borne, and spread is by droplets expelled from 
the nose and naso-pharynx by sneezing, speaking, coughing, etc. The 
portal of entry is the nasal or pharyngeal mucosa and, possibly, the con- 
junctival sac ; infection develops locally via the submucous lymphatics 
to neighbouring areas, all or one of which may bear the brunt of the in- 
flammation, the resulting clinical picture l>emg an acute rhinitis, sinusitis, 
pharyngitis, laryngitis or tracheitis. The secondary infection may be by 
organisms already present as normal inhabitants on the inflamed mucosa, 
e.g, pneumococcus, streptococcus viridans or micrococcus catarrhalis ; or 
pathogenic bacteria generally conveyed by droplet, e.g, hcemophilus influenzte, 
streptococcus h®molyticu8, staphylococcus pyogenes. It is impossible to 
be dogmatic as to which signs and symptoms are consequent on the primary 
or the secondary infection respectively ; it may be that variations in 
symptoms and the degree of the accompanying toxaemia in different in- 
dividuals in the same epidemic are due to variations in the secondary infec- 
tion. Local infection induces vasodilatation and oedema in the spongy sub- 
mucous tissues and engorgement of the mucosa, with outpouring of mucoid 
secretion, which soon becomes muco-purulent in character. The swelling 
may cause obstruction to the outlet of an air cell, particularly in the ethmoid 
or sphenoid, or to the duct of the frontal sinus ; absorption of air behind 
such an obstruction may be responsible for a '' vacuum headache/* or if 
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the Eustachian tube is involved to deafness and vertigo ; when an air sinus 
is implicated in the inflammatory process and its opening is obstructed, 
local pain and “ distension headache ” are prone to follow. 

Clinical Features. — The incubation period varies considerably but is 
usually between 12 and 48 hours ; it would appear to be shortened by chilling 
of the body or exposure to wet. The first symptom is often a stuffiness in 
the nose, which is soon accompanied by a pricking sensation and sneezing ; 
a profuse discharge, at first mucoid but which within 12 hours becomes 
mucopurulent, may lead to excoriation of the anterior nares. Taste and 
smell are impaired. Pharyngitis and tonsillitis are common, and there may 
be some follicular exudate on the tonsils. If the inflammation spreads to 
the larynx, the voice becomes hoarse, and a tracheitis will induce a painful 
irritating cough which may be paroxysmal, especially at night, and retro- 
sternal soreness. Symptoms are confined in the main to the respiratory 
tract. Constitutional disturbance is usually slight, though in some epidemics 
the temperature may reach 102° F. for 48 hours. In such cases pain in the 
hack and limbs, and a sense of exhaustion may be experienced. The catarrh 
slowly subsides, and the patient is usually free from symptoms in from 4 
to 7 days. Immunity is shortlived. 

Complications and Sequelae. — When these arise, they are consequent 
on the secondary infection. Some suffusion of the conjunctivae is common. 
Herpes around the nostrils and on the lips may be extensive during the acute 
stage. Suppuration in the accessory sinuses or an acute otitis media may 
occur. Bronchitis, especially in those patients liable to that disease, may 
flare up and persist for a long time. Broncho-pneumonia is the most serious 
complication, and not a few cases of pulmonary tuberculosis follow a 
“ neglected cold.’’ 

Treatment. — Prophylactic. — The avoidance of infection in the com- 
munity is well-nigh impossible, but much may be done by efficient ventila- 
tion and fresh air. When knowingly exposed to infection, it is a good rule 
to keep the mouth shut as far as possible, and on leaving some individuals 
have faith in taking a pinch of snuff into each nostril. A full dose of quinine 
is certainly sometimes of value when symptoms threaten : e,g. liq. quininse 
ammon., min, 120, tinct. opii camph., min. 60, spir. ammon. aromat., min. 60, 
in half a tumbler of water ; which may be repeated in 4 hours if necessary. Stock 
anti-catarrh vaccine undoubtedly has a prophylactic value in some seasons ; 
though the results of inoculation may appear encouraging through one 
winter, they may be disappointing the next, or vice versa. If inoculation 
is to be employed in this country it is recommended that four doses (J, J, 
j and 1 c.c.) of the St. Mary’s Hospital vaccine should be given subcutaneously 
at weekly intervals during September, followed by 0*5 c.c. once a month 
throughout the winter. In those patients in whom recrudescence, relapse 
or repeated re-infection appear to be associated with a chronic inflammatory 
focus in the upper respiratory tract, that focus should be eliminated by 
surgical means ; in these conditions vaccine therapy is not included in the 
first line of attack. 

Discharge from the nose and throat during the first 48 hours is highly 
infective ; handkerchiefs, pillow-cases and other materials likely to be 
soiled should be soaked in disinfectant. 

General. — Though isolation is, in theory, admirable both for the pro- 
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tection of the patient and for limiting the spread of the disease, in practice 
it can be enforced but seldom. If there is much constitutional disturbance, 
if the patient suffers from the frailty of old age, or active pulmonary disease, 
or diabetes mellitus, or subacute nephritis, or heart failure, the common 
cold must be taken seriously and the patient confined to bed until free from 
symptoms for 48 hours. 

Treatment is entirely symptomatic. In the early stage stuffiness of the 
nose and throat may be relieved by inhalation for 10 minutes from a jug 
containing boiling water | pint and cold water J pint (or a pint of boiling 
water allowed to stand for 7 minutes), tr. benzoini co., min. 60, and menthol 
grs. 2. This should not be done just before the patient goes out of doors. 
A solution of 2 per cent, silver nitrate or colloidal silver may be used as a spray. 
Amphetamine (benzedrine) and ephedrine may give temporary relief to 
symptoms by shrinking the congested nasal mucosa ; they should not be used 
to excess. Hoarseness of voice and the retrosternal soreness of tracheitis may 
be helped by local counter-irritation ; a piece of active mustard plaster the size 
of half a crown applied to either side over the thyroid cartilage for 20 minutes, 
or heat in some form, may serve to restore a lost voice. Diaphoresis is 
encouraged by aspirin, Dover’s powder and a hot drink at bedtime. Drugs 
of the sulphonamide group should not be administered as a routine ; only 
when a pyogenic complication develops should the appropriate drug be 
given, and in full dose. 

Horder. 

A. E. Gow. 


MEASLES 


Symptoms. — Morbilli. 

Definition. — A specific infectious fever, characterised by catarrh of the 
respiratory passages, the presence of Koplik’s spots on the mucous membrane 
of the cheeks, a distinctive papular eruption on the skin and a special liability 
to pulmonary complications. 

Etiology. — Measles is of universal distribution. Both sexes are equally 
liable. It is extremely infectious, and there is little evidence that natural 
immunity ever occurs, but a temporary active immunity may be acquired 
during epidemics without an overt attack. When introduced among un- 
protected communities it spreads with appalling rapidity to persons of all 
ages, and causes many deaths. More than half the attacks of measles occur 
in the first 5 years of life, but there is a temporary passive immunity of the 
newborn child, possibly due to maternal immunity, gradually waning after 
the first 3 months, and infants under 6 months rarely take the disease. Early 
incidence is most pronounced in poor and crowded communities ; among the 
middle classes it is delayed to school age or later. Seven-eighths of all cases 
occur in children under 10. When measles occurs in a pregnant woman 
abortion or premature delivery often results, and the infant may also exhibit 
the rash, usually in the same stage as the mother (Congenital Measles), The 
disease is endemic in large cities, and cases are numerous from December to 
March, again increasing in May and June. Epidemics recur every two or 
three years, and every tenth year an especial incidence is said to be noticeable. 
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The virus resides in the secretions of the respiratory tract and direct 
infection is the rule, very intimate contact is not essential. Tnfectivity may 
be present 5 days before the appearance of the rash, possibly longer, and 
then rapidly declines. Only on rare occasions do intermediaries convey 
the infection, and rooms and fomites do not retain it for more than a short 
period. There is no evidence incriminating water, milk or other articles 
of food. 

Pathology . — The causal agent is a filter-passer, but has not been positively 
identified. A small diplococcus, which forms green colonies on blood-agar, 
isolated by Butb Tunnicliff, was at one time suspect. The disease has been 
reproduced in man and monkeys by inoculation with blood, bronchial 
secretions or tears. The most striking visceral change is broncho-pneumonia. 
Secondary infections chiefiy with haemolytic streptococci are common. 
Catarrhal or ulcerative laryngitis may be found. The bronchial glands are 
inflamed and the lymphoid aggregations of the small intestine may be very 
conspicuous. Active tuberculous lesions are not uncommon. 

Symptoms. — The rash appears on the fourteenth day of infection, some- 
times a day earlier or a day later, but it may be delayed in patients who have 
been injected with the serum of convalescents. This interval is more constant 
than that which elapses between infection and the first catarrhal symptoms. 
Reckoning to the onset of fever and catarrh 9 or 10 days usually pass. In 
some cases the incubation period is slightly febrile and a transitory feverish 
catarrh with fleeting rash has occurred even a few hours after exposure to 
infection (Goodall’s illness of infection), A polynuclear leucocytosis is char- 
acteristic of the incubation stage. Slight enlargement of the cervical, inguinal, 
axillary and other glands may precede the eruption. Koplik’s spots on the 
buccal mucosa may precede the rash by 2 or 3, sometimes by 5, days. 
Prodromal rashes are not uncommon ; a precocious macular eruption is the 
commonest, but a punctate scarlatiniform erythema is the most important, 
since it simulates scarlet fever. It is apt to appear on the second day of 
invasion. An urticarial rash may also occur. 

Invasion . — This is characterised by catarrh of the respiratory tract, 
fever and the outbreak in the mouth of Koplik’s spots. It culminates in 
the appearance of the skin eruption. Sneezing, irritating cough, watery 
eyes and conjunctival injection are the early signs. There is chilliness, and 
the temperature may reach IDS'" F. by the end of the first day. Photophobia 
and sharp diarrhoea may occur. In the early stage of invasion slight blotchi- 
ness of the skin about the mouth and nose may be evident. The cutaneous 
rash usually appears on the fourth day, and a deceptive remission of symptoms 
and fall of temperature sometimes occur just before its outbreak. In some 
ii^tances laryngeal symptoms are marked during the invasive stage, and 
give rise to suspicion of diphtheria ; exceptionally, catarrh is insignificant, 
and an attack severe simple tonsillitis is simulated. 

Koplik’s spots are of great importance in the early diagnosis, since they 
are recognisable some 72 hours before the rash, with the appearance of which 
t^y rapidly disappear. They are minute superficial specks of a bluish-white 
tinge, and show a tendency to aggregate into small clusters or granular 
patches. Their common site is on the inner aspects of the cheeks, opposite 
the line of appoaition of the mojax teeth ; but they may be more widely 
scattered over the buccal mucous membrane, on the inner surfaces of the 
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lips, and aka on tha conjunetivtB. Scmietimes they are surrounded by a 
bnght red areoia. In addition, the mucous membrane of the mouth becomes 
congested and dusky, and a decided blotchy enanthema may here precede the 
eutaneoiiis rash. 

Period of eruption . — With the approach of the rash the symptoms become 
aggravated. The temperature (Fig. 3) rises sharply, it may be to 104® or 
105® F. The hurried respiration and slight cyanosis may suggest broncho- 
pneumonia. Diarrhoea may persist, and sometimes urinary irritation is 
noticeable. The nasal and con- 
junctival discharges become more 
purulent. The eruption makes its 
first appearance about the brow, 
behind and below the ears, and in 
the circumoral region. Karely, it 
appears first mi other parts, such 
as the buttocks, thighs or wrists. 

It spreads rapidly, sometimes after 
a short hesitation, over the face, 
neck, trunk and extremities, and 
is usually fully out on the fifth or 
sixth day of the attack. Small 
brownish macules are the first 
elements, but they soon become 
papular, and show a tendency to 
fuse into groups with irregular 
sinuous outlines. Profuse eruptions 
may become confluent on the face, 
neck, back and extensor aspects of 
the limbs. Petechial hsemorrhages 
in the rash are not uncommon. 

The skin is usually moist and 
exhales a peculiar musty smell. 

Rarely, it is hot and dry. Itching or 
burning sensations may accompany 
the rash. The eruption fades in 
the order of its appearance, and 
usually disappears in the course of 
two or three days ; but brownish 
staining may persist for some time, 
particularly on the back. A fine 
branny desquamation speedily follows. At its first appearance, the rash 
may fail for a time to spread ; retrocession is also sometimes ob^rved. A 
badly developed and retarded rash is eharacteristic of some severe attacks, 
and in asphyxial states the rash may be quite cyanotic. As the rash develops, 
the temperature continues to rise, reaching its maximum with the cHmax of 
the attack in from 24 to 48 hours. When the rash begins to fade, the tempera- 
ture falls more or less abruptly by a crisis which is rather prolonged. The 
pulse-rate is increased in proportion to the fever, but the respiration is dis- 
proportionately rapid. The catarrhal symptoms also reach their greatest 
intensity at the height o# the eruption. Headache, s^ht delirium,, insomnia 



Fig. 3. — McasleH. Showing the remisi^ion in 
mvaaioii stage and the abrupt terminatiioti. 
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and a feeling of intense wretchedness are characteristic of this period. The 
throat may be sore, and the glands at the angle of the jaw tender. The tongue 
at first is heavily coated, but before long red papillae are evident, and when 
peeling is complete a clean, red papillated tongue, very like that of scarlet 
fever, may often be seen. With the crisis rapid amelioration of all symptoms 
should occur. 

The blood now shows a leucopenia with a high percentage of large 
lymphocytes. All complications induce a polynuclear leucocytosis. 

The urine presents the ordinary febrile characters. Transitory albumin- 
uria may occur. Ehrlich’s diazo-reaction is nearly always present, and is 
most marked when the temperature begins to fall. An acetone reaction is 
obtfiined in most cases. 

Varieties. — Attacks may be mild or severe. Some of the mildest attacks 
are abortive, the rash failing to appear, and only Koplik’s spots giving a 
clue to the disease. Severe attacks are classified as toxic, pulmonary and 
hseinorrhagic. The toxic type includes those cases in which the patient may 
succumb during the eruptive period without evident complication. Ill- 
defined rashes, high fever, muscular tremor, delirium, dyspnoea and circulatory 
failure are characteristic features. In the pulmonary type the infection falls 
with especial stress upon the lungs. The temperature is high, the respirations 
rapid and hissing, and the condition suggestive of slow asphyxia. Consolidation 
of the lungs cannot be detected, but rhonchi are present everywhere, accom- 
panied by fine crepitations. A stuporose condition may precede death or 
terminal convulsions may arise. The true hmnorrhagic type of measles is 
rare. The patient may bleed from the mucous membranes with haemorrhages 
into the skin and subcutaneous tissues. Recovery takes place in some instances. 
Haemorrhage into the rash has not the same grave significance. 

Complications. — These are numerous, but those involving the respiratory 
tract, the middle car and the bowel are the most important. 

Laryngitis may accompany the onset, develop during the eruption, or 
appear early in convalescence. Arising in the invasive stage it may simulate 
laryngeal diphtheria. Laryngitis is more common during the eruptive period, 
and may persist for some days — ^it may be complicated by laryngeal ulcera- 
tion, sometimes by oedema of the glottis ; but necrosis of the laryngeal 
cartilages and abscess formation are rare. Severe laryngitis developing during 
convalescence should always arouse suspicion of diphtheria. 

Bronchitis is often present during the eruptive stage, but broncho- 
pneumonia is a much more serious complication, and is a common cause of 
death. Its incidence is favoured by climatic conditions, overcrowding and 
contact with similar cases. It is generally attributed to secondary pneumo- 
coccal or streptococcal infection ; but, especially when occurring early in 
the infection, it is rightly regarded as due to measles itself. This early 
broncho-pneumonia is associated with a high temperature and considerable 
toxsemia. It is suffocative in type, and the lung signs arc rather those of 
capillary bronchitis than of consolidation. During the eruptive stage, broncho- 
pneumonia should be suspected if the temperature fails to fall with subsidence 
of the rash, and the pulse remains quick and respiration rapid. It may clear 
up in a week or ten days, but often persists for weeks, or relapses. The 
temperature chart often shows remarkable daily remissions and exacerbations 
which may lead to suspicions of tuberculosis. The mortality is serious, since 
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one-third or one-half of the children attacked are said to die. Feeble infants 
succumb rapidly, and in those who recover convalescence is protracted. 
True lobar pneumonia is uncommon. Massive collapse of the lower lobe of a 
lung has been described ; its onset is sudden with intense dyspnoea, cyanosis 
and cardiac failure. It is distinguished from pneumonia by the feeble- 
ness of the breath sounds, upward displacement of the diaphragm and 
dislocation of the heart towards the affected side. Rarely mediastinal and 
subcutaneous emphysema have occurred. Effusions into the pleura have 
been noticed in some epidemics, and empyema may follow. Fibrosis of 
the lung and bronchiectasis may originate in the broncho-pneumonia of 
measles. 

Pericarditis or endocarditis sometimes develops ; and may be associated 
with chorea. Arthritis with rheumatic pains is sometimes pronounced. 

Blepharitis and phlyctenular ulcers of the cornea are common sequels. 
In cachectic children intense conjunctivitis may arise and lead to ulceration 
and even perforation of the cornea with destruction of the eye. 

The catarrhal stomatitis of measles occasionally persists and becomes 
ulcerative. A gangrenous form (noma) may attack the lips, cheeks, vulva 
or other parts. A discoloured patch appears on the mucous membrane 
and quickly ulcerates, extending both in depth and breadth. A zone of 
inflammatory induration surrounds the lesion, and a fetid odour is given off. 
Noma is terribly destructive both to soft parts and bone, and is very fatal. 
It occurs in debilitated and feeble children, and is attributed to secondary 
infection. Vincent’s spirilla and fusiform bacilli are often present. It is said 
to be sometimes due to the Klebs-Loeflier bacillus. 

Otitis media is frequent. It may be catarrhal or suppurative ; the 
suppurative form is more common in children, and is responsible for much 
chronic ear disease. Mastoid inflammation may occur, and deafness may 
result. 

Cutaneous eruptions of eczematous, impetiginous or pustular tyi>e 
are common. Sometimes they are widespread, and very resistant to 
treatment. 

Enlargement and suppuration of the cervical glands, entero-colitis and 
ascites are rarer complications. 

Encephalo-myelitis may occur towards the end of the first week, with a 
course which is either rapidly fatal or tends to spontaneous recovery. Meningeal 
symptoms or convulsions may signalise its onset. Hemiplegia, aphasia^ 
coma or mental defect are rare. Myelitis, sometimes of the ascending form, 
has been known to occur ; also symptoms suggestive of disseminate sclerosis. 
Sometimes the cranial nerves are attacked. Paralysis of extra-ocular muscles, 
papilloedema and optic atrophy have all been encountered. The peroneal 
type of muscular atrophy may follow measles. 

Measles especially favours the development of tuberculosis hitherto 
latent in the bronchial glands or elsewhere. Caseous broncho-pneumonia, 
miliary tuberculosis of the lungs, or general tuberculosis with meningitis may 
follow measles immediately or occur after a quiescent period. Measles 
often occurs in close association with whooping-cough, diphtheria and 
scarlet fever. 

Relapse in measles is rare. Second attacks, although uncommon, 
undoubtedly occur, and some unfortunate individuals never appear to 
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acquire any lasting immunity. Fourth, and even seventh, attacks are 
known. 

Diagnosis. — In the prodromal stage, measles may be mistaken for 
ordinary naso-pharyngeal catarrh. If laryngitis is pronounced, and the 
child croupy, diphtheria may be simulated. Mastoid operations, operations 
on the tonsils and even on the appendix sometimes are performed precipitately 
before the true nature of the infection is recognised. Febrile symptoms and 
loss of weight during the incubation stage may be erroneously attributed 
to tuberculous infection. The prodromal scarlatiniform rash may lead 
to confusion with scarlet fever. These errors may be avoided by bearing in 
mind the possibility of measles, inquiring for possible exposure to infection, 
and particularly by a careful search for Koplik’s spots, and shottiness of 
the posterior cervical glands. The ])re-eniptive fall of temperature and 
recession of the catarrhal symptoms before the appearance of the rash should 
be borne in mind, and not lead to premature relaxation of precautionary 
isolation. 

In the eruptive stage, the fevers with which measles may be confused are 
rubella, small-pox, and perhaps typhus. 

RuheXla is distinguished by the trivial nature and brevity of its prodromal 
symptoms ; the slightness or absence of catarrh and cough ; the insignificant 
fever ; the absence of Koplik's spots and of stomatitis ; and the presence of 
tender enlargement of the posterior cervical, mastoid and occipital glands. 
The rash of rubella is smaller, pinker and more discrete ; but a scarlatiniform 
stage may supervene. The patient never feels or appears so ill as in ordinary 
measles. 

Srmll-pox may be heralded by a prodromal rash of morbilliform character, 
which may have a similar distribution to that of measles, save perhaps on 
the face. Catarrh, stomatitis and Koplik’s spots, however, are absent, 
and the onset is more abrupt than that of measles, and more likely to be 
signalised by such symptoms as backache, acute shivering, vomiting and 
prostration. 

Measles may, on the other hand, be mistaken for the early eruptive stage 
of small-pox, for in both an illness for a few days may precede the appearance 
of a papular rash on the fa(;e and upper parts of the body. Catarrh, Koplik’s 
spots and distribution of the rash about the ears, forehead and margins of the 
hairy scalp are in favour of measles. The temperature, too, continues to rise 
until the maximum efflorescence, whilst that of small-pox falls with the 
appearance of the rash. As the rash develops, the shottiness of the small- 
pox papules and the peculiarities of their distribution become apparent. 

Typhus fever may be simulated by measles when the rash of the latter 
is receding and dusky, and lung complications are present ; but the rash of 
typhus rarely invades the face, which is always affected in measles. The 
Weil-Felix reaction also is valuable. 

Septic msAes in scarlet fever are often morbilliform ; but their distribution 
does not conform to that of the measles rash. Serui/i rashes, food rashes 
and drug eruptions may assume a measly character ; but these rashes often 
prove to be polymorphic when the whole body is examined, as it should be, 
and, besides, other signs of measles are wanting. 

The macular syphiUde is distinguished by the absence of respiratory 
catarrh and of Koplik’s spots. History of exposure to venereal infection, a 
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chancre and the accompanying throat symptoms afford a clue. The 
Wassermann test should be employed. 

Prognosis. — In different epidemics the death-rate may vary from 1 or 2 
to ov^er 50 per cent. Measles is most fatal to infants and young children, 
70 per cent, of the mortality occurring in children under 3 years of age. 
After the fourth year the death-rate is low. Rickets, tuberculosis, oongenitol 
syphilis, malnutrition and chronic bowel complaints are unfavourable footers, 
and the disease is more fatal among the poor. In the cold season of the year 
the tendency to respiratory complications is more marked. When the in- 
fection occurs in conjunction with whooping-cough or chronic lung disease 
the mortality is high. Diphtheria is ^t to assume the laryngeal form, and 
is an especially fata] complication. Considerable toxeemia with high fever, 
cyanosis, muscular tremor and diarrhoea point to a severe attack. Lar3mgitis, 
capillary bronchitis and broncho-pneumonia are serious. Cerebral symptoms, 
such as prolonged stupor or convulsions, are of bad augury. Remarkable 
recovery has been noticed in some cases of ascending myelitis. 

Treatment. — Prophylactic. — Measles is chiefly disseminated by schools. 
The difficulty in controlling outbreaks of measles arises from the fact that 
it is extremely infectious, and the infectivity is present in virulent form for 

4 or 5 days before the rash appears. Notification and school closure have 
been tried with poor results. The best method is to make provision for the 
early recognition of suspicious symptoms in contacts or to exclude those 
who have not had measles previously, for a period covering the ninth to 
the sixteenth day after the occurrence of the first case. 

As regards the home, when measles occurs those who have had the disease 
need not be excluded from school — save from infant classes, but those 
presumably susceptible should either be excluded for over 16 days from 
exposure to infection, or, if allowed to attend, be subjected to daily 
examination. 

In ward outbreaks children who have not had measles should be pas- 
sively immunised, and if possible isolated or, at all events, segregated in small 
groups. 

Serum prophylaxis , — Intramuscular injection of the blood serum of 
healthy convalescents from measles into susceptible contacts produces a 
peumve immunity, which lasts about a month. Injection during the first 

5 or 6 days of the incubation period prevents measles if the dose is 
adequate. Injection after the sixth and before the ninth day will modify 
the severity of attack, and allow the development of an active immimity 
which is lasting. 

The dose is 2 c.c. for each year of a child’s age up to a maximum of 10 o.c. *, 
more is needed for adults or if the serum is injected late. In children under 
3 years of age it is better to prevent the attack altogether. The most potent 
serum is obtained from the sixth to the ninth day after defervescence. The 
donor must be free from syphilis, malaria and tuberciulosis, and must not 
be incubating any other infectious disease. The serum of adults, presumed 
to have had measles, but not recently, is of some value, but the dose should 
be doubled. A placental globulin extract has been prepared for use in the 
same way. 

If measles follows the subcutaneous injection of immune serum the rash 
fails to erupt at the site of injection ; this is the DebrS phenomemn. Immune 
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serum does not blanch the developed rash. A disquieting feature is the 
occasional occurrence of infective hepatitis after the administration of 
convalescent measles serum, sometimes after so long an interval as 3 
months. 

Systematic taking of temperatures and examination for Koplik’s spots 
and catarrh facilitate early detection of the disease, when patients are under 
close observation. The wilful exposure of children to the contagion of 
measles is unjustifiable, as the nature of the resulting attack can never be 
predicted. 

Sixteen days’ quarantine from the date of last exposure to infection is 
usually deemed sufficient, but, owing to the trivial nature of the prodromal 
symptoms it is better, in the case of schools, to allow a period of 3 weeks 
to elapse, especially if serum prophylaxis has been attempted. Convalescent 
patients in the absence of complications are quite free from infectivity at 
the end of a fortnight from the appearance of the rash. 

Curative. — The patient must be confined to bed during the febrile, and 
also during the prodromal stage, if this be recognised in time. The sick-room 
should be kept at a temperature of 60° to 65° F., and ventilation effected by 
means of open windows ; an open fire is also an advantage. The photophobia 
calls for the avoidance of direct light. Clothing should be light and consist 
of a flannel or woollen nightdress ; this is sufficient to prevent chill, allows 
the respiratory muscles full play, and encourages the evaporation of perspira- 
tion. Strict attention should be paid to cleansing the mouth and teeth, and 
the regulation of the bowels. During the febrile stage the diet should be 
restricted to milk, diluted if necessary with barley water. Tea may be allowed, 
and fruit juices or barley water given to assuage the thirst. 

Twice a day during the febrile period the patient should be washed with 
tepid water ; but should the attack assume a toxsemic form, accompanied by 
high fever and delirium, cold sponging or the use of the cold pack is advisable. 
Amidopyrin, given early, is said to abort the disease, but has its dangers. 
The hot mustard bath is useful for children when pyrexia is accompanied by 
indications of circulatory failure. 

Laryngitis in the early stage is relieved by steam and the use of a simple 
expectorant mixture, to which a sedative may be added. The croupy symp- 
toms usually subside without necessitating tracheotomy or intubation. The 
possibility of the presence of diphtheria renders a bacteriological examination 
essential. 

Laryngitis which persists after the eruption may be alleviated by the 
inhalation of compound tincture of benzoin or lysol in the strength of 60 minims 
to the pint of boiling water. The cough is relieved by a simj^le linctus, or one 
containing I grain of morphine or other sedative. Late laryngitis if diphtheritic 
needs antitoxin. Bronchitis and broncho-pneumonia call for prompt treat- 
ment. A jacket of Gamgee tissue should be applied. If the cough is dry and 
irritating, steam often relieves. An expectorant mixture containing 
ipecacuanha and a small quantity of potassium iodide is useful. Sulphona- 
mides may prove valuable. Sometimes a single mustard and linseed poultice 
gives great relief. As the cough becomes looser, steam should be discarded 
and free ventilation arranged. It is well to separate cases with broncho- 
pneumonia from others, as the condition is believed to be infectious. Treat- 
meiit of the broncho-pneumonia of measles in the open air, where circum- 
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stances and weather permit, gives excellent results. Oxygen is valuable 
where there is much respiratory distress and cyanosis. Cardij^ dilatation is an 
indication for the application of leeches. Frequent small meals are preferable 
to overloading the stomach. 

Conjunctivitis should be met by bathing the eyes with boric lotion and the 
application of boric ointment to the lids. In severe cases, drops of silver 
nitrate solution, 2 grains to the ounce, should be instilled night and morning, 
or a 2-10 per cent, solution of silver protein used. Should the cornea 
ulcerate, atropine drops should be employed and oculent hydrarg. oxid. 
applied. Eye bandages are undesirable. 

Stomatitis usually subsides quickly ; the mouth should be cleansed with a 
lotion containing chlorate of potash (10 grains to 1 fl. ounce). In the presence 
of ulceration due to Vincent’s organism, neoarsphenamine should be injected 
or applied locally . The supervention of noma calls for bacteriological examina- 
tion and antitoxin or surgical interference in the way of cauterisation or free 
excision. Entero-colitis is managed on the same lines as infantile epidemic 
diarrhoea. 

Convulsions and encephalo-myelitis are treated by sedatives and lumbar 
puncture, repeated if the cercbro-spinal fluid is under increased pressure. 
Intramuscular, intravenous or intrathecal injection of 10 c.c. of blood serum 
from a recently recovered case with this complication, if obtainable, seems 
worthy of a trial. 

In an uncomplicated case of measles the patient may be allowed up 2 or 3 
days after the temperature subsides. Supervision should be exercised during 
the convalescence of severe cases, and the possibility of later tuberculosis 
borne in mind. Ear discharges call for skilled treatment, as they may become 
chronic. 


RUBELLA 

Synonyms. — German Measles, R(itheln. 

Rubella is quite distinct from ordinary measles and from scarlet fever. 
It protects only against itself. Amongst the exanthemata it is characterised 
by its long incubation period, its short invasive stage, its benign course and 
its seasonal prevalence. 

iEtiology. — The infectivity is less than that of measles and of short dura- 
tion. Like measles it is infectious for a day or two before the eruption 
appears. Infection is facilitated by close contact and there is no evidence 
that the disease is spread by fomites. Infection through an intermediary 
cannot be considered proved. The infective agent is unknown, but a filtrable 
virus has been suspected. 

Rubella is prevalent in the first half of the year. Cases increase from 
January to a maximum in May and June. After that an abrupt fall ensues. 
A series of local outbreaks usually occurs, determined by the aggregation of 
a number of unprotected young adults. A more or less pronounced epidemic 
wave occurs every third or fourth year. The maximum incidence is at a 
later age period than that of measles, but even the youngest infants have been 
known to take the disease. Its frequency much diminishes after the age of 
30. Sex is without influence. 



m INFECTIOUS HSSEASES 

Sjrinptoxn^* — The inciibation period, although variouriy stated to be from 
7 to days, is usually 17 or 18 days> 

Fi^mouitory symptoms are mild or altogether absent, bnt a short eatarrhai 
stage usually occurs, the rash making its appearance within 24 hours. Rarely 
a longer prodromal period of ill-defined illnesa occurs before the eruption. 
The chaojacteristio adenitis of the ntastoid, occipital, cervical or other lymph 
glands can, more often than not, be. detected for a day or two, e^fceptionaliy 
even a week or longer, before the appearance o£ the rash. 

The rash is often dimorphic. Macular, slightly papular anxi morbilliform 
in its progress, it frequently fuses and becomes scarlatmiform in its ^ond 
stage. Discrete spots first appear on the face or neck ; they invade the circum- 
oral region and may be found behind the ears and on the scalp. Sometimes 
they are first found on the wrists, chest, shoulders, or even on the legs. They 
are smaficr than the papules of measles, pale pinh in colour, and tend to 
cluster in small groups. The rash quickly extends to the trunk and limbs 
and. in most cases as quickly fades. On the second day the face is no longer 
spotty but appears diffusely erythematous (“ sunburnt ”). Sometimes the 
outbreak of tbe eruption is halting in its progress. The scarlatiniform stage 
is not developed in all attacks ; it is due to the fusion of the discrete elements, 
and is generally best marked on the trunk, especially so on the back. It 
becomes most apparent on the second day of the eruption. The rash raredy 
lasts more than 72 hours and hardly stains the skin, thus contrasting with 
measles. 

The mucous membrane of the mouth is not intiamed, and Koplik’s spots 
never oc( 5 ur. The tonsils may be slightly swollen and reddened, sometimes a 
follicular exudate is present. Some degree of pharyngeal catarrh is evident, 
and the tongue may be lightly coated. A fine vesiculation and congestion 
of the soft palate are often seen, and the orifices of Stenson’s ducts 
may be vividly injected. The gums may be injected and tender. The 
conjunctivsB are pink and the eyes slightly suffused. Photophobia is rare. 
Fever is slight, even when the rash is intense. Often there is no fever at all. 
The pulse and respiration rates are only increased in proportion to the febrile 
disturbance. 

A tender adenitis is very distinctive. The mastoid and occipital glands 
may rapidly attain the size of peas ; the posterior cervical glands are also 
enlarged, frequently too those in the axillae and groins. The enlarged glands 
are firm, tender and discrete ; suppuration never occurs. As a rule resolution 
takes place rapidly when the rash subsides. The urine presents no special 
characteristics. 

As in the case of morbilli, a leucocytosis occurs during the incubation 
period, but a leucopenia with a relative increase of lymphocytes is found 
in the eruptive stage. More distinctive is a high percentage of plasma cells 
and Ttirck cells. 

Convalescence is remarkably speedy. Blight furfuraceous desquamation 
may occur. 

Complications. — Complications and sequela) are for all practical purposes 
non-existent. When they do occur they are trivial and take the form of mild 
recurrent sore throat, slight laryngitis, slight bronchial catarrh, rheumatism, , 
rarely acute, or transient albuminuria. Otitk is very rare, and meningeal 
symptoms, eiicephalo-inyelitis, or i)olyneuritis, rarer still. 
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On occasions, epidemics of rubella of more severe type, approximating in 
syn^toms and sequelae much more closely to measles, have been describea. 

Diagnosis. — The disease has a similarity to measles and scarlet fever, 
especially when the latter occurs in a mild form. In addition, the rash of 
rubella must be distinguished from toxic and drug rashes, from the eruption 
of secondary syphilis, from glandular fever, and from certain skin diseases. 

Measles is differentiated by the following points. The incubation period 
is shorter, being 14 days from exposure to the appearance of the rash ; cough 
and catarrhal symptoms are marked, the mucous membrane of the mouth 
h inflamed and Koplik’s spots are present. The rash appears later, is darker, 
more persistent, and stains. There is no late scarlatiniform stage. Fever is 
more pronounced, and the mastoid and occipital glands are not especially 
enlarged. Pulmonary complications are much more likely to occur. 

Rubella is often mistaken for scarlet fever. Distinctive points in favour 
of the latter are ; the short incubation period ; the occurrence of such initial 
symptoms as vomiting, marked faucial inflammation, shivering or severe 
headache. The fever is high at onset and the pulse disproportionately 
rapid. The circnmoral region is free from rash, and by the fourth day the 
tongue has peeled. The occurrence of such sequelae as arthritis, cervical 
adenitis and nephritis, also t)q)ical pinhole or lamellar desquamation, will 
clinch the diagnosis. Even in the scarlatiniform stage of rubella, discrete 
measly elements may generally be detected about the edges of the rash 
on the forearms, wrists, legs and ankles. An eruptive fever which 
simulates measles at its onset and scarlet fever later, is generally rubella. 
Occasionally glandular fever (q.v.) resembles rubella. 

Toxic, enema and drug rashes may bear a resembhuice to the rash of 
rubella, but as a rule these rashes are very irregular in their distribution and 
polymorphic in character. The characteristic glandular enlargement and 
slight catarrh of rubella are absent. 

Of skin diseases, erythema scarlatiniforme and pityriasis rosea are some- 
times mistaken for rubella. The first named bears a greater resemblance to 
scarlet fever ; unlike rubella, it avoids the face, does not give rise to swelling 
of the mastoid and occipital glands, and shows a great tendency to recur. 

Pityriasis rosea, itself possibly an infective fever, is distinguished by a 
herald patch which precedes the general eruption, and the fact that the 
latter usually appears first on the upper part of the trunk. The rash often 
shows commingled macular and ringed lesions. The patches are slightly 
scaly and are decidedly larger and more persistent than the papules of rubella. 
There is no catarrh and no conspicuous glandular enlargement about the 
head. The patches desquamate in a characteristic manner from their centres, 
which are fawn coloured, towards the margins, which are slightly elevated 
and darker. 

Secondary syphilides bear a superficial resemblance to the rash of rubella, 
but are distinguished by the presence of a primary sore, the characteristic 
throat and the conspicuous increase in size, and shottiiiess of the glands in 
the vicinity of the chancre. The WassernKiiiu reaction is of value. 

The Paul-Bunneli reaction will distinguish glandular fever. 

Prognosis.— Recovery is the rule ; second attacks are known, but not 
common, and relapse is very rare. 

Treatment. — Prophylactic. — As the incubation period is long a quaran- 
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tine of 3 weeks is theoretically necessary for contacts, but is rarely imposed. 
They may be watched or isolated from the tenth to the twenty-first day from 
exposure to infection. Early warning of the imminence of attack may be 
gamed by carefully watching the mastoid and occipital glands. 

Curative. — The patient should be isolated and kept in bed until all 
symptoms have subsided. In 7 days all infectivity has ceased, provided 
there is no persistence of faucial, nasal, respiratory or other symptoms. 


SMALLPOX 

Synonym.— Variola. 

Definition. — An acute, specific, highly infectious fever, characterised by 
a definite incubation period and a distinctively distributed, deep-seated 
eruption which passes through the stages of papule, vesicle, pustule and 
crust. The fever shows two phases — a remission at the outbreak of the 
rash being followed by a reaccession on the onset of the pustular stage. 

.Etiology. — All races, both sexes, and persons of every age are susceptible 
if unprotected by a previous attack, or by efficient vaccination. This general 
liability is most evident when the disease is introduced for the first time into 
a new community ; under such conditions it may decimate the population. 
Its present-day incidence on adults is accounted for by vaccination in infancy ; 
in endemic centres it was, prior to the introduction of vaccination, a disease 
of early childhood. Small-pox has at times been epidemic in every civilised 
country, following trade routes and the channels of communication. It is 
more severe in hot climates. Coloured races are said to take it badly. Un- 
like scarlet fever and measles, it frequently attacks infants at the breast. 
When small-pox occurs during pregnancy, infection of the foetus is common 
but not inevitable. Abortion or premature delivery is to be expected in 
all severe attacks. The foetus contracts tiie disease in utero, usually during 
the pre-eruptivc (septictemic) stage in the mother, the incubation period 
being shorter than tlie usual 14 days for contact infection via the respiratory 
tract, in some instances foetal infection is acquired at the time of separation 
of the placenta. Few of the children born in these circumstances survive, 
sometimes they actually show the rash or its scars at birth. 

In England and temperate climes most outbreaks occur during the winter 
and spring, and tend to die out with the commencement of summer. Small- 
pox protects against itself, and second attacks are rare. Vaccination gives 
complete immunity for some years and partial immunity usually persists 
afterwards. Complete natural immunity is very rare, but is reported. In- 
oculated small-pox alfords more complete immunity than vaccination. 

Infection with small-pox is, almost certainly, through the respiratory 
tract, and may be direct or indirect, i,e. by contact, which need not be very 
close, with a patient suffering from the disease or through the medium of 
objects infected by the sick person. Intermediaries may carry the coutagium 
in their clothing or in their hair. The greater incidence in the neighbour- 
hood of small-pox hospitals suggests the possibility of aerial convection of 
the virus for considerable distances, perhaps exceeding a mile, but the 
influence of human carriers in these cases is hard to eliminate. Bedding, 
clothing and rags may retain their infectivity for considerable periods of 
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time, especially when stored. Trai^mission by flies and domestic animals 
is regarded as a possibility. The infeotivity of small-pox is slight at the 
time of the symptoms of onset, and is much greater when the eruption 
appears. It continues until all the scabs have separated. The virus is very 
resistant and long persists in the dry scales and crusts shed from the body. 
Corpses of those recently dead from small-pox can transmit the disease. 
Tramps are often responsible for the conveyance of infection from one locality 
to another. 

There can be no doubt that small-pox is due to a living virus. Minute, 
but characteristic, intracellular bodies are found in the epithelial cells of the 
pocks of small-pox and vaccinia, and also in the cornea of the rabbit, after 
scarification with the virus of these diseases, They are known as Gmrnieri 
bodies and some apparently contain the “ elementary bodies of Paschen. 
The elementary bodies of small-pox and of variola minor are agglutinated 
by the sera of patients convalescent from either form of the disease. 

Pathology. — The cutaneous lesion of small-pox lies in the deeper 
layers of the epidermis. Vesiculation is due to serous exudation 
between the cells. Loculation is caused by vertical strands of de- 
generated epithelial cells which radiate from the base of the pock. The 
tenseness of the vesicle and tethering of the covering by this reticulum cause 
the pock to be umbilicated. In malignant attacks, where the pocks are 
flaccid, and in the old and debilitated where a similar condition may obtain, 
umbilication is often absent. With pustulation the fibres of the reticulum 
are ruptured and the pock becomes dome-shaped. The suppuration is attri- 
buted to secondary infection with extraneous organisms, particularly with 
streptococci. On mucous membranes the vesicles rupture almost as soon as 
formed and are rapidly converted into shallow ulcers. The chief blood change 
is an initial leucopenia, followed after the first week by a leucocvtosis in which 
mononuclear cells preponderate. A secondary anaemia may become pro- 
nounced. The post-mortem appearances are those usually found in acute 
infective processes. The rash persists, the liver is often much enlarged, the 
spleen swollen, and the lungs broncho-pneumonic. Particular attention has 
been drawn to the presence of local necroses in the liver, testicles and bone 
marrow. These are often infiltrated with mononuclear basophil cells. In 
haemorrhagic small-pox, petechial and purpuric haemorrhages are found in 
the skin, mucous membranes, lungs and other viscera, sometimes also in 
the retro-peritoneal tissues and the roots of the mesenteries. 

Symptoms . — Unmodified small-pox; Variola major. 

Period of incubation. — Taking the first symptoms of invasion, this is from 
10 to 14 days. The average period is 12, or counting to the appearance of the 
rash, 14 days. Extremes of 5 to 23 days are mentioned but are rare. In 
inoculated small-pox the generalised eruption appears on the eighth to the 
eleventh day. 

Period of invasion. — In a typical attack the invasive symptoms are sudden 
and of great intensity. The most prominent are severe chills or rigors, 
marked pyrexia, severe frontal headache and intense pain across the loins. 
The temperature quickly reaches a maximum of 103° to 104° F,, and is 
accompanied by severe prostration. Giddiness and nausea are present and 
vomiting may occur, particularly in children. Delirium, mental symptoms 
and even suicidal tendencies may accompany the invasive stage. With these 
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severe symptoms are coupled more ordinary febrile manifestations, such as 
anorexia, thirst, coated tongue and disturbed sleep. The breath is offensive, 
the skin usually hot and dry but sometimes perspiring, and the bowels con- 
stipated. There are, however, mild attacks in which the symptoms of in- 
vasion are much leas severe, and even in more severe attacks pain across the 
loins is not always present. Mild invasive symptoms usually presage a mild 
eruption ; with a severe invasion the attack is generally, although not 
invariably, grave. 

Prodromal rashes , — These may precede the proper eruption for 1 or 2 days. 
They are not always present. There are two types, one purely erythematous, 
the other petechial or hflBmorrhagic with or without accompanying erythema. 
The pure erythemas are of a bright red or dusky purplish colour and may 
appear on the trunk, where they are often patchy, or be limited to the bony 
prominences and extensor surfaces of the limbs. They may suggest the rash 
of scarlet fever or bear a superficial resemblance to that of measles. The 
h»morrhagic or petechial rash, which often has at first a dusky erythematous 
background, is more characteristic. It appears in the flexures of the groins, 
which are stippled with small petechise ; it invades the thigh for an inch or 
two and extends in an ill-defined manner on to the abdomen. Sometimes it 
extends towards the axilla and may be found on the back of the neck and 
flexures of the knees. The petechial rashes are persistent and indicate a 
severe attack. The erythemas are fugitive and of good prognostic import ; 
the only exception is a very brilliant universal erythema of face, trunk and 
limbs which sometimes ushers in haemorrhagic small-pox. 

The eruption , — On the third day the symptoms of invasion are at their 
maximum and the eruption appears, showing first on the forehead and 
temples near the edge of the hairy scalp and also on the wrists. It extends 
rapidly over the body, but always affects most the parts usually uncovered 
and those most exposed to pressure, friction or other irritation. It is least 
profuse on the abdomen and in the groins, somewhat more marked on the 
chest, still more marked on the back, especially across the shoulders, thicker 
still on the arms, choosing their distal portions, and most profuse of all on 
the face, especially its upper part. It reaches the lower extremities within 
24 hours of its first appearance. Meantime the lesions multiply on the parts 
already affected, the eruption becoming thick on the face, and perhaps 
in the scalp, whilst still scanty on the parts invaded later. In 3 days it 
will have attained its full density, but the earlier lesions will be in a slightly 
more advanced stage of development than those which appeared later. 

In a characteristic way it avoids depressions, flexures and protected 
flexor surfaces, such as the armpits, flanks, groins, orbital hollows and supra- 
clavicular fossae. The escape of the axiUss and scantiness of rash on the 
flanks are marked. Abnormal irritation by clothing, irritants or scratching 
may determine a profuse eruption in areas on which, ordinarily, pocks are 
scanty. The pocks are aggregated over prominent bones and outstanding 
tendons, but the clavicles and malleoli are exceptions to this rule. The rash 
is more or less symmetrical ; one arm will not escape when the other is 
involved. 

On the first day of efflorescence the rash consists of small dull-red macules. 
Within 24 hours these are becoming obvious papules which feel shotty 
when pinched up between the finger and thumb, the hanlness being best 
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marked on the face, hands and forearms. On the iidrd day of eruption 
many of the papules have become converted into vesicles, but the commence- 
ment of vesiculation may be recognised on the Bumraits of the papules at an 
even earlier stage. By the fourth or fifth day the eruption is completely 
vesicular and the early toxaemio symptoms and fever may have entirely 
subsided. The vesicles, which are circular in outline, slowly increase in size 
and become surrounded by an inflammatory areola. They are now about 
the size of split peas, greyish in colour, and set in the akin rather than on its 
surface. Umbilication is evident and loculation is proved by their failure 
to collapse when transfixed by a sterile needle. The contents of the vesicles 
remain clear for 24 hours only ; they then gradually become purulent, so that 
by the fifth day jmstule^ are in evidence on the face and by the eighth day are 
universal. With pustulatiou, the pocks soften, become flat-topped and lose 
their areolse. Beaccession of fever with constitutional symptoms and often 
delirium, the secondary suppurative fever, accompanies the process of 
suppuration or maturation. Where the pustules are plentiful a marked 
inflammatory oedema of the skin may now appear, causing the features to 
become much swollen and impeding the movements of the hands and fingers. 
Much tenderness accompanies this oedema, and the patient may also be tor- 
mented by itching. Suppuration destroys the loculation of the vesicles and 
also obliterates umbilication. Adjacent lesions, particularly On the face 
and hands, may run together in the vesicular and pustular stage — a process 
which produces the corfluerU rash, and is a sign of severe infection. On the 
ninth and tenth day of eruption the pustules begin to desiccate and scah, some 
first rupture or are torn by scratching, and collapse. Brown or black crusts 
result which separate by the end of the thirteenth or fourteenth day, but where 
the wskiii is very thick, as on the palms and soles, the dried-up unruptured 
pustules may form deep-seated “ seeds ” which may take weeks to work 
their way to the surface. 

To summarise : the rash is papular on the first to the third day ; vesicular 
from the third to the fifth ; pustular from the fifth to the ninth, and desiccating 
from the ninth to the seventeenth. 

Tbe cutaneous eruption is accompanied by an outcrop on the mucous 
membranes of the mouth, nose and pharynx. Tn severe cases the larynx, 
bronchi, gullet and even the stomach may also be affected. On the mucous 
membranes vesicles are soon transformed into shallow grey ulcers. Vesicula- 
tion may be observed on the palate, whilst the lesions are still indeterminate 
on the skin. In consequence of the eruption the fauces and tongue become 
sore, the nose is obstructed and deglutition is painful. Implication of tbe 
larynx will cause hoarseness or aphonia and even dangerous oedema. 
The mucous membranes of the vulva, vagina and rectum may also be 
involved. 

The fever (Fig. 4) of invasion reaches its acme with the appearance of the 
rash, then it falls, but not immediately. It is generally normal by the fifth day 
of the eruption, often before this. It is at this stage, in the milder attacks with 
scanty rash, the patient may attempt to resume his ordinary occupation, 
and, in modified cases, very little further febrile disturbance may ensue. 
Ordinarily, however, the secondary suppurative fever now sets in and reaches 
its acme about the ninth or tenth day of the eruption. Its duration in the 
more severe cases is from 10 days to a fortnight. In severe and confluent 
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cases, the remission of temperature in the vesicular stage may be ill-marked or 
absent. The pulse and respirations are quickened proportionally to the 
degree of fever present, but in grave cases the respirations become shallow 
and irregular, and the pulse accelerated and feeble. 

The urine is febrile in character. Some albumin may be present, and a 
diazo-reaction may be obtained. 

Owing to the depth of the lesions in the skin, depressed scars are left, 
the amount of pitting depending on the degree of suppuration. The pits 
show a reddish staining which may persist for months. Some desquamation 
may accompany the separation of the crusts, particularly on the feet and 
hands. The hair often falls out freely. Convalescence is, in favourable cases, 
rapid and complete. 

Small-pox may assume severe, modified or benign forms : 

Severe types of small-pox , — These comprise the confluent and hjemorrhagic 



Fig. 4. — Confluent small- pox in an unvaccinated adult. 


varieties. Confluent sniall-pox is characterised by fusion of the lesions, par- 
ticularly on the face and hands. The rash may fuse whilst still papular, but 
more commonly does so in the vesicular and pustular stages. In such cases 
the toxeemia is severe and the remission of symptoms before the stage of 
pustulation may be absent or ill-marked. Delirium is common, and the 
secondary fever high. Inflammatory oedema is very marked, the features 
may become quite unrecognisable and the confluent pocks may form a con- 
tinuous sheet of pus. Severe conjunctivitis, nasal obstruction, salivation, 
cough, aphonia and diarrhoea are common. Some patients pass into a typhoid 
condition. An offensive odour emanates from the skin, circulatory failure is 
progressive, and death may occur towards the end of the 8e(:^ond week. 

Hcemorrhagic small-pox . — In the most malignant variety, purpuric flecks 
and patches may appear in the skin before the development of the eruption, 
and are accompanied by subconjunctival haemorrhages and bleeding from 
the mucous membranes. Initial symptoms, in particular backache, are 
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severe, and prodromal rashes common. The respiration is hurried and the 
breath foetid, but the temperature not necessarily very high. Death may 
occur before the outbreak of the proper eruption gives a clue to the nature of 
the infection, but often towards the end careful inspection may show a few 
papular elements struggling to appear. 

In other cases the bleeding first manifests itself about the time of the 
eruption, occurring in the form of petechiae or of circular spots between the 
lesions and also infiltrating the bases of the vesicles and staining their con- 
tents. The vesicles are often badly developed, confluent and of a violaceous 
hue. Bruises form easily in the skin, and hseraaturia, epistaxis, haematemesis 
or uterine haemorrhage may appear. The breath has a sickly odour. 

The mere presence of blood-stained contents in the vesicles, especially 
those on the legs, without haemorrhages into the bases of the pocks, in the 
skin and elsewhere, is not of bad prognostic importance. 

Modified smaU-pox or varioloid. — Small-pox of a very mild type may 
occur in vaccinated subjects. In such cases initial symptoms may be 
slight, and the eruption, although typical, is scanty ; sometimes it fails to 
appear. More commonly, the initial .symptoms are severe, and the rash 
appears early, but it is generally sparse and discrete, tends to evolve quickly, 
and many of its elements fail to progress beyond the papular or vesicular 
stage, the suppurative fever being slight or absent. The lesions, which are 
often small, are superficial and may be unilocular, sometimes they appear 
fleshy and wart-like. The modification is most evident on the face. In such 
cases the arrest of development leading to the juxtaposition of papules, 
vesicles and small pustules may cause a resemblance to chicken-pox, but the 
distribution remains characteristic. 

Variola minor . — From time to time a benign type of small-pox has pre- 
vailed in many parts of the world. The names alastrira, amaas, varioloid 
varicella and para- variola also designate this disease. It differs from ordinary 
small-pox in its mild course, low mortality (0*5 to 2 per cent.), lesser infectivity, 
the usual absence of secondary fever, the occurrence of residual pigmentation 
rather than pitting, and incidence on adults rather than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is abrupt, 
and may be accompanied by muscular pains, backache, vomiting and some- 
times high fever, but many cases are ambulatory. The rash never appears 
before the third day, more commonly on the fourth or fifth. It is seen first 
on the face, then on the forearms and trunk, and within 12 hours on the lower 
limbs. The eruption may be scanty or moderately profuse. It rarely comes 
out in crops, but in any case the initial lesions are more advanced than those 
which follow. Maturation is more rapid than in variola major, papular and 
vesicular stages each lasting 2 days, pustulation beginning on the fifth day, 
and scabbing on the face being evident within a week. There is, as a rule, no 
secondary fever. 

The distribution the eruption is classical, the rash favouring the face 
and extremities rather than the trunk. On the limbs, the distal parts, and on the 
trunk the upper part of the back, rather than the abdomen and chest, are 
involved. Much weight is attributed to the detection of a few deep-seated 
lesions in the skin of the thenar and hypothenar eminences. 

The lesions are more superficial than in variola major, but not so super- 
ficial as the blebs of chicken-pox. They are not always spherical, and are 
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umitocular and not umbilicated. Mature vesicles have an opalescent 
appearance, and the crusts are of a deep amber colour. It is easy to under- 
stand why the disease is so often mistaken for chicken-pox. The distribu- 
tion of the rash is the important diagnostic criterion. Although vaccination 
protects against v. minor the converse is not invariably true. As a rule, 
vaccination in the eruptive stage fails, but may take in modified form later. 

Although serological tests fail to differentiate variola minor from variola 
major, histological examination shows that the inclusion bodies of v. minor 
show differences in numbers, size, staining reactions and localisation in the 
vesicles when compared with v. major. 

Complications. — During the later stages of small -pox and in convalescence, 
boils and superficial abscesses often cause trouble. Septic rashes, erysipelatous 
or impetiginous infections may spread from the pocks. The cervical and 
axillary glands may be(;omc enlarged or even suppurate. In the more 
severe cases, bed-sores may rajudly form over pressure points. Rarely death 
is due to septicaemia arising from these cutaneous infections. 

Ocular complications are important. Conjunctivitis is common. Pustules 
may form on the palpebral or ocular conjunctiva. The eyelids often become 
inflamed and cedematous. A rapidly spreading keratitis may lead to slough- 
ing of the cornea, but corneal ulcers are more common and sometimes lead 
to perforation and panophthalmitis. Iritis is rare. Retinal haemorrhages 
sometimes cause blindness. The scars of the corneal ulcers may much impair 
the sight. Otitis media is comparatively common. 

Laryngeal inflammation may be so severe as to necessitate tracheotomy, 
and may lead to perichondritis and necrosis. Bronchitis and broncho- 
pneumonia are frequent and often accelerate death. Lobar pneumonia and 
purulent pleurisy are rare. Endocarditis and pericarditis are exceptional, 
but degenerative changes in the myocardium are not infrequent. Occasion- 
ally a destructive arthritis supervenes ; it is said to be more common in child- 
hood. Although albuminuria i.s often found, a true nephritis is uncommon. 

Parotitis is looked upon as a secondary duct infection from the mouth. 
Orchitis sometimes occurs during the acute stage. 

As in other fevers eiicephalo-myelitis and neuritis may occur. On 
recovery from the toxemic stage speech may be completely lost, but it returns. 
Less favourable are bulbar or limb paralysis, with or without derangement of 
sphincter control. 

Disfigurement of the lac(?, permanent blindness, deafness and some- 
times alopecia may be the legacies of a severe attack. 

Diagnosis. — The whole body should be stripped and examined in a good 
light. Li some cases a preliminary bath is needful. Attention should first 
bo focui^d on the distribution rather than on the characters of the rash. 
The individual lesions should be dotted on an outline diagram of the body, 
and a numerical <;omparison made of those on the abdomen, chest, back, 
upper arms, lonjarms, face, thighs and legs. Too ")f reliance should not 
be placed on shottiness or uinbilication. The conaitmn as>to vaccination 
should be ascertained and the nature of any prevailing epidemic borne in 
mind. 

1 lie initial fever may itself lead to difliculty in diagnosis ; the symptouiB 
ofl onset are somewhat similar to those met with in other acute diseases, par- 
ticularly mfiueiiza, acute rlieunialism, pucumouia and cerebro-spiiial fever. 
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Seyex^ ptos^ation and b&ckacbe^ wfaen present, are Buggestive. Often tke 
diagnosis k not certain until the true eruption appears on the third day aind 
the fever subsides, but the appearance of a petechial prodromal Hash in the 
groins may enable earlier recognition. As regards influenza, it is more common 
for small-pox to be at first mistaken for this dkease than for the (inverse 
to occur. Lumbar puncture is available in ccrebro-spinal flwer. In pneumonia 
sooner or later lung signs appear. Precipitate certification of a supposed case 
of small-pox, even in a contact, is unwise ; it is better to await the appearance 
of the rash, remembering this should appear first on the forehead, near the 
roots of the hair, the cheek bones, sides of the nose, wrists, hands and fore- 
arms. The interior of the mouth should also be inspected and any parts of 
the skin which have been subjected to special irritation. 

The prodromal^ rashers, if purpuric, may be confused with different varieties 
of purpura ; if erythematous, with scarlet fever, measles, rubella, urticaria or 
other forms of er;^hema. 

The characteristic groin incidence of the purpuric rash of small-pox should 
be remembered, and is of great assistance in diagnosis. More widespread 
purpuric rashes, however, are at times misdiagnosed as febrile purpura until 
the occurrence of sraall-pox in contacts reveals their true nature. Conversely, 
febrile purpura and purpuric rashes occurring in ulcerative endocarditis, 
cerebro-spinal fever and other conditions may be mistakenly thought to in- 
dicate small-pox. The distribution of the rash and the character of accom- 
panying symptoms should be noted. Physical examination of the organs 
may reveal signs which bel]) to clear up the diagnosis, which may be very 
difficult. 

A scarlatiniform prodromal rash is distinguished from scarlet fever by 
the absence of tonsillitis and of punctate redness of the soft palate. The 
rash on the skin is not definitely punctate and the area of circumoral 
pallor is wanting. The tongue is not typical nor are the tonsillar lymph 
glands enlarged. The Schultz-Charlton test is negative. 

Morbilliform prodromal rashes bear only a very superficial resemblance 
to measles. The diagnosis is discussed later. Nor should rubella be confused 
if its characters be borne in mind. The initial erythemas may resemble 
those induced by antitoxic serum, by soap enemas and by drugs. The 
characters of these rashes are given in the article on scarlet fever. 

The trm eruption of small-pox may be confused with measles, chicken- 
pox, perhaps typhoid or typhus, also with various forms of papular erythema, 
urticaria, acne, papular and pustular syphilides, and glanders. Sometimes 
drug rashes, particularly those due to iodides, lead to mistakes. Measles 
on the face may bear a close resemblance to the papular eruption of small- 
pox. It is distinguished by the catarrhal symptoms, Koplik’s spots, the 
distribution of the rash on the body, and the fact the temperature tends to 
rise as the eruption increases instead of falling as it does in small-pox. 

The differentiation of some cases of chicken-pox is a difficulty. Chicken- 
pox is a disease of childhood whilst small-pox chiefly affects adults (although 
with neglect of vaccination its incidence in childhood may again increase), but 
cases of chicken-pox in the adult are not infrequent, and in them prodromal 
symptoms may be sharp and the rash not appear until the second or third 
day. Chicken-pox presents the following distinctive characters : 

1. The rash of chicken-pox appears first on the trunk, and is thickest on 
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the trank) face, upper arms and thighs. It avoids the extremities of the 
limbs. It does not so markedly select irritated areas, nor does it avoid the 
axilla and groin. The presence of many lesions on the palms and soles is 
greatly against chicken-pox. 

2. The eruption comes out in distinct crops over 3 to 5 days or more. 

3. The vesicles develop much more rapidly and are mature in 24 hours. 
Vesicles are not seen at this period in small-pox. 

4. The lesions are superficial and unilocular, rarely umbilicated. Their 
bases are not indurated. Near flexures they may assume an oval outline, 
sometimes they are irregular or crenated. 

5. Pocks of all stages of development may be present at the same time 
on a given area of skin. 

6. The lesions are smaller. Pustules and scabs half an inch across are 
almost certainly due to small-pox. 

7. Successful vaccination within 5 years or revaccination within 10 years 
is evidence against the disease being small-pox. Chicken-pox does not 
protect against successful vaccination in an unprotected individual. If the 
disease is small-pox, vaccination will prove unsuccessful. This rule, how- 
ever, is not absolute. Vaccination may prove successful in anomalous 
forms of small-pox, and has been alleged to take in ordinary small-pox on 
rare occasions. 

Confusion with typhoid and typhus is uncommon, and should be eliminated 
by taking into consideration the distribution of the rash and character of 
the other symptoms. In distinguishing other skin eruptions it should be 
remembered erythemas are often polymorphic. They may show occasional 
vesiculation which is quite superficial and are sometimes febrile. Acne 
affects the face, shoulders, back and chest ; it is chronic, afebrile, and 
often associated with comedones and scars. The lesions may be pustular 
but are never vesicular. The lesions are not found on the forearms or hands. 

If syphilis is borne in mind its eruptions are not likely to be mistaken. 
Eeliance must be placed upon their distribution, polymorphic character, 
other signs of syphilis, the history and the Wassermann reaction. A patient 
with syphilis may also have small-pox. Glanders is rare, but when the 
nodules on the face suppurate and are accompanied by fever, small -pox may 
be suggested. There is usually a nasal discharge and a history of association 
with horses. Bacteriological examination will show the Bacillus mallei. 

Certain laboratory tests have been elaborated for the detection of small- 
pox. Of these, Paul’s test is of value. It is carried out as follows. A rabbit’s 
eyes are cocainised. One is scarified with the contents of a suspected pock, 
the other is simply scarified as a control. At the end of 48 hours the rabbit 
is killed and the eyes are examined in a sublimate alcohol bath. In the case of 
small-pox or vaccinia, but not of chicken-pox or other vesicular eruption, 
the inoculated cornea shows opaque white elevations on a milky background. 
The other cornea is evenly opaque without epithelial plaques, Guamieri 
bodies are present in the plaques. 

A more certain test and one more easy to apply and appraise is intradermal 
inoculation of the rabbit with material from a small-pox vesicle. After a 
short incubation period a characteristic inflammatory reaction ensues. This 
reaction remains in abeyance when serum from a rabbit hyperimmunised 
with vaccinia virus is mixed with the small-pox material before injection 
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into the dermis (Ledinghatn, Defiies and M‘Kinnon). I'hetc Is also a “ flocctt* 
lation test ” based on the fact that an extract of small-pox crusts is flocculated 
when mixed with the serum of a vaccinated rabbit. 

Prognosis. — ^Natural small-pox has a mortality which varies from 25 to 
even 40 per cent. The prognosis may be considered under the following 
heads : (1) The vaccinal condition of the patient ; (2) the age ; (3) the 
nature of the attack ; and (4) the character of the prevailing epidemic. 

1. When a vaccinated person takes small-pox the nature of the attack 
usually indicates some residual immunity, the severity of the disease being 
less and the mortality much lower than in the unvaccinated. The presence 
of large, well-foveated vaccination scars renders the prognosis very favour- 
able. After the age of 15 the protective influence of infantile vaccination 
will to a large extent have disappeared, but revaccination at puberty, properly 
performed, confers a high degree of immunity for the rest of life. 

2. The death-rate in the first 5 years of fife is very high and may exceed 
40 per cent. After that there is a fall, at first gradual, then considerable, up 
to the age of 15 or 20, which is the most favourable period. Subsequently 
the mortality rises steadily and may even exceed the figures given for the 
first quinquennium. In the vaccinated, however, the younger the patient 
the more certain is recovery. If revaccination has not been performed, 
as age increases the mortality does so also, and may reach 15 per cent, in 
persons over 30 years of age. 

3. The nature of the symptoms is important. Mild invasion presages 
a mild attack. Severe invasive symptoms usually, but not invariably, mean 
a severe infection, but they may precede mild attacks in the vaccinated and 
sometimes in others. Prodromal rashes of a vivid lobster hue, especially 
if petechias be present, are the heralds of grave, often haemorrhagic infections. 
Very intense backache is also an ominous invasive symptom. The more 
profuse the pustular rash the worse the prognosis, but the intensity of the 
suppurative stage is much modified by previous vaccination. Confluent 
eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Haemorrhagic small-pox is always fatal. 

Other unfavourable symptoms are incomplete remission between the 
primary and secondary fever, sleeplessness, active delirium, especially in 
drinkers, considerable implication of the larynx and broncho-pneumonia. 
The influence of pregnancy in inducing abortion and miscarriage has already 
been mentioned. 

4. Epidemics vary much in their severity and mortality. In some the 
disease is so slight and the mortality so low, that doubts arise whether the 
epidemic is really small-pox. 

Treatment. — Prophylactic. — Efficient vaccination and revaccination 
are the most powerful safeguards. The chief measures to be taken when the 
disease is recognised are the following : (1) Prompt removal of the patient 
to an isolation hospital. (2) Thorough disinfection of infected rooms and 
clothing. (3) Immediate vaccination or revaccination of all other members 
of the household and of contacts. Four or even more days after exposure 
vaccination may prove effectual in preventing the disease, at all events will 
modify it. (4) Quarantining of contacts for 16 days, or a daily inspection so 
that initial symptoms may be detected at once. (5) Notification of schools 
or institutions attended by inmates of the same house. 
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laocalation with small-pox» which prior to yaccination was a method 
of prophylaxis, is said in some instances to have a mortality of 2 or 3 per 
cent. ; but even this compares favourably with a mortality of 50 per cent, 
as seen in some epidemics of ordinary smalbpox. Inoculation, however, 
was found to spread the disease, and so has, in England, been made a penal 
offence. 

Curative. — This is purely symptomatic. Abundance of fresh air, cool 
surroundings, and not too great a weight of bedclothes, fluid diet, regulation 
of the bowels, and tepid sponging night and morning form the regular routine. 
The mouth should be cleansed regularly with peroxide of hydrogen, alkaline 
carbolic lotion, or some other mild antiseptic, and the nose gently douched 
or liquid paraffin instilled. A water pillow may be necessary in some cases. 
Severe pain in the head and back during the invasive stage may be 
mitigated by the application of an ice-bag to the scalp and use of fomentations 
to the back ; at the same time aspirin, phenacetin, or chloral and bromide may 
give relief ; but the drug most generally useful, both in this stage and in the 
sleeplessness, delirium and discomfort of the secondary fever, is opium in the 
form of 10 grains of Dover’s powder. Sometimes paraldehyde is effectual. 
Delirious patients should never be left alone. The intractable vomiting 
of the early stage is allayed by citrating or peptonising the milk or substitut- 
ing ice and champagne. Liquor iodi ruitis in 5-minim doses is also useful. 
When fever continues high and is accompanied by toxaemia and delirium, 
tepid sponging may be replaced by hot or cold packs with advantage. Many 
methods have been tried of aborting the eruption and preventing the subse- 
quent pitting. None is effectual, but there is hope that sulphonamides may 
prove of use. Evacuation of the contents of the pocks as soon as fluid 
appeared in them used to be recommended. Some advocate painting the 
face with liquor iodi mitis, diluted if painful, twice a day for the first 8 or 10 days, 
and then applying soft paraffin ; or, better, commencing in the papular 
stage, a saturated (5 per cent.) solution of potassium permanganate may be 
])ainted over the whole body three times a day until scabbing begins, and 
afterwards less frequently. The application of a lint mask soaked in glycerin 
is useful, and glycerin may also be applied to the hands, or a dilute carbolic 
compress substituted. When the eruption is thick in the scalp it may be 
necessary to cut the hair short. The administration of salol in 10-grain doses 
every 4 hours is l)elieved to modify the pustular stage. An attempt to combat 
the amount of su])puration by exposing the patient to red light, whereby 
actinic rays are (3ut off, is recommended by Finsen, but is said to prove 
too depressing. To mitigate the offensive odour which emanates from the 
skin, dilute carbolic lotions may be used (they also relieve the itching), or 
creosote may be vajiorised in the sick-room. Starch })oultices and alkaline 
washes are used for the removal of refractory crusts and zinc ointment 
applied. The eyes require special attention ; they should be bathed with 
boric acid lotion at frequent intervals, and dilute nitrate of mercury 
ointment smeaKnl on the edges of the lids. Should keratitis threaten, an 
ointment ol‘ atropine with yellow oxide of mercury should be applied. 

Laryngitis calls for a steam tent and inhalations of benzoin or lysol. 
Circulatory failure is combated by the usual methods, and strychnine is 
useful as a nervous and respiratory stimulant. During decrusting and (X)n- 
valescence frequent warm baths are grateful, and quinine is a useful tonic. 
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Patients are to be regarded as infectious until the scabs are all separated 
and the skin quite healed. 


VACCINIA 

Vaccinia or cow-pox, a disea^ at one time very prevalent among cows, 
but now rare, is characterised by a vesicular eruption on the udders and teata. 
The vesicles, which arc surrounded by an inflammatory areola, may by 
rupture form extensive ulcers. Abrasions on -the hands of milkers may be 
accidentally inoculated from these lesions and they, in turn, may inoculate 
other cows in the herd. The hands of the infected milker show vesicles with 
surrounding induration, the axillary glands become swollen and there is some 
fever. Individuals thus inoculated are protected from small-pox, and Edward 
Jenner made practical use of this fact by inculcating the practice of deliberate 
vaccination and transference of the virus from arm to arm. In addition he 
demonstrated that those thus inoculated were refractory to subsequent 
inoculation with the virus from smaJl-pox lesions, and milkers who had had 
small-pox did not catch vaccinia from the cows. But it appears that although 
vaccinia protects against small -pox, an attack of sraall-pox does not always 
protect against vaccinia. Apparently vaccinia is the more powerful antigen. 

After long dispute, the question of the identity of cow-pox and small-pox 
has been settled by animal experiment in favour of Jenner’s view that the 
two diseases are one and the same, small-pox virus being so modified by its 
transmission through the cow that its inoculation results only in a local lesion, 
a lesion which, however, affords a high degree of protection against small-pox. 
Vaccinia differs from small-pox, whether the latter be natural or deliberately 
inoculated, in that it has lost its infective character, and so can be used for 
purposes of vaccination without risk of propagating small-pox. 

The histology of the vaccine vesicle is similar to that of the lesion of small- 
pox. It goes through the stages of papule, vesicle and pustule ; and loculation 
is produced by persistence of the remnants of vacuolated epithelial cells in 
the form of septa. 

Professor Paschen has described minute “ elementary bodies ’’ as constant 
accompaniments of vaccinal lesions, and Ledingham has shown that these 
“ Paschen bodies ” are agglutinated by the sera of rabbits which have re- 
covered from vaccinia. It is believed that these Indies are the filtrable 
virus of the disease. 

For the purpose of vaccination vaccine lymph is prepared by the inocula- 
tion of healthy calves, the contents of the vesicles being collected and freed 
from pyogenic and other extraneous organisms by admixture with glycerine. 
This process of ^ycerinisation kills mo^ of the adventitious germs, but leaves 
the virus of vaccinia xininjured. The lymph thus prepared is stored in capil- 
lary tubes at low temperature, and will remain efficacious for at least 8 
months. Its use is preferable to the direct inoculation from human vaccine 
vesicles. 

The operation of vaccination is carried out as follows : Au area of skin over 
the insertion of the left deltoid muscle or on the outer side of the thigh is 
carefully cleaned with soap and water, and afterwards with ether. The con- 
tents of a tube of lymph are then ejected on to the cleansed area iu 2, 3 
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or 4 separate portions, according to the number of insertions proposed. 
A J inch scratch is made through each drop of lymph with a sterile lancet or 
sterile needle, care being taken to avoid drawing blood, and the lymph gently 
rubbed over the scratches with the instrument used. The scarified spots should 
be at least an inch distant from each other to avoid confluence. The lymph 
is given a few minutes for absorption, and any excess is removed with sterile 
wool. The scarified area is covered with sterile gauze. The whole procedure 
must be carried out with strict regard to asepsis. “ Cross-hatching ’’ is 
avoided. 

If the operation is successful, inflamed areas appear at the sites of 
inoculation, and by the third day become distinctly papular. By the fifth 
day, small clear vesicles have formed which slowly increase in size and be- 
come depressed at their centres. By the eighth day the vesicles are large, 
sharply defined, and their inflammatory areolae are confluent. From this 
time the contents become increasingly cloudy. The vesicles attain their full 
size by the twelfth day and collapse. By the tenth or twelfth day a brownish 
scab is forming. This after a time separates, leaving a depressed and pitted 
or foveated scar which at first is livid, but in course of time becomes dull 
white in colour. A more recent method of vaccination is by subcutaneous or 
intracutaneous injection of diluted vaccine. At present it is difficult to 
appraise its value. 

The virus is distributed by the blood throughout the body. Headache, 
malaise and fever accompany maturation of the vesicles at the beginning 
of the second week ; the axillary glands may become enlarged and tender 
and the spleen palpable. Sometimes febrile disturbance is noticed as early as 
the fourth day. 

In revaccination the events are similar, but both the local and constitu- 
tional disturbances are less pronounced : sometimes they fail to appear at 
all. The lesions may run a very rapid course, aborting at the papular or early 
vesicular stage. Sometimes a slight itching and glandular tenderness are all 
that is observed. 

Natural insusceptibility to primary vaccination is excessively rare, and 
at least three successive attempts should be made before insusceptibility is 
assumed. 

Although infants can be vaccinated successfully in the first few weeks 
of life, under ordinary circumstances the best period is from the second to 
the sixth month. Revaccination is advisable after the seventh year and 
when small-pox is epidemic. 

The degree of protection afforded against small-pox is in some degree 
proportional to the extent of the vaccinal lesion, and the resulting scars should, 
together, cover an area of not less than half a square inch. Hence the advice 
always to make at least two insertions and preferably four. The test of a 
successful scar is its depression and foveation. The period of immunity may 
be regarded as not less than 7 years. When vaccinal encephalo-myelitis is 
prevalent, vaccination by one insertion has been recommended. 

Risks of Vaccination. — Fugitive erythemata, which are sometimes 
scarlatiniform, measly or urticarial, may appear about a week after vaccina- 
tioii ; they resemble serum rashes. Erysipelas, septic infection and cellulitis 
sometimes result from the use of contaminated lymph or the lack of proper 
cleanliaess at the operation or after. Under modern methods of glycerin^a- 
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tion and asepsis, these should not occur. There is no doubt, too, that syphilis 
has on rare occasions been conveyed by arm-to-arm vaccination. In such 
cases, the chancre does not appear before the fifteenth day, and is usually 
later. The calf being insusceptible to 8 y 3 )hilis, the use of calf lymph has 
abolished this danger. Tetanus is another infection which has occasionally 
resulted, especially in hot climates. Tuberculosis and leprosy have also been 
cited as possible sequels, but with little or no proof. The addition of glycerine 
to the lymph kills the tubercle bacilli. The appearance of eczema and 
impetigo has been attributed to vaccination, as also a somewhat persistent 
form of aneemia. A rare sequel, to which attention has been drawn recently 
is a form of encephalo-myelitis. Its greatest incidence has been in Holland, 
Great Britain and Germany, and has varied from 1 in 5000 to 1 in 100,000 
vaccinations. The characteristic lesion is a focal, perivascular demyelinisation 
of nerve fibres, often associated with perivascular cuffing. It very rarely 
follows vaccination during the first year of life. Its chief incidence is after 
primary vaccination of children of school age or of adolescents. It is very 
similar to the encephalo-myelitis of small-pox and of measles. It sets in 7 to 
12 days after vaccination, with headache, vomiting and paresis. These 
symptoms become aggravated, and delirium may pass into coma and death. 
In other cases the symptoms are more suggestive of meningitis, tetanus or 
lethargic encephalitis, with ocular palsies. The mortality may reach 50 per 
cent., but complete recovery is possible. Human serum, from a healthy 
donor who has been successfully vaccinated recently, or anti- vaccinal horse - 
serum, is the best antidote. The serum is given intratWally or intravenously. 
The dose is 8-^30 c.c., repeated if necessary. Repeated lumbar puncture is a 
valuable adjuvant. 

Quiescent infection may be brought into activity and prominence by 
vaccination ; this is the case with congenital syphilis and tuberculosis. Hence 
the advisability of postponing vaccination should the infant show signs of 
ill-health. Acute specific fevers are no bar to vaccination if necessary. 

Very rarely the course of vaccinia is characterised by the appearance of a 
generalised vesicular eruption, the lesions appearing in successive crops, and 
passing through the stages of papule, umbilicated vesicle and crust. Generalised 
vaccinia of this type is usually febrile and occurs from 7 to 11 days after 
vaccination. 

Accidental vaccinia is the term applied to fortuitous inoculation from a 
vaccinal lesion. Mothers are sometimes thus inoculated from their infants. 
The condition should be borne in mind. When occurring on the face, there 
is much oedema with swelling of the lymph glands, so that anthrax has been 
suspected. The vaccinated baby may also, by scratching, inoculate its own 
nose, cheeks or other parts of its body. 

Peotection afforded by Vaccination. — The immunity to small-pox 
which vaccination confers is not necessarily permanent. A child vaccinated 
in infancy should be revaccinated at the age of 7 years and again in adult 
life. Whatever their vaccinal condition, with the possible exception of those 
vaccinated within 2 years, persons coming into contact with small-pox should 
be revaccinated at once. 

Since vaccinia has a shorter incubation period than small-pox, a person 
successfully vaccinated or revaccinated within 3 days of exposure to the latter 
disease will, in all probability, escape it. Ricketts makes the following state- 
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mezLt : “ The period of incubation of small-pox, counting to the outcrop of the 
may he taken as 14 days. If this period be divided into three intervals 
comprising 7 days, .3 days and 4 days, it will he accurate, in the main, to say 
that a successful vaccinatio?) done in the first period will wholly prevent the 
attack, done in the second will have more or less effect in modifying the 
eruption, and done in the third will merely add to the ])aticnt\s troubles.” 

For a discussion of the evidence in favour of the practice of vaccination 
in the prevention of small-pox, the student is referred to the larger treatises. 


CHTOKEN-POX 

Synonyms. — Varicella ; Glass-pock ; Water-pock. 

Definition. — An acute infective disease, characterised by a rash which 
tends to appear in successive crops, each lesion passing rapidly through a 
papular stage to one of superficial vesiculation and subsequent partial pustula- 
tion. The lesions then desiccate and scab. 

Etiology. — Chicken-pox is universally prevalent and highly infectious. 
One attack usually affords complete protection, second attacks being ex- 
tremely rare, it is mainly an affection of middle childhood, being uncommon 
after 10 years of age, but adults may contract it, and infants are not com- 
pletely immune. Season and climate are not known to exert any influence 
on its incidence. It affects both sexes. Infection is in most cases direct by 
droplet spray, but articles of clothing may remain infectious for a considerable 
time, and the disease is sometimes carried by a healthy intermediary. The 
dried scabs can communicate the disease, probably by ingestion or inhalation. 
Like small-pox, chicken-pox is inoculable from the vesicles — but not easily. 
Convalescents from acute diseases, particularly from measles, diphtheria and 
scarlet fever, arc believed to be peculiarly susceptible to chicken-pox. The 
disease occurs sporadically or in the form of limited outbreaks. Tlie infective 
agent is unknown, but the association with herj)e8 zoster lends support to 
the view that it may be a filtrable virus, identical with the neurotropic virus 
of that disease. 

Pathology. — Micro-organisms occur in the pocks, aud particulate bodies 
have been described similar to those seen in vaccinia and small-pox. Pure 
suspensions of these particulate or elementary bodies are agglutinated by 
the serum of convalescents from varicella or herpes zoster. The inflammatory 
lesions are more superficially situated in the skin than those of small-pox ; 
but the process of vesiculation is similar. Loculation is indistinct, and 
urnbilication exceptional. When the clear vesicles become clouded, but 
rarely before this, polynuclear and mononuclear cells are found in their 
contents. 

Symptoms,— period . — This is Usually a fortnight or a little 

more ; but extremes of 11 to 23 days are mentioned. 

In childhood the appearance of the eruption usually con stitutes the first 
sign, and is taken to indicate the first day of the disease. In adults slight 
P 3 nrexia and sometimes headaclie, shivering, and even pain in the back may 
precede the eruption for 48 hours. In exceptional cases, mostly in children, 
vomiting and convulsions have occurred. 

Prodromal rashes are not very uncommon. An erythema, eitlier patchy 
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or uniform, which may be punctate, sometimes precedes the eruption for 
some hours, and may be mistaken for scarlet fever ; it avoids the face, does 
not blanch l)y the Schultz-Charlton test, and does not desquamate. The 
incipient papules of chicken-pox can sometimes be recognised in the erythema. 
Less frequently the prodromal rashes are measly or urticarial. 

The eruption of <jhicken-pox appears first on the trunk, but soo?i spreads 
to the face, tlic scalp and the proximal parts of the limbs. Sometimes it is 
on the face that it is first noticed. Occasionally, and sometimes primarily, 
the eruption invades the mucous membranes, especially the fauces, soft palate 
and the pharynx. The spread of the rash does, not conform to the orderly 
progress of small -pox, it appears in several crops on sncc^essive days ; these 
may come out for 2 or 3 days in mild cases, for a week or more in those which 
are severe. The total number of lesions may be aiiytliing from a few to some 
hundreds. They are thickest on the trunk, especially on the back, and next 
to this on the face and in the scalp. They tend to invade the limbs from above 
downwards, being sparse and often small on the distal portions ; a few 
vesicles are occasionally seen on the palms and soles. The axilla does not 
escape as in small-pox, and it is unusual for the rash to show an especial 
incidence over ridges or pressure points. Various forms of skin irritation 
may determine a local profusion of the rash. 

The lesions are in turn macular, papular, vesicular and mildly pustular. 
The macules are very transitory, soon becoming rounded or ovoid papules of 
a pinkish colour and slightly salient, something like the rose spots of typhoid, 
or larger. Vesiculation rapidly ensues, and is complete in 24 hours or a little 
more. The vesicles seldom exceed a third of an inch in diameter. They look 
like translucent droplets, lying on rather than in the skin. An areola may or 
may not be present. On the scalp, forearms, hands and feet they may appear 
deeper, and show some hardness. Some assume oval or irregular outlines, 
especially when lying near creases or folds of the skin. On raatttrify the 
vesicles take on a pearly hue. When punctured, most of them collapse 
entirely, and umbilication is rare. Confluence of adjacent vesicles hardly 
ever occurs. Owing to its itchiness, the rasli is often infected by scratching 
or rubbing, and then the lesions bet^ome larger and more inflamed. Other- 
wise the vesicles dry up into superficial brown scabs in a day or two, which on 
separating leave slight pink stains, but no appreciable pitting. 

The appearance of the eruption in successive crops leads to the pres- 
ence at the same time on a given area of skin of lesions in all stages of 
development, i.e. papules, vesicles, small pustules and scabs. On mucous 
membranes the vesicles soon rupture and leave shallow grey ulcers, often 
with red areolae. 

Slight pyrexia usually accompanies the appearance of the rash. Some 
cases are apyrexial throughout. Rarely the temperature rises as high as 
103° or 104° F. Successive crops of spots may be accompanied by successive 
exacerbations of fever. Constitutional symptoms as a rule are absent. 

Fanc^ies.~Chicken-pox varies much in intensity. It may be so mild 
that only one or two pocks ate recognised. As mentioned above, sharp 
invasive symptoms may mark its advent in the adult. There are three special 
varieties of the severe disease : (1) Varicella hulhsa ; (2) V ariceUa ga'^emsa ; 
and (3) Varicella hcemorrhayic^. In V. hdhsa the vesicles rapidly form 
large blebs, which on rupture leave painful raw surfaces. F. gangtemsa 
6 
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is seen in debilitated children and those recovering from scarlet fever ; 
large dark crusts form, and on separation reveal ulcers which may spread on 
the surface and in depth with great rapidity. Constitutional disturbance 
is severe, and pulmonary complications often supervene. . Infection of the 
lesions with h®molytic streptococci or virulent strains of the diphtheria 
bacillus should be suspected. V. hcemorrhagica is rare ; hsemorrhages occur 
into the vesicles and intervening skin, and bleeding sets in from the mucous 
membranes. It is very fatal. Bleeding confined to the vesicles is not so 
serious. 

Complications. — Laryngitis or slight bronchitis is present in some cases. 
Pocks on the conjunctiva3, vulva or prepuce may give rise to troublesome 
symptoms. Accidental septic rashes sometimes appear in the eruptive stage. 
Acute nej)hriti8 and arthritis are exceptional. 

Nervous complications are very rare and usually benign. They are 
attributed to eiicephalo-myelitis, and chiefly affect children, usually occurring 
during the second week of the infection. Rarely they precede the eruption. 
The onset is acute and febrile ; it may be accompanied by vomiting, vertigo 
and convulsion. Ataxia and tremor are more common than motor paralysis. 
With spinal lesions the picture may be that of a transverse myelitis. Optic 
neuritis, ophthalmoplegia and, very rarely, peripheral neuritis have also 
been recorded. In most cases recovery has ensued. 

Herpes zoster is closely akin to chicken-pox. The zoster eruption may be 
preceded, accompanied, or followed by a vesicular rash indistinguishable 
from chicken-pox. Herpes zoster may also give rise in contacts, mostly 
children, to typical chicken-pox after an incubation period of from 12 to 21 
days, and chicken-pox may follow inoculations from zoster vesicles. Con- 
versely, for chicken-pox to give rise to herpes zoster, is a much less common 
event, which usually occurs in adults. 

Diagnosis. — A mild or modified case of srnall-pox may erroneously be 
supposed to be chicken-pox, or chicken-pox with a profuse eruption and con- 
stitutional, or the rare haBniorrhagic, symptoms may be supposed to be small- 
pox. The differential diagnosis, in which the distribution of the rash is of 
primary importance, is considered in the article on small-pox. Here it may be 
stated that in a patient under 10 years of age, with well-foveated vaccination 
scars, a profuse eruption is generally chicken-pox, whilst a scanty eruption 
with well-marked invasive symptoms is more likely in these circumstances to 
be modified small-pox. 

The erythematous prodromal rash may simulate scarlet fever ; but 
other signs of this disease are wanting, and the chicken-pox eruption appears 
within 24 hours. 

Certain skin diseases characterised by vesicles or bulla 3 may be mistaken 
for chicken-pox. These include insect bites, scabies, acne, impetigo, papular 
urticaria, pemphigus and erythema multifornie. Differential criteria are 
prolonged duration, recurrences, distribution, absence of fever, and of lesions 
m the mouth. 

A varicella-like type of syphilide is known. It usually affects the trunk, is 
much more persistent, and is accompanied by other evidence of its nature. 

Prognosis. — Death is very rare. The gangrenous form may prove fatal 
to debilitated children, and the rare haemorrhagic form is said by most 
authorities to have a very bad prognosis. 
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Treatment — Although most infectious in the pre-eruptive and early 
eruptive stages, patients should be isolated until every scab has separated 
— usually a period of 2 or 3 weeks. They should be confined to bed during 
the eruptive period. Skin irritation may be allayed by mild dusting powders, 
and it is sometimes advisable to fix the arms in light splints. It is rarely 
necessary to cut off the hair. Inflamed pocks may need fomentation with 
boric acid. Crusts which re-form may be removed by starch poultices and 
zinc or mercurial ointment applied. Gangrenous varicella may be treated 
by the use of scarlatinal and diphtheria anti-toxin, and drugs of the sulphona- 
mide group. 

When discharging patients particular attention should be paid to the 
scalp, as scabs may remain entangled in the hair. It is doubtful if lesions 
which have crusted several times are still infectious. The quarantine period 
for contacts is 3 weeks. 


MUMPS 

Synonyms. — Epidemic Parotitis ; Infectious Parotitis. 

Definition. — An acute infectious disease, characterised by swelling of the 
parotid, and sometimes of the other salivary glands, accompanied by constitu- 
tional disturbance which is usually mild. With the exception of orchitis, 
complications are infrequent, and a fatal termination is exceedingly rare. 

/Etiology. — Mumps is endemic in most large centres of population through- 
out the civilised world. No climate is adverse and no race is immune. Children 
and young adults of both sexes are those usually attacked ; but no age is 
entirely exempt, although the disease is rare in infants and in the aged. The 
mother has transmitted the disease to the foetus in ut&io. 

The malady usually appears during the winter or spring months. Out- 
breaks are generally localised, and often limited to particular schools, business 
houses or barracks. Infection is direct from patient to patient ; but is some- 
times conveyed by an apparently healthy intermediary, or by fomites. 
Epidemics of mumps may follow outbreaks of measles. 

Pathology. — Mumps is attributed to infection by a neurotropic filterable 
virus. Invasion of the nervous system is thought by some to occur prior to 
invasion of the salivary glands. An alternative view is that a primary septi- 
ca3mia is followed by localisation of the virus in susceptible organs. The 
disease can be passed to cats and monkeys by bacteria-free filtrates of saliva 
or punctuie fluid from the swollen glands, and has been re-transferred from 
monkey to man. Older views were that certain diplococci or spirocheetes were 
the infecting agents. 

An interstitial inflammation is said to occur in the affected salivary 
glands, but parenchymatous inflammation is described in the case of the 
pancreas and the testicle. 

Symptoms. — The incubation period is 3 weeks ; but extremes of 14 and 
35 days, or even 37 days, are admitted. A swelling of the parotid gland is 
usually the first indication of the malady, but this may be preceded for a 
day or two by pain and stiffness in the region of the masseter muscle, or by 
such prodromal symptoms as feverishness, shivering, and sore throat. Some- 
times a meningeal reaction marks the onset (Cerebral Mumps). 
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The parotid swelling is at first unilateral, and commonly appears on the 
left side. It may increase for 2 or 3 days, forming an ill-definerl, elastic 
swelling, which obliterates the sulcus between the mandible and the mastoid 
process, lifts the auricle away from the head in a characteristic manner, and 
extends forwards on the surface of the masseter. Only rarely is the skin over 
the gland either reddened or cedematous. The swelling subsides after a few 
days, sometimes very quickly, but a distinctive and, when present, highly 
diagnostic feature is the occurrence, 24 or 36 hours after onset, of swelling 
in the other parotid region, sometimes with fresh febrile disturbance ; or the 
submandibular and sublingual glands may be attacked. The interval between 
the invasion of the two parotid glands may extend to 4 or 5 days, or even 
longer ; but sometimes they are attacked simultaneously. Sometimes, too, 
the submandibular glands become swollen first, in which case palpation with 
one finger in the mouth and another below the jaw will reveal the acom-like 
swelling. The parotid may escape, or may swell in its turn. When multiple 
bilateral glandular swellings are present the features become much distorted. 

Moderate pyrexia (101° or 102° F.) may accompany the onset and persist 
for a day or two ; but the attack is often afebrile and the pulse rate hardl} 
quickened. On rare occasions constitutional disturbance is severe, the 
temperature rising to 104° or 105° F., with delirium and circulatory 
depression. 

The inflamed jiarotid gland may cause great pain on attempts to separate 
the teeth, to chew or to swallow. The secretion of saliva is often defective, 
but in some excessive salivation is noticeable. Injection of the orifices of the 
salivary ducts, pharyngitis, faucial congestion and even tonsillitis are some- 
times observed at the height of the attack. Enlargement of the cervical 
lymph glands rarely occurs. Mumps may appear in so mild a form as to be 
hardly noticeable. At times the only salivary gland affected is the sub- 
mandibular (siibniaxillary mumps), and occasionally orchitis is the sole 
manifestation of the disease. Invasion of the lachrimal gland has occurred. 

With rare exceptions the swellings caused by mumps neither suppurat-e 
nor persist, although, occasionally, the parotid is said to be several months in 
resolving. Kelapse occasionally occurs. 

During the period of glandular swelling the blood usually shows a moderate 
leucocytosis, a characteristic feature being a relative and absolute increase 
in the number of lymphocytes. The supervention of orchitis does not 
invariably alter the blood picture, although, according to some authorities, 
it may give rise to an increase in the number of polynuclear cells. 

Complications. — Orchitis occurs in 15 to 30 per cent, of the males. It 
affects boys about the age of puberty and young adults ; in childhood it 
is rare. Sexual over-activity is held to be a definite predisposing factor. 
The seventh or eighth day of illness is the usual time of onset ; but it may 
appear 2 or 3 weeks later. In some instances orchitis precedes the inflamma- 
tion of the salivary glands. The condition is really an epidid 3 rmo-orchitis. 
Where surgical attempts have been made to relieve tension -by decapsulation 
or incision, effusion has been found in the tunica vaginalis, the testis engorged, 
and the epididymis deep red. The onset is characterised by pain in the testis, 
which soon becomes swollen. Delirium, vomiting, collapse and considerable 
fever may accompany the testicular inflammation. The temperature may rise 
abruptly to 103° or 104° F. Fortunately the complication is usually one- 
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sided, but in 10 to 20 per cent, of cases the other testicle is attacked in turn. 
Orchitis may be accompanied by cedema of the scrotum, swelling of the 
spermatic cord and enlargement of the inguinal glands. Exceptionally a 
urethritis accompanies the testicular swelling. Subsidence of orchitis within 
a week is the rule, the temperature falling rather abruptly. Suppuration is 
very rare ; but relapse sometimes occurs. When bilateral orchitis occurs 
before puberty the development of the individual is usually checked ; rarely 
feminism has been reported. In the adult, even when both testes appear 
atrophic, spermatogenesis may return after many months. 

In the female, corresponding complications are ovaritis, shown by ovarian 
pain and tenderness, inflammation and cedema of the vulva and mastitis. 
The latter has also occurred in the male. 

Pancreatitis is a much less common complication than orchitis. It 
should be suspected when acute abdominal pain, fever, vomiting and 
epigastric tenderness, occur as sequels to the parotid swelling, which 
under these circumstances may show a rapid subsidence. Sometimes the 
swollen pancreas may be felt, but often its presence is masked by abdominai 
rigidity. The bowels are constipated, the stools may be fatty, or even contain 
blood. The urinary diastase is increased, and glycosuria may occur. The 
blood sugar may be raised. Jaundice is rare. The onset may be accompanied 
l)y alarming collapse. Fortunately recovery has occurred in most cases. 
Diabetes as a sequel to mumps is very exceptional. It should be noted that in 
mumps a raised diastatic index may occur without clinical evidence of 
pancreatitis, and is attributed to infection of salivary glands. 

As regards the nervous system^ symptoms of meningo-encephalitis may 
occur towards the end of the first or during the second week, and have even 
been known to precede the appearance of the glandular swellings. Some- 
times on recovery such disabilities as aphasia, hemiplegia, monoplegia or 
ataxia persist. Rarely a general paralysis of the limbs with loss of deep 
reflexes, attributed to peripheral neuritis, occurs. Weakness of the muscles 
supplied by one facial nerve rarely accompanies the parotid swelling. 

Acute mania and other forms of insanity are rare sequels. 

An excess of lymphocytes may be found in the cerebro-spinal fluid, and 
is not uncommon during the first fifteen days of mumps, even in the absence 
of definite meningeal symptoms. 

Certain affections of the organs of special sense, although uncommon, 
deserve mention on account of their importance. Quite apart from deafness, 
due to the occasional occurrence of otitis media, true nerve deafness may 
occur unaccompanied by signs of middie. ear disease. The deafness is of 
sudden onset, and when accompanied by nausea, vomiting, tinnitus and 
inco-ordination it is attributed to hsemorrhage or exudation within the 
labyrinth ; but it may occur without any labyrinthine symptoms. Fortun- 
ately the deafness is usually unilateral, for it is incurable. 

Papilloedema and optic atrophy with loss of vision are other important 
sequels. Iridocyclitis, paralysis of certain extra-ocular muscles and loss of 
power of accommodation may also at times ensue ; these mainly terminate 
in recovery after a variable time. 

Among other possible complications may be mentioned epistaxis, bron- 
chitis, pneumonia, pericarditis and arthritis. Albuminuria is not uncommon 
and nephritis sometimes occurs as late as 4 or 6 weeks after the salivary 
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fiwellijigs ; ursBinia has been responsible for death in rare instances. Gan- 
grenous appendicitis has also been noted. 1, V • <•4.1, 

Suppuration in the parotid gland, gangrene of the gland, cellulitis ot tne 
neck and floor of the mouth, cedema of the glottis, and suppuration of the 
cervical lymph glands are very rare occurrences, which are generally attri- 
buted to superadded septic infection. Relapses, characterised by a recurrence 
of the glandular swelling after a distinct interval, are not very uncommon. 
Although one attack of mumps usually protects the individual for life, 
second attacks are not unknown. 

Diagnosis. — In the presence of an epidemic this presents little or no 
difliculty ; but the true nature of the infection may be overlooked when the 
parotid swelling is insignificant, or when the disease primarily affects the 
submandibular or sublingual glands, or again when orchitis or even pan- 
creatitis constitutes the first, and perhaps the only, manifestation. 

Parotitis, usually unilateral, and attributed to ascending duct infection, 
is a well-known complication of certain fevers, and of some abdominal 
diseases ; but it also may be primary and assume a recurrent form. This is 
distinguished from mumps by the circumstances under which it occurs, and 
by the fact that it is not contagious. It generally ends in suppuration, and 
is accompanied by a polynuclear leucocytosis. Swelling of the salivary 
glands may follow the administration of certain drugs, such as iodide of 
potassium and pilocarpine. 

A painless enlargement of the parotid and lachrymal glands, of great 
chronicity, occurs in Mikulicz’s disease. In uveo-parotid fever irido-cyclitis 
accompanies the parotid swelling. 

Inflammatory swelling of the higher cervical glands, especially when 
accompanied by peri-adenitis and oedema, may be mistaken for mumps. 
Swelling of this character occurs in certain cases of diphtheria, and also in 
scarlet fever. Careful attention to the history, proper examination of the 
fauces, and search for rashes should eliminate this error. Enlargement of 
the pre-auricular lymph gland due to lesions about the nostrils and angle 
of the mouth, and the swelling caused by periostitis of the lower jaw, or 
otitic infection of a zygomatic air-cell, may superficially resemble inflamma- 
tion of the parotid. 

When the submandibular and sublingual glands alone are swollen the 
distinction from lymphadenitis may be difficult. In such cases extension 
to the opposite side indicates mumps, as also does the transitory character 
of the swelling. 

In glandular fever, which is an acute infective adenitis of the cervical 
and other lymphatic glands, the salivary glands are not involved. 

Prognosis.--The mortality from mumps is remarkably low. The majority 
of deaths occur in children under 5, especially in infants, usually from some 
conmlication. Cases of mumps in pregnancy may also prove fatal. 

Treatment. — Mumps is infectious for 2 or 3 days before the swelling 
appears, and isolation for not less than 2 weeks from the op set is advisable, 
provided that one clear week has elapsed since the subsidence of the glandular 
enlargement. Contacts should be removed frojn exposure and either isolated 
for 28 days or supervised from the fourteenth to the twenty-eighth day, unless 
they have already had the disease. Thirty c.c. of whole blood or 15 c.c. of 
serum of convalescents, if given on first exposure, seems to prevent infection. 
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Attenuated attacks are difficult to produce, but see also remarks under 
measles (p. 141). On account of the liability to orchitis, it is better to have 
mumps before puberty than after. 

The patient should be isolated and confined to bed. The incidence and 
severity of orchitis are said to be less in those who are not allowed to get up 
until the time at which this complication usually appears is past. Foods 
which need no mastication are indicated during the acute stage. The mouth 
should be kept clean. Pain may be relieved by local applications and acetyl- 
salicylic acid. The infiamed testicle should be enveloped in cotton-wool 
and suspended or supported by a small pillow. If pancreatitis be suspected, 
fomentations may be applied to the abdomen, small doses of opium admin- 
istered, and the diet strictly restricted to fluids. Delirium and pyrexia are 
met by sponging, wet-packs or the ice-cap. Repeated lumbar puncture is 
beneficial in meningo-encephalitis. 

Charles R. Box. 


INFLUENZA 

Definition. — An acute infectious disease of short duration, existing in 
pandemic and epidemic form, with sporadic outbreaks. It is characterised 
by sudden onset, pyrexia, headache, pains in the back and limbs, and a 
tendency to inflammatory complications in the respiratory system. 

Etiology. — Are the protean features of disease which are at present 
included in our conception of influenza all manifestations of the same mcUeries 
morbi ? Are there influenzas rather than influenza ? What causative 
factors determine the pandemics of the disease during which the case-incidence 
rises so rapidly and so enormously ? What is the association between benign 
influenzal catarrhs of endemic and sporadic occurrence and the pandemics 
which decimate whole races of mankind ? These are questions which have 
baffled epidemiologists and bacteriologists for many years, nor did the 
exceptional opportunities for observation and research affiorded by the 
pandemic of lM8-19 serve entirely to answer them. 

We are ignorant of the reasons why a state of relative quiescence in 
regard to the incidence of the disease -—scattered sporadic cases and mild 
epidemics — ^suddenly blazes up into a devastating pandemic. We know that 
when this conflagration arrives the disease becomes very highly infectious 
in character, that its virulence is enormously increased and that the usual 
close association with catarrhs and seasons and latitudes and lowered general 
resistance is no longer observed. Age gives no security at such times ; 
witness both the high case-incidence and high case-mortality in young adults 
during the pandemic of 1918-19. 

A previous attack of the disease gives little or no protection ; according 
to some authorities the reverse is the case. 

In the matter of its relation to other catarrhal states the absence of 
definite criteria makes it impossible to be precise in diagnosis. It is only in 
the presence of a severe and widespread outbreak that the guide of prob- 
ability is of assistance in this respect. 

Andrewes and his co-workers at the National Institute for Medical Research 
in 1933 isolated from the nasopharyngeal discharge of influenza patients a 
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is ca|)able of ijifocting ferrets. When human influenzal ga^glitigs 
dropped into the noses of ferrets they beeome ill in 48 hours and the 
disease has been transferred from the experimental animals to the experi- 
menter. Further, they have shown that patients who have had influenza 
recently develop antibodies in their blood which kill, or inactivate, the virus. 
Neutralisation tests with antisera prepared from human strains prove that 
different serological varieties of the virus exist. Pfeiffer’s bacillus is to be 
regarded as the commonest secondary invader of the infected tissues. Next 
to Pfeiffer’s bacillus, the micro-organisms most commonly found in associa- 
tion with the disease are streptococci of the heBinolytic kind, pneumococci, 
M. caiarrhalis and SlaphylococcMs aure/as. It seems certain that many of the 
most serious and fatal cases owe their lethal character to virulent streptococci. 
Pfeiffer’s bacillus occurs in cases of disease quite other than clinical influenza — 
septic endocarditis, sinusitis and meningitis. The bacillus is of very small 
size, is Gram-negative in staining reacdion, grows with difficulty on ordinary 
media and has low vitality outside the human body. A special feature seen 
in regard to it is the facjt that, when present in acute cases of influenza, 
it usually occurs in enormous numbers in the infected tissues and their 
secretions. 

Symptoms. — 8o far as can ]>e judged the incubation period is, with con- 
siderable constancy, something from 24 to 48 hours. A marked feature 
of the disease is the abruptness of the onset. So abrupt is it at times that 
i-be victim is striken down, as it were, in the street, and, from being quite 
well he is, within a few hours, prostrated and already suffering the maximum 
(liscomfort-s of the disease. The temperature rises rapidly ; there is often 
a rigor. The chief symptoms are racking headache, intolerable aching 
pains in the loins and limbs, dryness and irritable redness of the mouth 
and fauces, and a distressing dry rough. An erythematous rash is not 
uncommon. 

Although the symptoms are protean, it is customary to describe certain 
types of case that are frequently met with, dependent largely upon the 
particular tissues and functions which suffer the chief results of the infection. 
It is to be noted that different outbreaks of the disease are prone to be char- 
acterised by different clinical types, as also by differing degrees of severity. 

1. The febrile type . — In this variety of the disease the cliicif features are 
pyrexia, with associated malaise, headache, ])ains in the back and limbs and 
a juoderate degree of c-atarrh of the upper air-passages. In many cases this 
type differs only from the “ common cold ” in its more abrupt onset, its 
higher d(;gree of pyrexia, its disproportionately severe prostration and its 
relatively “ dry ” form of catarrh. The eyeballs are often painful, with 
some conjunctivitis, and the fauces are often red and slightly cedematous. 
Cough is often present, with few or no associated pulmonary signs. The 
pyi^xia lasts for a variable time, usually 4 to 6 days ; the temperature chart 
may show two peaks in the 24 hours. It is unusual to see the fever prolonged 
pa^ the eighth day without some focal complication, genelally pulmonary. 
Defervescehce is quite frequently by crisis, but this is by no means the rule. 

2. The respiratory type . — This is the form of the disease which is most 
prevalent in pandemics, and, when severe, it is the form to which the mortality 
IS chiefly due. Somewhere about the fourt^h day of the disease it becomes 
obvious that the catarrhal process is growing troul)les()me, with more definite 
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involvement of the larynx, trachea and bronchial tract, A dry catarrh of the 
larynx and trachea, with pain and diatreseing cough, may constitute the 
main feature of the disease. In many cases the temperature falls about 
the third or fourth day, to rise again concurrently with a definite exacerbation 
and extension of the catarrh. The respiratory involvement does not tend 
to remain localised as a bronchitis, but involves the lung tissue, leading to 
a bronchiolitis and, in many cases, an alveolitis also. Then ensue the signs 
of acute pulmonary congestion which are so characteristic of the disease, 
and cause so much anxiety for fear of untoward developments. The respira- 
tory manifestations of influenza infection extend from laryngitis and tracheitis 
through bronchitis to lobular and lobar pneumonia and pleurisy, both 
“ dry ” and with serous or purulent effusion. But the dominant feature, 
rarely absent in any really severe case, is a condition of capillary bronchitis 
with intense pulmonary congestion. This may be unilateral or bilateral, is 
more often basal than apical, but is not seldom universal. The physical signs 
are copious fine rales (crepitation), with impaired vesicular sound, and, less 
often, impaired percussion tone. This condition may well be termed the 
essential lesion of the disease, for even when actual consolidation of the lung 
is present, this is quite often an incident by comparison, and if the patient 
dies, he dies with the consolidation rather than of it. 

Cough is usually a very troublesome sym])tom in this type of the disease, 
and is often quite independent of the need to expectorate. The sputa vary 
considerably. They may be quite absent, even in cases where there is wide- 
s])rcad lung conge-stion. When present they are generally of a kind that 
corresponds with the nature of the chief lesion, whether tracheitis, bronchitis 
or pneumonia. Two special kinds of sputa are very typical of influenza, 
and they are seen frequently during epidemics, (a) Bright, pink, frothy 
mucus, sometimes produced in large amount, it may be as much as a pint 
in 24 hours. This rose-red mucus results from acute inflammatory oedema 
of the lung. It may be expelled involuntarily during cough and sometimes 
it spurts from the nostrils, {h) Tenacious mucus, less viscid than in 
lobar pneumonia, and more copious, differing also in colour which is of 
several hues — rod, brown, saffron and various shades of green, all of 
these being occasionally present at the same time. Seen iu a white 
eiirthenware vessel these sputa are very striking and in a high degree 
diagnostic. 

3. 'i'he maligna id type.— Thin severe aJid very fatal form is almost coiifined 
to paiidemic or to epidemic periods. The patient is gravely ill from the 
onset, or soon after, with intensely toxic symptoms, cyanosis of a peculiar 
character (“ heliotrope cyanosis *’) and rapid development of heart failure 
before focal manifestations have time to show themselves — unless it be the 
presence of copious fine rales of the kind referred to in (2). The duration of 
this type of case varies from 48 hours up to a week, and no measures of 
treatment, however prompt, serve to avert the almost certain issue. It is 
asserted by reliable observers that death may occur even within the first 
24 hours from the onset. 

4. The, gastro-itUestinal ///pc.-- More strictly, perhaps, gastric and 
intestinal tyf>es. These ty]>es are less common in pandemics and epidemics 
than in small endemics and in sporadic cases. The gastric cases are quite 
common, and sonie of the milder endemics seem to breed true to a remark* 
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able degree in this respect, leading to a very constant clinical picture of ail 
illness with acutes even abrupt, onset, vomiting, marked anorexia, epigastric 
and umbilical tenderness^ and general prostration. Considerable difficulty 
often arises in diagnosis (see p. 171), even when there are several cases of a 
similar kind prevalent. 

Jaundice of the catarrhal kind is not very uncommon as a complication. 
Some of the intestinal cases give no less difficulty, and when severe the 
likeness to typhoid fever is sometimes very close indeed. Tympanites, 
diarrhcea and enterorrhagia, associated with continued high fever and a 
leucopenia, may deceive the very elect. 

6. A nervous iyfe has been described, but it is perhaps more correct to 
say that a variety of nerve symptoms may arise both during and after the 
acute infection, rather than that a recognisable clinical picture is produced 
(see p. 171). 

Complications and Sequelae. — These are both numerous and important. 
Indeed, if we except the malignant cases and the very severe respiratory 
cases occurring during pan- and epi-demic periods, it may be said that the 
importance of the disease lies more in its complications, and perhaps still 
more in its sequels, than in the stage of infection proper. For convenience 
these disabilities may be grouped as follows : 

1. Respiratory , — The main extensions of the catarrhal process have been 
already referred to, as also has the occurrence of pleurisy. Sinusitis may be 
mentioned here ; it is both common and troublesome. Otitis media also 
occurs. Asthma sometimes appears for the first time in a patient's life 
after influenza, and the age of the sufferer may be much more advanced than 
is usual with asthma generally. Pulmonary tuberculosis not seldom shows 
itself also for the first time in the same association. The most frequent 
sequel of all, however, is the maintenance of a state of chronic congestion 
or bronchiolitis at one base or both bases of the lung. This condition, which 
may persist for years, ebbing and flowing with the seasons and with the* 
occurrence of intercurrent catarrhal infections, may prove the starting point 
of bronchiectasis. 

2. Circulatory . — Perhaps the most serious complication and sequel is 
referable to the heart. Some degree of dilatation is very common during a 
severe attack of the respiratory type, and this condition is apt to prolong 
convalescence in a very tedious fashion. In some cases a bradycardia due to 
heart block has been observed : the prognosis in this condition is good. 
But a much more common form of heart disability is that which arises 
insidiously after the patient begins to resume his usual routine of life. He is 
the subject of palpitation, praecordial distress and a sense of undue fatigue 
with slight effort. In women this state of things is complicated often by 
nervous symptoms, and attacks of breathlessness and a sense of impending 
collapse are quite common. As there is frequently in addition a considerable 
degree of true nervous prostration with mental depression it becomes ex- 
ceedingly difficult to decide to what extent the heart i^ really affected. 
Physical signs in these cases are wholly inadequate ; quite often they are 
ab^nt altogether. Although, with care and encouragement, many of these 
cases get quite well after a time, a large number unfortunately become more 
or less permanent heart invaUds.” It is not clear what is the exact pathology 
of the ** influenzal heart,” but it is perhaps near the truth to consider it in 
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main a toidc myocarditis ; though to what degree it is the nervous 
mechanism, and to what degree the heart muscle, that suffers we cannot say. 

Vasomotor troubles are not uncommon and often complicate the heart 
condition. Phlebitis may occur. 

3. Nervous , — The most common complication is the intense depression 
from which the patients so frequently suffer. In a few cases this leads to 
actual mental instability and, in fewer still, to suicide. The depression 
may continue for a long time after the acute illness is over. So common a 
symptom is it that patients themselves often consider the nature of a recent 
febrile illness to be definitely established as influenza because of this resultant 
depression. And they are probably in most cases correct. The headache, 
which is another very constant accompaniment of the illness, may be so 
severe as to raise the question of meningitis ; it quite commonly leads to 
some delirium in patients whose nervous system is, in health, none too 
stable. 

A true meningitis occurs now and again with H. pfeiffer in the cerebro- 
spinal fluid and a clinical picture that is unequivocal. Encephalitb and 
myelitis are described, but here, again, the diagnosis — ^from epidemic en- 
cephalitis — ^must always be a difficult matter. 

Many other nerve conditions are described by authors. Perhaps 
neuritis, of both single and multiple types, is the most common. One of us (H) 
has seen a condition indistinguishable from paralysis agitans follow a severe 
attack, which ended in complete recovery after several months. 

Diagnosis. — During pan- and epi-demics the diagnosis is, as a rule, not 
difficult, especially when the case if very severe. “ Filming '' the sputa in 
a case of the respiratory type is a valuable aid to diagnosis. If the highly 
characteristic condition of bronchiolitis with copious flue rales referred to on 
pp. 168-169 be present in a febrile illness with nerve prostration and general 
JjoxBBmia, the diagnosis is fairly certain. 

The gastric and intestinal cases, and especially the latter, present more 
difficulty than do the respiratory cases. The gastric cases resemble food- 
poisoning not a little, and appendicitis may require careful consideration 
in patients with abdominal tenderness, pain and vomiting, of acute onset. 
From typhoid fever a severe intestinal case with haemorrhage and enlarged 
spleen can only be distinguished by absence of agglutination and negative 
blood culture. A leucopenia is present in both diseases. 

The diagnosis of milder cases of influenza, if occurring in sporadic fashion, 
is frequently a frank admission that it is well to give the patient and his 
friends a label to his disease. There are so many causes of an acute febrile 
illness with malaise and slight catarrh that exact diagnosis may not be 
possible. 

A word of warning is perhaps necessary in respect of diseases known to be 
prevalent coincidentally with outbreaks of influenza. Thus, true pneumo- 
coccus pneumonia, whether lobular or lobar, is not infrequently called 
influenzal when this latter disease is epidemic. Of greater importance is the 
fact that waves of incidence of influenza and poliomyelitis and encephalitis 
sometimes concur. If the practitioner's attention is bent only upon the 
former disease he is apt to put down to it certain serious nerve lesions that 
really belong to the latter. 

Treatment. — Prophylactic.— As we do not know the factors leading to 
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the production of influenza epidemics we do not know how to prevent them* 
When they arrive we can, to some extent, control them by efiicient quaran- 
tine, by early diagnosis and notification and by a proper system of hospitalisa- 
tion, adequate to the peculiar features presented by the disease. In regard 
to individual prophylaxis it was formerly held that to keep generally fit 
was a good protection against infection. But recent experience does not 
confirm this view : influenza attacked the strong as well as the weak ; indeed, 
the robust young adult fell a victim by preference, though this may have 
been partly because he was more open to infection by virtue of the conditions 
of his life. The age-mortality as well as the age-morbidity during the 1918- 19 
pandemic seemed to make it clear that some method of specific immunisation 
is essential before we can hope to protect against infection. The available 
vaccines for protective iiioimlation aim at raising resistance against the 
secondary infections. Regarded in this light they are rational. »So far the 
virus is not available for specific prophylaxis. 

Curative. — 1. General Measures , — With the onset of symptoms the 
patient is put to bed and is kept there until the temperature has reached 
normal and has remained there for 48 hours. He is only allowed up if examina- 
tion of the heart and lungs, and a review of his general condition, reveal 
nothing abnormal. If the attack has been severe, the patient should be 
induced to remain in bed for a week after the temperature is normal, because 
relapses are common, and are often more dangerous than the original attack. 
This rule of practice should certainly have no exception in the case of patients 
over 60 years of age. 

The largest available room is chosen, and the bed is plac.ed well away from 
the walls. Blinds, curtains and screens are dispensed with, and the windows 
are kept open day and night. The room temperature is kept as near to 60° F. 
as possible. If the ideal of free ventilation with warmth cannot be secured 
in the room, then warmth must be sacrificed rather than ventilation. Neglect 
of fresh air not only seriously prejudices recovery in the event of pulmonary 
complications, it undoubtedly tends much to induce them. It is probably 
the most important point in the general treatment. 

The diet is confined to warm fluids, given frequently, but easily digested 
solids are allowed if the stomach tolerates them ; efforts at “ feeding up 
the patient are to be deprecated. Unless the patient is elderly, alcohol is 
not needed in the early stages of the disease when there are no complications. 
The bowels are made to act thoroughly by a double dose of the patient’s 
customary aperient. If he has none, he is given J-grain doses of calomel 
every hour for 4 doses, and this is followed by a saline draught. The patient 
is sponged all over with warm water twice daily. 

2. Drugs . — There is no drug which acts as a specific. Aspirin and Dover’s 

powder in 10-grain doses may be given together as early as possible and may 
be repeated once or twice every 6 or 8 hours. This may be followed by a 
simple diaphoretic mixture. The sulphonamides are only of serAdce when 
secondary infections are present, and especially when these a: e of a pulmonary 
nature* ^ 

3, Treatment of Symptoms . — If the headache is severe, phenaoetin 
gr. 10 with caffeine gr. 2 may be given 4-hourly for 4 doses. If the stomach 
gives trouble, and the tongue is foul, sod. bicarb, and sod. sulphocarb., of 
•aoh gt. JO, with glyc. acid* carbol. min. 10, may be given 6-hourly with the 
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feeds, well diluted. For vomiting, all feeds are reduced to a minimum, or 
omitted entirely for 48 hours, giving sips of hot water only, with minim doses 
of liq. iodi mitis in (»0 min. of water hourly for r> or 8 doses, and one pint of 
normal saline is introduced into the bowel two or three times during the period 
of starvation. 

Distressing and persistent cough is often the most difficult problem. 
Local applications to the chest are often of service. If the origin of the cough 
is irritability of the upper-air passages inhalations of tinct, benzoini co. 
4 parts, with menthol or eucalyptus 1 part, are useful. Failing this a 
spray containing chlorbutol (chloretone) and menthol, 2 per cent, of 
each in liquid paraffin, may be used to the nose and throat. In the 
essential cough ” of the disease, syr. cocillanae co,, syr. codeiiue and 
linct. terp-heroin. co. are of some value. In intractable cases relief may 
follow syr. chloral min. 30, ammon. brom. grs. 10, with ext. glycyrrhiz. 
liq. min. 20, etc., in 4-hourly doses for 4 doses. 

Insomnia calls for a general review of the whole programme — ventilation, 
control of pyrexia, posture, food, stimulants, etc. Failing attention to these 
things, a sedative draught of ammon. brom. grs. 20 and tinct. valeru. 
min. 20 may be tried ; if not successful, min. 120 doses of paraldehyde, with 
tinct. quillaiae and tinct. aurantii to cover its unpleasant taste. Failing this, 
again, chloral and bromide may be given, since drugs of the barbitone group 
are better avoided. 

4. TrecUment of rnore Severe Cases and of Complications.— (a) hUensely 
toxic cases i with hyperpyrexia. — Attention to good ventilation should be 
redoubled. The thermometer and not the patient’s sensations must be the 
guide to the amount of bedclothes. “ Cradling ” is often very useful, as 
also is tepid or spirit sponging. In cases in which the temperature is even 
then resistant, the cold pack should be used and repeated if necessary. 
Febrifuge drugs are to be avoided in such cases. Stimulants are now advisable 
to counteract circulatory failure. 

(6) Pulntonary cases. — Linseed and mustard poultices are of service here, 
or kaolin poultice, applying these to the most “ congested ” parts. Volatile 
stimulants, sedative expectorants and diaphoretics are the most useful 
drugs : sp. setheris co., the iodides in small amounts, bromide and chloride 
of ammonium, tinct. senegce, tinct. belladonnae and liq. ammon. acetatia. 
Ammon, carb. should only be used where sputa are present, and large doses 
are of doubtful value at any time. Oxygen delivered through a nasal catheter 
is useful iii all severe cases with cyanosis. 

(c) Heart failure^ to be estimated more by the general state of the patient 

(facies, cyanosis, dyspnoea, delirium, posture) than by pulse-frequency 
or physical signs, is met by alcohol, strychnine injections, nikethamide 
(coramine) subcutaneously, and, as a measure supplementary to these, 
strophanthin in 20 minims of sterile saline solution, injected slowly 

into a vein of the arm and repeated, if indications are still present, in 8 or 
12 hours. 

(d) The post-febrile stagey often a stage of cardiac and nervous exhaustion 
iifffevere cases, requires some caution. Strict recumbency should be enjoined, 
with careful feeding, stimulants and tonics. 
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FOOT-AND-MOUTH DISEASE 

Synonyms. — Aphtha Epizootica ; Epidemic Stomatitis. 

Definition.— A contagious disease, due to a virus, communicated from 
animals to man, characterised by mild pyrexia, swelling and vesiculation 
of the tonue and buccal mucosa, accompanied, sometimes, by a vesicular 
eruption on the hands and fingers. 

Etiology. — Man is relatively insusceptible to infection which, however, 
is of almost world-wide distribution amongst cattle, pigs and sheep. Up 
to 1872 there were but few reported cases of supposed foot-and-mouth 
disease in man. In that year a more virulent form appeared in cattle, and 
human cases were more frequently described. Bussenius and Siegel in 
1897 analysed the reports of more than 1500 cases ; the majority are sporadic 
or occur in small groups. 

Three types of virus have been recognised by immunological tests : anti- 
serum of types 0 and A (Vallee and Carre) and C (Waldman) has no pro- 
tective influence against infection by either of the other two types. In cattle 
the virus enters through the mucosa of the alimentary tract, a septicaemia 
ensues during which all the secretions and excretions of the body become 
infective, with subsequent localisation in the specific lesions. The virus can 
remain active on hair or in soil for a month. 

Foot-and-mouth disease is communicated to man : (1) By the con- 
sumption of unboiled milk from a cow suffering from the disease. (2) By 
direct inoculation : from (a) the saliva if infected animals, or (b) milking 
cows suffering from the specific eruption on the teats or udders. Those 
affected are for the most part either children, milkers, or cowmen. 

S3rtnptoms and Course. — The incubation period of foot-and-mouth 
disease in man appears to be the same as in cattle, namely, 2 to 5 days. 
Whatever the route of infection the disease sets in with slight headache, a 
mild grade pyrexia and dryness of the mouth. This state continues for a few 
days, and is then succeeded by a period of salivation and the development of 
the characteristic lesions — vesicles upon the lips and tongue, which contain 
yellowish- white turbid fluid. In 48 hours or so the vesicles rupture with 
the formation of superficial ulcers having a smooth 2 >urplish base. There 
may be considerable swelling of the tongue and mouth, which, with the 
pain, renders mastication and swallowing difficult. At the same time a 
crop of small vesicles may appear around the nails and on the hands ; they 
increase rapidly in size, become pustules and then scabs, which fall off early in 
the second week. In adults the disease runs a mild course with recovery 
in from 7 to 10 days. In young children, fed on infected unboiled milk, the 
condition is prone to be more severe because of the liability to anorexia, 
gastro-enteritis and diarrhoea. 

Treatment. — This is entirely dietetic and symj)tomatic. A weak 
solution of permanganate of potash is perhaps the best local application ; 
strong antiseptics, whether to the mouth or to the hands, must not be 
employed. ' 

Horder. 

A. E. Gow. 
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PSITTACOSIS 

Definition. — An acute infective disease derived from parrots, resembling 
typhoid fever in its mode of onset and general features, but presenting also 
signs of an atypical pneumonia. 

Etiology. — The disease is derived from parrots (hence its name), the 
green Amazonian parrot being usually the source. Grey parrots, however, 
are not exempt, and love-birds also suffer from it. Infection is usually 
conveyed direct from a sick parrot to a human being who has been in close 
contact with the bird, but a parrot dead of the disease is also infectious. 
It is probable that a healthy parrot can act as a carrier. Infection from 
one human being to another, although it seems to occur occasionally, is very 
rare. In 1892, Nocard isolated a bacillus from the bone-marrow of an infected 
parrot, and named it the Bddllm fsiUmosis ; it was afterwards shown, how- 
ever, that this was identical with the B. certrycke. In none of the cases in 
recent outbreaks, however, has there been any evidence of the presence of 
this bacillus, and it is now proved by the work of Bedson that the infecting 
organism is a hltrable virus. 

Pathology. — The post-mortem appearances are those of a severe septi- 
caemia, with characteristic changes in the lungs. The latter do not present 
the picture of classical lobar pneumonia or broncho-pneumonia, but of a 
“ peculiar haemorrhagic vesicular pneumonia, complicated by pulmonary 
thrombosis and free from bacteria ” (Turnbull). In addition, areas of muco- 
purulent bronchitis and broncho-pneumonia may occur from secondary 
infection. The gastro-intestinal tract is usually free from severe inflammation. 

Symptoms. — The disease usually sets in rather suddenly after an incuba- 
tion period of probably about 10 days. The rise of temperature is commonly 
abrupt, and headache is pronounced. Epistaxis sometimes occurs. The 
patient is generally dull and apathetic, and passes into a condition suggesting 
a typhoid infection. The abdomen may be slightly distended, and there 
may be a little sickness and diarrhoea at the outset. The spleen is not pal- 
pable, but in some cases a few rose-spots have been observed which are of a 
smaller size than the spots in typhoid fever. Pulmonary symptoms may be 
present from the outset, or appear after the disease has lasted some days. 
Cough is often frequent and troublesome, but, as a rule, there is little expec- 
toration. Respiration may be rapid, but the pulse-rate remains low. The 
signs in the lung range from those of a bronchial catarrh up to massive, 
sometimes very dense, consolidation. Pleuritic signs are very rare. The 
disease usually lasts from 2 to 3 weeks, and the temperature may fall abruptly. 
Temporary rises of temperature during convalescence are often observed, 
and there may even be a complete relapse. 

Diagnosis. — Clinically the disease can be suspected on circumstantial 
evidence. If one has a patient who presents a general resemblance to a case 
of typhoid or paratyphoid fever, but whose blood does not give the agglutina- 
tion reactions, who presents also pulmonary symptoms and signs of an 
atypical sort, and who has also been brought into close contact with a sick 
parrot or love-bird, then the diagnosis is justified. A deceptive feature in 
the diagnosis from typhoid, however, is that sometimes the agglutination 
reaction to the B. iyfhosus is positive. Indeed, a positive agglutination to 



1Y6 INFECTIOUS DISEASES 

one strain of ty})hoi(l or^aiiiani occurring early in the disease and in a high 
degree of dilution is rather suggestive of psittacosis than otlierwise. The 
blood cultures, howe>^er, arc negative. It may be impossible at the outset 
to distinguish psittacosis from influenza, but the supervention of pulmonary 
complications within the first few days is in favour of the latter. Bacterio- 
logically the existence of the disease is proved by the presence of a jiositive 
complement fixation reaction in the patient’s serum. 

Prognosis. — The mortality varies considerably in different epidemics, 
but may perhaj)8 be ])Ut at about 1 in 6. Young people nsiially recover. 
iSevcre involvement of the lungs and failure to maintain a relatively slow 
pulse are unfavourable factors. 

Treatment. - There is no specific treatmejit, and the use of convalescent 
serum has proved di.SHp])ointing. Patients should be nursed with the usual 
precautions ado])ted in a typhoid case, but need not be further isolated. 
Special signs and symjitoms must be treated as they arise. 

PnoPHYLAXJS consists in forbidding the imjiortation of infected birds ; 
cages should he kept clean, and the birds should not be fondled. A bird 
which fails sick should be immediately isolated or destroyed. 

KOHEIIT HUTCfllSOiV. 


YELl.OW FEVER 

Synonyms.- PVbris Flava ; I'yphus feteroidea ; Yellow Jack ; Black 
Vomit ; Keiidars PVver ; P'ievre Jaune ; Ficbre Amarilla. 

Definition. - -An acute infectious disease of sudden onset, endemic in 
parts of tropical America and West Africa, characterised typically by pyrexia, 
vomiting, a slow pulse relative to the temperature, early albuminuria, and a 
tendency to hfernorrhages and jaundice. It is caused by a filtrable virus 
and, with the exception of jungle yellow fever, is transmitted to man by the 
common domestic mosquito, Akies wgypti {Stegomyia fasdata). 

iEtiology. — The endemic haunts of yellow fever have been curtailed in 
recent years by the destruction of its intermediary host. A circle with its 
centre in the Isthmus of Panama, and embracing the northern parts of South 
America, the West Indian Islands and the southern parts of North America 
includes most of the area of its late prevalence in the Western Hemisphere. 
Recent work has shown unsuspected reservoirs of infection in the 
Amazon basin and in parts of ('olumbia, Venezuela and Brazil. The disease 
is widely eiidemi(5 in West Africa, while cases occur far in the interior from 
the coast of Senegal eastward for over 3(X)0 miles, and northward to the 
Sahara desert. Stokes, Noguchi and Young all died when investigating it 
there. Probably infection was acquired by direct contact with infective 
blood rather than by the mosquito vector, AHes (egypli, which Carroll in 
1900 showed would transmit the disease after a period of 1 2 days, providt^d 
it was fed on the blood of a yellow-fever patient during the first 3 days of 
fever. Reed and (’arroll also found that the injection of <)•! c.c. of blood 
from a yellow-fever patient colhHJted during the first 3 or 4 days of fever 
produced the disease, and that the serum a^r filtration remained infective. 
Aed^ iSffypii bites in the day time, and is most aggressive in the early morning. 
Its domestic habits make it an efficient vector, as the larval stages develop 
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mainly in artificial containers in or near human habitations. Males and 
females are equally susceptible, and infection in childhood is common. This 
type of urban and rural yellow fever differs from jungle yellow fever, which 
is found in or near tropical forests in Brazil, where Aedes (egypU is absent. 
Adult males who work in the jungle are mainly infected. Wild jungle mos- 
quitoes have been found to harbour the virus, but the common vector is not 
yet known. Monkeys and probably other animals play an impoji>ant role as 
reservoir hosts. In 1927 the West African Yellow Fever Commission found 
that the Rhesus monkey (Macaca mukUta) was susceptible, only 1 out of 30 
monkeys surviving. One attack confers lifelong immunity and 0*1 c.c. of 
convalescent human serum protects monkeys. Tho virus, if dried, will keep 
lor months ; it penetrates the intact skin of both man and monkeys, but is 
no longer demonstrable in the blood and viscera after the foui*th day. 

The diameter of the virus as determined by filtration through collodion 
membranes lies between 17-28 millimicrons. It possesses two qualities, 
viscerotropism and neurotropism ; when both are present it is known as 
“ pantropic ” virus. In 1930 Theiler found that if pantropic virus was in- 
oculated intracerebrally into susceptible mice they developed encephalitis, 
unless immune serum was simultaneously injected. After repeated passage 
through the brain of mice the virus lost its viscerotropism or capacity to 
attack the abdominal and thoracic organs, and was converted into a neuro- 
tropic virus with fixed characters. Injection of this virus or of pantropic 
virus attenuated by tissue culture immunises against yellow fever and is 
the basis of prophylactic immunisation. 

The fact that immune bodies are demonstrable in the blood of yellow 
fever cases shortly after infection, and persist permanently in recovered 
cases has been utilised to determine the endemic incidence of the disease. 
Mice are employed for the purpose. The protection test, as developed b}'^ 
Sawyer and Lloyd, consists of an intracerebral inoculation of starch sr^lution, 
followed by the intraperitoneal injection of virus and the serum to be tested. 
In the absence of immune bodies in the serum the virus produces encephalitis 
and death within a fortnight ; if immune bodies are present the animal remains 
unaffected. This test has been of great value in affording an index to past 
epidemics, and in accurately determining the past and present geographical 
distribution of the disease. Examination of liver specimens obtained by 
means of the viscerotome from persons dying of illness of not over 10 days’ 
duration have also lead to the detection of unsuspected reservoirs of 
infection. 

Pathology. — Death generally occurs between the fifth and ninth day of 
the disease. Rigor mortis comes on early. The skin may show ecchymoses 
and is an intense yellow colour, which becomes accentuated after death. 
The liver is of approximately normal size, reddish yellow, brownish yellow 
or “ chamois leather ” colour, and may show haemorrhages. Microscopically 
a midzonal fatty degeiieration is characteristic on the fourth or fifth day, 
but later all zones undergo necrosis, and the nuclei may contain acidopliile 
inclusion bodies. The gait bladder contains tenacious, dark bile. The 
kidneys are congested, and show cloudy swelling and fatty degeneration. 
Petechial haemorrhages, casts and degeneration of the convoluted tubules 
are seen on section. The adrenals may show cortical fatty degeneration. 
The left ventricle is often dilated, and Jts muscle pale and ilabhy. Brady- 
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cardia is due to damage to the auriculo-ventricular bundle, and fatty degenera- 
tion of muscle cell-elements are common. Erosions and petechial haemorrhage 
in the stomach and proximal duodenum occur, hence the coffee-ground vomit 
and the tarry blood in the entero-colon. The spleen is almost normal in size 
and appearance. The pleura and meninges may show haemorrhages, the brain 
is congested, and the lungs congested and apt to show haemorrhages. 

Clinical pafMogy. — The outstanding pathological features arc cloudy 
swelling and necrosis of the parenchymatous cells, especially of the liver and 
kidneys, and degeneration of the capillary endothelium, resulting in haemor- 
rhages. Jaundice and albuminuria with casts are thus produced. Hypo- 
glycaemia related to liver inefficiency may occur from the fourth day onwards, 
while the van den Bergh may show a biphasic direct positive reaction and a 
positive indirect reaction of from 2 to 20 units. In the later stages the blood 
urea may be increased, and in monkeys Findlay found an increase in guanidine 
bodies. Though the leucocytes may vary from 5,000 to 16,000 per c.mm., 
leucopenia being the rule, the lowest counts occur about the fifth to sixth 
day ; the neutrophiles are increased, the lymphocytes decreased and the 
eosinophiles tend to disappear. The clotting time is markedly increased. 
The ccrebro-spinal fluid is under increased pressure and contains increased 
quantities of albumin and chlorides. 

Symptoms. — The incubation period is from 3 to 5 days, but may be 10. 
Clinically, the disease is divided into : (1) Larval and mild forms ; 
(2) Severe ; (3) Malignant. In well-established severe cases the clinical 
features vary according as the liver, kidneys or heart bear the brunt of the 
attack, acute hepatitis and cholsemia, uraemia and anuria, and cardiac 
insufficiency being respectively manifest. Most cases show evidence of both 
renal and hepatic involvement. 

1. The larval and mild types. — ^During epidemics, as well as where the 
disease is endemic, aberrant and irregular t)q)es are not infrequent ; transient 
fever of 1 to 4 days duration, perhaps associated with albuminuria, occurs 
with rapid return to health. Where the pyrexia persists over 48 hours, 
headache, vomiting, eye pain and mild jaundice may ensue. Diagnosis in 
the larval forms is dependent on showing that convalescent serum is protective. 

2. Severe or ordinary types. — The typical case presents three stages : 
(a) the sthenic ; (h) the stage of remission on the third or fourth day ; (c) the 
asthenic stage. In the sthenic stage the onset, which often occurs at night, is 
sudden with chilly sensations or a rigor, the temperature rapidly rising to 
102® F. or 104° F. There is severe pain in the back and limbs, frontal head- 
ache with flushed face, injected conjunctiva) (ferrety eye) and photophobia. 
Prostration is severe, often disproportionally so to the temperature (Carter). 
The tongue is pointed and red ; anorexia, nausea and vomiting, which may 
be bilious, appear. Epigastric discomfort and tenderness are characteristic, 
and insonmia is frequent. Albuminuria generally occurs on the second day 
and steadily increases. The pulse is at first rapid (90 to 110 per minute) and 
of high tension with raised blood pressure, but later slows until by the 
third day it may be 60 to 70 per minute despite the fact that the temperature 
remains elevated. This is known as Faget’s sign, the pulse actually falling 
away from the temperature. It also remains slow when the temperature 
rises again in the relapse. Constipation is the rule. 

Stage of remission . — About the third or fourth day the temperature may 
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fall to 100® F. or lower with amelioration of symptoms. Recovery may result 
or fever be re-established. Frequently this stage is absent altogether. 

The asthenic stage , — The temperature rises again if it has remitted, 
turgidity of the face decreases, and jaundice now appears ; it is first seen in 
the conjunctivte and is not obvious in the skin until the fourth day of fever 
as a rule ; sometimes, however, it is demonstrable on the third day. The 
gums are swollen and bleed on pressure, while the tongue is coated and later 
dry and brown. The liver is tender and only slightly, if at all, enlarged, while 
the spleen is not palpable. Hiccough may be very distressing, and black or 
“ coffee ground ’’ vomit, tarry stools and skin petechise may occur. Brady- 
cardia is marked (40 to 60 per minute) and the blood pressure low. The 
urine is acid and decreased in quantity ; it contains urobilin and much 
albumin, granular casts and possibly bile salts, bile pigments, bile-stained 
epithelial cells, and red blood corpuscles. Anuria is frequent in fatal cases. 
After the intermission the fever does not last as a rule more than 3 days. 

Malignant forms . — In this type the temperature may reach 106® F. and 
profuse heemorrhages, melsena, black vomit, epistaxis, hsematuria, purpura, 
jaundice and anuria may develop by the third day. Symptoms referable 
to the nervous system such as hiccough, tremor, subsultus tendinum and 
delirium are also encountered, death from overwhelming toxsemia rapidly 
ensuing. 

Complications. — Complications are uncommon, but boils, abscesses and 
troublesome jaundice, appearing for the first time in convalescence, may occur. 

Course. — If the patient survives, the acute disease rarely lasts longer 
than 10 days, and convalescence generally progresses slowly but surely once 
a normal temperature is established. Relapses are rare and generally fatal. 

Diagnosis. — ^Difficulties in diagnosis are mainly encountered in atypical 
cases, especially early in an epidemic. In the average case fever associated 
with undue prostration and early and increasing albuminuria should at once 
arouse suspicion, while later, the tender liver, absence of splenic enlargement, 
Faget's sign, hsemorrhages and jaundice appearing about the fourth day will 
be confirmatory. In blackwater fever, jaundice appears in the first 24 hours ; 
in bilious remittent fever on or about the second day ; while in Weil’s disease 
it is generally found on the fourth or fifth day. Dengue, malignant tertian 
malaria, and relapsing fever also occasionally give rise to difficulty in diag- 
nosis. Malaria, bilious remittent fever, and relapsing fever are generally 
associated with an enlarged spleen, while blood smears should reveal malaria 
parasites or spirochsetes. Special laboratory investigations may be necessary 
to differentiate Weil’s disease. In the larval forms of yellow fever intra- 
cerebral inoculation of susceptible mice with 0*03 c.c. of blood collected during 
the first 3 days of fever may reveal the virus. More frequently it will be 
necessary to take two specimens of blood at a fortnight’s interval and establish 
a rise in the titre of protective antibody by the mouse protection test in order 
to establish the diagnosis. 

Prognosis. — The prognosis differs in various epidemics, the mortality 
rate varying from 10-70 per cent., the average being 20-30 per cent. Anuria 
deep jaundice, black vomit, haemorrhages and severe nervous disturbances 
are of grave significance. 

Treatment. — Prophylactic. — The segregation of infected individuals 
in mosquito-protected wards, and the destruction of the adult and larval 
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stages of mosquitoes (Aedes) have done much to stamp out the disease. 
Rubber gloves must be worn in collecting blood from all pyrexial cases in 
endemic areas. Convalescent serum affords temporary protection. All 
persons visiting or living in a yellow fever area should be vaccinated with 
virus modified by tissue culture. A single subcutaneous injection of 0-5- 
1-0 c.c. produces protective antibodies and confers an immunity which prob“ 
ably lasts several years. No local reaction follows inoculation, but fever 
with headache and general aching may develop on the sixth or seventh day. 

Curative. — Careful nursing of the patient in the recumbent position is 
essential, and as much fluid as can be takeu is given during the acute illness, 
but food is contra-indicated. The juice of citrus fruits and dextrose and 
lactose are given in water ; citrates should be added to the drinks to combat 
acidosis and alkalinize the urine. Only when the temperature has been 
normal after the second paroxysm can a gradual increase in food be per- 
mitted — rice water, chic*, ken soup, Benger’s, custard, etc. — and even in 
convalescence it is only gradually increased. In severe cases with vomiting 
1 to 2 pints of 5 per cent, dextrose, given intravenously every 24 hours, may 
be helpful ; also tap water may be administered by proctolysis. Calcium 
lactate, grs. 60 daily, is advocated to prevent haemorrhage. Unfortunately, 
though protective to monkeys, convalescent serum does not affect the course 
of the disease once symptoms have appeared. Symptomatic treatment 
includes the use of an ice bag locally for headache, a mustard plaster to the 
epigastrium for hiccough, hot fomentations and catheterisation for retention 
and sedatives for insomnia. Chamj)agne may help the vomiting. On admis- 
sion a mild purgative is administered and constipation is subsequently 
treated by a daily enema. A cold s])onge is indicated when the temperature 
exceeds 103° F. 


PHLEBOTOMUS FEVER 

Synonyms. — Papataci Fever ; Three-day Fever ; Sand-fly Fever ; 
Simple Continued Fever ; Pym’s Fever. 

Definition. — An acute specifle fever lasting about 3 days due to a 
filtrablti virus and spread by Phlebotomus 'papaiasii, 

Etiology. -—The disease occurs in parts of Africa, Asia, Northern 
Argentina and is common in the Mediterranean basin, in India, Mesopotamia, 
Persia, etc., where it affects especially white races, though natives also 
suffer. The virus is present in the peripheral blood for the first 24 hours, 
and sand-flies sucking up such blood become infective 7 or 8 days later 
and remain so for life. Experimentally, blood taken on the first and second 
days may produce the disease on inoculation, and volunteers bitten by 
infective flies develop fever in 2 to 7 days. One attack generally confers 
immunity. 

Pathology. — This has been inadequately studied, as the disease is not 

fatal. 

Symptoms.-— Prodrqmata like malaise, vague pains, headache and weari- 
ness may usher in the disease, the onset of which is sudden, with chilly feel- 
ings or shivering, frontal headaches and lumbar pains. The temperature 
rises rapidly to 104° F. or 105° F. The face is flushed, the eyes injected, 
the throat and mouth congested, and the skin dry, though sometimes there 
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is sweating. Diarrhoea, joint pains and cramps may occur. Bradycardia 
is present, also a leucopenia of 4,000 to 5,000 leucocytes per c.mm. After 
36 to 48 hours the temperature falls slowly to normal, accompanied perhaps 
by epistaxis or sweating. Convalescence is generally rapid, but depression 
and asthenia may persist for some days or even weeks. Afebrile and abortive 
forms are described. 

Diagnosis. — The diagnosis lies between influenza, malaria and especially 
dengue, which it closely resembles, but secondary rises in temperature, 
secondary rashes and glandular enlargement rarely occur. 

Treatment. — Destruction of sand-flies, the employment of a fine mesh 
net, and spraying bedrooms with 1 per cent, formalin are helpful. Medically, 
eases are treated by rest in bed during the fever, with cold sponging and a 
mixture of aspirin, phenacetin and cafleine citrate. 


DENGUE 

Synon3rms. — Dandy Fever ; Break-Bone Fever. 

Definition. — A specific fever, generally lasting 6 to 7 days, due to a 
filtrable virus transmitted by AHes cBgypti. A saddle-back temperature 
chart, severe joint pains and backache, leucopenia and a skin eruption 
about the third to the fourth day are characteristic. 

AEtiology. — The disease occurs universally throughout the tropics 
and sub-tropics, and is often epidemic. All ages and sexes are liable. The 
virus exists in the blood for the first 3 days of fever and for 18 hours 
previously, and is communicable to man by direct inoculation during this 
period or by mosquitoes after feeding. The mosquito takes 11 days before 
becoming infective, and remains so for life. 

Pathology. — Nothing definite is known of this, as the disease is so 
rarely fatal. 

Symptoms. — Prodromata include general malaise and pains in the limbs, 
but generally the onset is absolutely sudden, with a rapidly rising tem- 
perature of 102° F. to 105° F., headache and aching eyeballs more marked 
on movement. The skin, especially of the face, is congested and shows a 
general flushing — the so-called primary rash. Backache is very severe, 
and much pain occurs at the muscular insertion about the joints. Insomnia, 
initial depression, anorexia, vomiting and constipation are not infrequent. 
The pulse, at first rapid, now begins to slow, and after 3 to 4 days the 
temperature falls by crisis, diarrhoea, sweating and epistaxis often synchronis- 
ing with it. Symptoms now improve, but after 12 hours to 3 days the 
temperature rises again, giving rise to the saddle-back chart. Pains and 
depression recur, and a measly, roseolar rash fading on pressure appears, 
best seen on the dorsal surface of the hands and feet and spreading to the 
forearms and legs. Desquamation with itching may follow. Glandular 
enlargements are described in some epidemics, and a leucopenia with lympho- 
cytosis is characteristic. After 2 or 3 days’ fever the temperature falls and 
convalescence begins. Some cases present a one-phase fever in which no 
secondary rise occurs, while others show a continuous fever of 6 to 7 days with 
a terminal rise. 

Complications and Sequelae.— One attack may confer immunity, but 
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two and even three have been recorded. General debility combined with 
iosomnia and mental depression may persist well into convalescence, and 
intractable muscular pains may lead to considerable crippling. 

Diagnosis. — Influenza, measles, German measles, scarlet fever, rheU' 
matic fever, secondary syphilis and malaria may be confused with dengue. 
Yellow fever is readily distinguished by the marked albuminuria and 
jaundice. 

Prognosis. — Different epidemics vary in virulence, but the death-rate is 
very small. 

Treatment. — Destruction of the vector, Aedea cagypti^ will prevent 
the disease. The patient should be kept in bed for 10 days on a light fluid 
diet. Liniments, a mixture of aspirin, phenacetiu, and caffeine citrate, and 
even morphine may be required to allay the pains in the joints. In con- 
valescence gentle massage, tonic treatment and a change of air should be 
advised. 


RIFT VALLEY FEVER 

Synonym. — Enzootic Hepatitis. 

Definition. — A specific fever due to a filtrable virus causing fatal 
epidemics amongst sheep and cattle in British East Africa, and producing in 
man a three-day fever. 

AEtiology. — This disease was first described by Daubney, Hudson 
and Graham in Kenya Colony as an epidemic amongst lambs, sheep and 
cattle. Possibly it occurs in other parts of the tropics. Man may be 
infected directly from contact with animals or from virus in the laboratory. 
The blood is infective, the virus passing through Berkefeld N. V. and W. 
filters. Experimentally, rats and mice are susceptible and die of the disease. 
The transmitting agent may possibly be a mosquito. 

Pathology. — Pathological changes include fatty infiltration and a 
focal or generalised necrosis of the parenchyma of the liver in experimentally 
infected animals. The intestines may show congestion, and haemorrhages may 
occur in different organs. 

Symptoms. — The incubation period is 3 to 6 days. A dengue-like fever 
lasting 1 to 3 days is produced in man, characterised clinically by fever, 
rigors, headache, muscular pains and possibly epis taxis. There is a primary 
polymorphonuclear leucocytosis followed by a leucopenia (Findlay), and 
protective and complement fixation antibodies appear in the blood of man 
after infection. Three cases of laboratory infection have recently occurred 
in England. 

Diagnosis. — The presence of a transient fever in natives herding sheep 
and cattle, or in laboratory workers handling the virus, should arouse 
suspicion ; mouse inoculation would confirm the diagnosis. 


LYMPHOPATHIA VENEREUM 

Synonyms. — Climatic Bubo ; Tropical Bubo ; Lymphogranuloma 
Inguinale ; Poradenitis. 
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Definition. — venereal disease due to a filterable virus characterised by 
a herpetiform chancre on the genitalia or peri>anal region, inflammation of 
the corresponding regional lymphatic glands, and fever. In males the inguino- 
cruro-iliac glands and in females the pararectal and pelvic glands are chiefly 
involved. Chronic ulceration and elephantiasis of the pudenda are not 
uncommon in females, and inflammatory stricture of the rectum may occur 
in both sexes. 

Etiology .-—The disease has a world-wide distribution, but is especially 
common in China, Japan, Malaya, East and West Africa, and in North and 
South America. Though more common amongst coloured races, especially 
negroes, it is being recognised with increasing frequency in Europe. The 
disease occurs mainly in adults, is essentially venereal in origin, and is com- 
monly acquired in the tropics and sub-tropics following coitus with native 
women. Sailors often acquire the disease in Eastern ports. The virus 
particle has a diameter of O' 126 to 0*175 /a, is filtrable, and was first success- 
fully transmitted to monkeys by intracerebral inoculation of bubo pus by 
Hellerstrom and Wassen. Mice are similarly susceptible. In guinea-pigs 
large buboes may follow the subcutaneous injection of sterile bubo pus. 
Surgeons have developed axillary buboes from lesions on the fingers when 
operating on infected patients, and children have acquired infection from 
simple contact. 

Pathology. — The extirpated glands show marked periadenitis, and form 
conglomerated masses. The cut section often presents a reddish or violet 
tinge. Foci of purulent softening may occur, and sometimes pus cavities, 
containing thick muco-pus of a grey to light green colour, are produced by 
their coalescence. Microscopical sections of the bubo reveals granulomatous 
tissue, epithelioid cells, fibroblasts, occasional giant cells, and polymorpho- 
nuclear leucocytes ; epithelioid cells with palisade arrangement are very 
characteristic. Chromatin staining inclusion bodies, known as Gamna bodies, 
are found within lymphocytes and plasmocytes in the infected glands. 

Symptoms. — In males, the primary lesion is as a rule overlooked. It 
occurs as a small herpetiform ulcer, generally situated in the coronal sulcus 
on the penis, and appears a few days to 3 weeks after coitus. Swelling of the 
median group of inguinal glands draining the ano-genital region follows in 
about 2 or 3 weeks, the limits being 1 to 6 weeks. Bilateral glandular involve- 
ment occurs in 35 per cent, of the cases. The onset is generally insidious, 
with slight stiffness or tenderness in the groin, and fever. Often pain is 
absent ; rarely it may be severe. The akin is at first red, but as swelling of 
the glands with periadenitis and hard brawny infiltration proceeds, it changes 
to a bluish- violet tint. The conglomerated glands are hard to the touch, 
generally only slightly tender, and show no fluctuation unless suppuration is 
advanced. Fistulse form in about half the cases. Though the iliac glands 
are frequently enlarged and palpable, they never present clinical evidence of 
suppuration. Healing with scarring may occur witnin 2 months or be delayed 
1^ years. The general symptoms include fever, anorexia, weakness and loss 
of weight. Although the fever is usually remittent in type no characteristic 
temperature chart is present, and not infrequently the temperature becomes 
normal in 7 to 10 days, but sometimes it is prolonged and a typhoid-Uke 
stete supervenes. Recurrent fever is occasionally associated with exten- 
sion of the adenitis. Rheumatic and allergic skin manifestations are not 
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uncommon, and include painful red swollen joints, erythema nodosum, 
erythema niultiforme, scarlatini&rm and urticarial eruptions. 

In females, primary lesions may occur on the genitalia or peri-anal region, 
and the para-rectal glands are commonly involv^ ; these glands often sup- 
purate and form fistulse which may open into the vagina, the rectum, or the 
skin near the anus. The disease runs a chronic course ; fibrous stricture of 
the urethra, vagina and rectum may develop, or elephantiasis of the vulva 
(4\sthiomene) follow lymphatic obstruction. Polypoid swellings may occur 
about the anus, while the lower portion of the rectum may ulcerate and 
become converted into a narrow indurated ulcerated tube, with widespread 
fistula? below the stricture. According to Stannus this is generally situatexl 
some 3 to 8 cm. above the anus. Rectal stricture is more common in females 
—especially in prostitutes — and is associated with the passage of blood, 
mucus and pus from the bowel, and increasing constipation. 

Diagnosis. — Climatic bubo has been called the sixth venereal disease, 
and the history aJid clinicjal features are most important in making a correct 
diagnosis. Where periadenitis and induration arc extreme, actinomycosis 
may he simulated. Herpes genitalis, filarial adenitis, septic and tuberculous 
adenitis, venereal bubo the result of chancroid, gonorrhoea and syphilis, as 
well as other buboes, such as result from plague, rat-bite fever and tularaemia, 
may need differentiation. Histological section of material obtained at biopsy 
and Frei’s intradermal test, using a 1 in 10 dilution of virus-containing pus 
sterilised at 60^ 0., may ha of assistance ; 0*1 c.c. of this antigen is injected 
intradermally, readings being made at the end of 4.8 hours. A positive reaction 
is characterised by the appearance of a reddish, infiltrated papule, measuring 
from 7'5 to 20 mm. in diameter. It is regarded as a manifestation of cutaneous 
allergy, and is said to be specific for climatic bubo. Animal inoculation and 
the mouse protection test may be resorted to in doubtful cases. 

Lesions in the ano-genital region must be differentiated from filarial 
elephantiasis and ulcerative granuloma pudenda. Polypoid swellings should 
be distinguished from piles, simple polyposis and bilharzia polyps. Rectal 
stricture which is not due to surgical or other trauma or new growth is almost 
certainly caused by this virus ; in the past it has generally been erroneously 
attributed to gonorrhoea, chancroid, syphilis, or tuberculosis. 

Prognosis. — The disease runs a different course in different individuals. 
In males, unless the rectum be involved, the outlook is good though the 
disease may last many months. In females, with extensive ano-genital 
imuiifestatioris, such as fibrous strictures and multiple fistula), permanent 
invalidism may result. 

Treatment. — The patient should be put to bod, have a nutritious high 
vitamin diet, and given a course of sulphapyridine (M. and B. 693). If the 
glands are small and have not suppurated they are best left alone, but after 
the acute stage has subsided they may be painted with linimentum iodi. If 
suppuration has taken place, aseptic aspiration may be undertaken. Excision 
at this stage may result in secondary infection, and should ^lot lu) attempted. 
When operative intervention is practised in early cases, it should be remem- 
bered that too extensive removal of the groin glands may result in elephantiasi 
and the femoral chain must be left intact. 

G. Ca&micbael Lqw. 

N Faielev. 
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Herpes Simplex (see p. 1467). 

Herpes Preputialir (see p. 1468). 

Verrctca Vulgaris (see p. 1482). 
MoLLUS(mM OoNTAGiosuM (see p. 1483). 
Acute Anterior Poliomyelitis (see 1568). 
Lethargic Encephalitis (see p. 1576). 
Herpes Zoster (see p. 1583). 

Rabies (see p. 1585). 


C. THE MYCOSES 

Numerous fungi are pathogenic to man, and the lesions caused thereby 
are conveniently described as the mycoses. 

Some of the diseases, for example the ringworms, are described in other 
sections. Six of them will be describiid here— actinomycosis, mycetoma, 
sporotrichosis, aspergillosis and blastomycosis, the lesions of which are of the 
nature of infective granulomata. 


ACTTNOMYCOSTS 

Synonym.- Ray-fungus Disease. 

Definition." A local infection, tending to become general, due to the 
Streptothrix acMnomyceSy producing granulomatous lesions chiefly in the 
jaw, skin, lung and digestive tract. 

iCtiology. — Actinomyces hovis was first described by Bollinger in 1877 
as the micro-organism producing large, hard, sarcomatous -like masses occur- 
ring about the jawbones of cattle, and in the following year Wolff and Israel 
found the same organism in human cases. 

The characteristic of the disease is a suppurative lesion, the pus from 
which contains visible granules which, examined njicroscopically, are seen 
to have a centre of a closely meshed filamentous network, with a border of 
radially arranged striations, often ending in club-shaped bodies. Formerly 
these club-shaped bodies were thought to be spores, but tliey are now rer 
garded as hyaline thickenings of the sheaths of the threads. The clubs are 
only found in preparations made from pus from active lesions, or in cultures 
on media in which serum or blood is employed. 

It is essential in examining suspected pus to isolate a granule. If granules 
be not readily detected in the wound or in the pus, Colebrook has pointed out 
that if pus bo vigorously shaken in a tube of water the granules, not being 
emulsified, will sink to the bottom and may be removed by a pipette. Micro- 
scopical examination is very much facilitated by crushing the granules 
between two slides. The mycelial filaments retain Gram’s stain, while the 
clubs lose it and take the counter-stain. Culture is in any case difficult, 
depending to a large extent on the amount of secondary infection. To 
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eliminate this as far as possible the granules should be well shaken in a sterile 
saline solution, and then after crushing between sterile slides should be 
sown on to glucose agar plates which are incubated anaerobically, or crushed 
granules may be shaken up into melted glucose agar which is aspirated into 
long sterile tubes according to the method of Vignal. Numerous subcultures 
may be necessary to complete the isolation of the organism. 

Mode of invasion. — Till recently the view has been held that actinomy- 
cosis was conveyed to cattle and man from vegetable sources, Colebrook, 
in a review of 28 cases coming under his observation, brings forward strong 
reasons for believing that the fungus may be present under normal conditions 
in the alimentary tract. He quotes Lord as finding similar organisms in 
carious teeth and tonsillar crypts, and himself found not dissimilar fila- 
mentous organisms in each of six carious teeth examined. He also has 
shown that the serum of heavily infected patients causes agglutination of 
suspensions of actinomyces, as also does the serum of inoculated rabbits. 
The same observer supports the observation of Klinger as to the frequent 
association with actinomyces bo vis in actinomycotic lesions of a minute 
Gram-negative cocco-bacillus, to which Klinger gave the name of Bacillus 
actinomycelium comitans. The significance of the association is not known. 

Symptoms. — These depend upon the anatomical distribution of the 
granulomata. 

1. The Jaw and adjacent Structures. — ^When the infection occurs in 
these parts the patient presents a swelling very like a sarcoma, generally 
about the angle or ramus of the mandible. The swelling may, however, affect 
the submandibular tissues and lymph glands rather more than the jaw itself, 
and one of the writers has recently seen a case in which the lesion was confined 
to the glands. The swelling is tender, somewhat painful, and not generally so 
hard as in sarcoma. It may show one or more spots of softer consistency than 
the rest of the lump. In most cases there is no obvious source of infection 
inside the mouth ; the assumption is — in the light of observations quoted 
above — that the avenue of invasion is a carious tooth, or the gums and peri- 
odontal membrane. 

2. The Intestines ; Appendicitis. — The favourite site of infection is the 
caecum and appendix region. The disease manifests itself either as an attack 
of appendicitis, most often acute, in which case the diagnosis is made only 
at the time of laparotomy ; or as a slowly growing lump in the right iliac 
fossa, with some pain, tenderness, and constitutional disturbance, in which 
case suspicion may be aroused as to its nature, if it be remembered that this 
region is a site of election for the ray fungus. There is a tendency for the 
infection to spread from the ileo-caecal region — (a) to the adjacent peritoneum ; 
(h) to the abdominal wall ; (c) to the liver. For this reason it is rare to find 
the lesion confined to the appendix by the time operation takes place. For 
this reason, too, the first evidence of ceecal infection may be the involvement 
of the parietes in the lower right quadrant of the abdomen, in which case 
there is always a probability that the infection has spread from the bowel. 
The liver is sometimes involved alone, that is, without obvious intestinal 
infection. The disease is only to be distinguished from abscess by puncture 
or by free incision. 

3. The Pleura and Lung. — Actinomycosis in these tissues is by no 
means rare (see section on Respiratory System, pp, 1210, 1269), and the 



ACTINOMYCOSIS 187 

disew should constantly be borne in mind by the practitioner when faced 
with an obscure case in which indefinite physical signs appear at one base, 
with cough, fever and (not seldom) hsemoptysis. In some cases a fairly frank 
pleuritic effusion appears, and the bacteriological examination of the exudate 
reveals the nature of the disease. In other cases the clinical picture resembles 
a basal tuberculosis. As the disease progresses the differential diagnosis lies 
between ray fungus, bronchiectasis and new growth. Hasmoptysis which 
recurs in the absence of any evidence of tuberculosis in an obscure case of 
pulmonary disease, is highly suggestive of actinomycosis of the lung. The 
later stages of the disease still resemble pulmonary tuberculosis ; wasting, 
intermittent fever, purulent expectoration, cough and physical signs of 
progressive lung infiltration with destruction. 

4. The Skin. — Granulomata sometimes appear in the skin and subcu- 
taneous tissues (a) alone, or (h) complicating the disease in deeper structures. 

(a) The neck and scalp are the parts most often affected. The initial 
lesion is a rounded swelling, not very acute, and therefore resembling a tuber- 
culoma rather than the result of a pyogenic infection, but usually firmer in 
texture and larger than the lesion seen in tuberculosis of the skin. It has 
therefore to be distinguished from sarcoma and from gumma. As the lesion 
progresses it involves the subcutaneous tissue and tends to ulcerate, after 
the appearance of one or more soft and dusky-red areas on it. When ulcera- 
tion occurs at these points, pus escapes, and this contains the tell-tale granules 
characteristic of the infection. At this stage the appearance is not unlike 
that of a chronic carbuncle or a suppurating gumma. Ultimately the skin 
“ breaks down ” over a considerable area of the swelling, and a chronic 
ulcer forms, which discharges freely. 

(b) Similar skin lesions appear not seldom in association with primary 
infections of deeper structures, these superficial deposits having the signifi- 
cance of metastatic pyjemic deposits. 

6. The Brain. — The brain, like the skin, may be infected by direct spread 
from an adjacent lesion, or it may suffer by way of a general pyjemic process. 
In a case under the observation of C. Ernest West and Horder a chronic otitis 
media was complicated by granulomata in the scalp, from which the strepto- 
thrix was demonstrated in films and grown in tubes of blood-broth. Cerebral 
symptoms developed, and the patient died comatose. At the post-mortem 
examination a large abscess was found in the centrum ovale of one hemi- 
sphere, and the mycelial threads were found in the pus in considerable 
numbers. 

Diagnosis. — Hints have been given in the preceding account relative to 
the differential diagnosis from tuberculoma, sarcoma, pyogenic infection and 
gumma. The chief reason why actinomycosis goes unrecognised is that the 
possibility of its existence is overlooked. All materials from a suspected case 
(pus, pleural exudate, sputa, material from liver puncture, excised lymph 
glands, etc.) should be carefully examined for mycelium, and the bacteriologist 
should have his attention drawn to the possibility of its presence. Sputa 
from a case of recurring hsemoptysis, in which a negative report in respect 
of tubercle bacilli has been returned on several occasions, have been found 
to contain threads of actinoinyces when the necessary investigation has been 
specially asked for. 

Course and Prognosis. — Although these vary much, there is, as may 
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be inferred from remarks already made, a tendency for ray-fungus infection 
to become pyesmic in character. It is this feature which gives the serious 
note to prognosis in all cases. In lesions about the jaw and in skin infections, 
that are primary and not associated with visceral infection, the outlook is 
not nearly so bad as when the lungs, liver or intestinal tract are involved 
and when the skin lesions are multiple and secondary. Early diagnosis, if 
possible before secondary infection (usually staphylococcus) has taken 
place, adds greatly to the chance of recovery. One of the most important 
points in connection with prognosis is the uncertainty as to the complete 
extirpation of the fungus after treatment has been apparently successful. 
Relapses are common, and must be allowed for in any thorough programme 
of treatment. 

Treatment. — So soon as the diagnosis is made, the question should be 
raised whether or not radical surgical measures are practicable. If they 
are they should be pursued without delay ; any abscess or infected area 
should be drained, or incised and freely curetted ; infected lymph glands 
should be excised ; doubtful teeth should be sacrificed. The exhibition of 
potassium iodide in full doses should follow these surgical measures, or should 
take their place in all cases in which they are for some reason impracticable. 
In some cases it is reasonable to try the patient’s response to iodine before 
planning operative measures. The drug should be given freely diluted with 
water, and it should be gradually increased from an initial dose of 30 grains 
in the day to 60 grains, or even to 120 grains if this amount can be tolerated. 
If recovery takes place the iodine treatment should be renewed for certain 
periods now and again to guard against relapses. 

Vaccine therapy is of help when combined with adequate surgical 
measures. The preparation of an autogenous vaccine presents few practical 
difficulties, and stock vaccines are available, containing 25 million mycelial 
fragments per cubic centimetre. If staphylococci be also juesent the 
appropriate vaccine may be combined with the mycelial one. 

Treatment by X-rays has also been advocated as a supr)Iementary 
measure. 


SPOROTRICHOSIS 

In this disease, which is much less common than actinomycosis, 
lesions (granulomata) appear in the skin, and rarely in the muscles and 
bones. 

4£tiolo^. — The causative microbe was first described by Schenk in 1898. 
Two varieties, Sporolrichuni mhenki and S. hnmmnni, were originally 
described, but are now generally regarded as identical. The organisms 
occur in pus as oval or fusiform spores, and grow in culture as a colourless 
branching septate mycelium, with clusters of brown fusiform spores on the 
ends of the filaments. Occasionally the spores are arranged round the fila- 
ments. They stain well with the aniline dyes, but irregularly with Gram’s 
stain. Growth occurs under aerobic conditions only, and on ordinary labora- 
tory media. Cultures are best made from closed lesions, which should be 
punctured with a wide-bore needle, and the material aspirated should be 
thickly sown on glucose agar plates, which should be kept at laboratory 
temperature. The colonies, which appear in from 4 to 10 days, are very 
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characteristic. At first white, thick and leathery, they later become con* 
voluted and cofiee-coloured, and still later may become black. Laboratory 
animals, especially mice and rats, are susceptible, the lesions resemblinff 
those in man; but the disease is seldom fatal. The serum of infected 
individuals agglutinates the spores of the organism, and specific immune 
bodies can be demonstrated by complement-fixation tests. 

Symptoms and Diagnosis.— See p. 1467. 

Treatment is on the same lines described for Actinomycosis. 


ASPERGILLOSIS 

Infections with aspergilhis, usually A. fumigatus^ have been observed in 
the middle ear, on abraded come® and in the lung. The organism is of the 
group of Ascomycetes ; it grows on ordinary laboratory media, and frequently 
occurs as a contamination. 

Cases of lung infection are not very rare (see p. 1217). They resemble 
rases of chronic pulmonary tuberculosis very closely ; indeed, they arc gener- 
ally mistaken for this disease until investigation of the sputa reveals their 
true character. 

Horder. 

A. E. (low. 

John Matthews. 


MYCETOMA 

Synonyms. - Madura Foot ; Fungus Foot ; rscudo-actinomycosis. 

Definition. — A chronic granulomatous condition affecting especially the 
feet, characterised by marked swelling and the appearance of external nodules 
connected with deeper sinuses which exude oily, purulent fluid enutaining 
various coloured fungoid granules. 

.Etiology. — The disease is endemic in certain parts of India, especially 
in the Madras Presidency (Madura), but it also oc<iurs in Ceylon, Madagascar, 
paTt.8 of Northern Africa such as Egypt, the Sudan and Algiers, as well as in 
Cochin-China, Senegaml)ia, the United States, West Indies, and South 
America. It is found in country districts, and generally attacks those who 
go barefooted, the mycetoma fungus probably gaining access through thorn 
jnmetures, small cuts or abrasions. Males are more commonly affected 
than females, and the disease is especially prevalent in the third and fourth 
decades of life, being generally confined to natives. Many different fungi 
which have the capacity in animal tissues to produce grains composed of 
hyphsB have been described as causing mycetoma. Laveran divides them 
into two groups : (1 ) the Actinomycoses, caused by fungi of the genus Actino- 
myces (Discomyces, Nocardia, etc.) ; (2) the Maduramycoses, caused by true 
fungi, the most important of wliich is the genus Madurella. White, red and 
black varieties of mycetoma occur clinically. 

Pathology. — On section through the softened, jelly-like tissue, sinuses 
and cystic dilatations communicate with external nodules and internal 
granulomatous infiltrations which ultimately implicate muscle, fascia and 
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bones, forming a honeycombed cheesy mass. Both the cysts and sinuses alfe 
filled with whitish-yellow, red or black granules like fish’s roe, which micro- 
scopically show narrow, nucleated threads and peripheral, club-like swellings. 
Section shows fungoid granules surrounded by mononuclear and leucocytic 
infiltrations and by fibrous-tissue cells. 

Symptoms. — The incubation period is not definitely known, but in 
about 50 per cent, of cases there is a history of trauma ; many weeks or months 
may elapse before local lesions develop. The first signs are the presence of 
one or more hard, painless, subcutaneous nodules which are about 0-5 to 
10 cm. in diameter and generally involve the sole of the foot, and more rarely 
the hands, face and limbs. Unlike actinomycosis the glands and viscera are 
never affected, adenitis, if present, being due to secondary bacterial infection. 
After several months swelling increases, the nodules break down and ulcerate, 
sinuses are formed and discharge their characteristic contents. Finally, the 
parts become riddled with sinuses, exuding foul-smelling, semi-purulent fluid. 
The foot becomes more and more swollen and distorted, but it shows little 
tendency to pain or hsemorrhage. In the early stages the general health is 
not adversely affected, but later anaemia and cachexia develop if secondary 
bacterial infection supervenes. 

Diagnosis. — This is readily made by finding the characteristic fungi in 
the pus, but the identification of the actual species of mycetoma requires 
detailed laboratory investigation. 

Prognosis. — There is no tendency to natural cure, and if untreated the 
prognosis is bad, the patient generally dying from intercurrent disease or 
secondary infection within fifteen years of onset. 

Treatment. — ^Peophylactic. — Protection of exposed parts, like the feet, 
from thorns and spikes of barley would probably prevent the disease, and 
walking barefooted is to be avoided. 

Curative. — Surgery is the only satisfactory treatment. In the early stages 
curettage, or local excision of the nodules with the electric cautery may prove 
successful. In sinus-riddled feet amputation is the only cure. Potassium 
iodide in large doses is worth a trial. 


BLASTOMYCOSIS 

Synonyms. — Gilchrist’s Disease ; (fliicago Disease. 

Definition. — A term applied to certain chronic granulomatous lesions 
of the skin or viscera, caused by yeast-like blastomyces. 

Etiology. — People of any age are susceptible, but males in the industrial 
classes are most often affected. The disease was especially prevalent in 
Chicago, but is now known to occur in all parts of the world. Castellani holds 
that there are at least three different species of Blastomycoides — B. immitis, 
B. dermatitidis and B. tularensis. 

Pathology.-- Nodules, gummata, papillomata and ulcerations may be 
produced in the skin, and tumour-like granulomaia and abscesses in the 
viscera. The pathological lesions resemble the tissue reactions induced by 
the tubercle bacillus, but the central necrosis is less, and yeast-like organisms 
are present. 

Symptoms. — The clinical manifestations are very variable. Jacobson 
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divides the primary cutaneous manifestations into papulo-ulcerative, papillo- 
matous and gummatous t 3 rpes ; cutaneous lesions secondary to systemic 
blastomycosis consist of superficial ulcers with granulating bases which 
exude pus or form crusts. Local pain and discomfort are produced. 

In systemic blastomycosis the clinical picture resembles a subacute or 
chronic pysemia, and almost any organ may be involved ; the lung (95 per 
cent.) and kidneys (30 per cent.) are most frequently implicated, producmg 
localising features resembling pleurisy or pneumonia on the one hand and 
nephritis on the other. Osseous involvement and blastomycotic meningitis 
may also occur. 

Diagnosis. — This depends on the demonstration of blastomyces in pus, 
sputum or cerebro-spinal fluid ; moist specimens are prepared by mixing with 
a drop of sodium hydroxide (10 to 30 per cent.) and examined microscopically, 
when the round or oval, highly refractile bodies (5 to 20 /x) surrounded by a 
hyaline capsule, may be observed. They may also be cultured on glucose agar. 

Prognosis.- -Cases with localised cutaneous lesions as a rule ultimately 
recover if properly treated, but in systemic blastomycosis 90 per cent, of 
cases end fatally in a few weeks to 3 years (Jacobson). Cerebro-spinal cases 
invariably die. 

Treatment. — Skin lesions should be radically treated by complete re- 
section with the cautery, or curetted and cauterised. Radium and X-ray 
treatment combined with full doses of iodide, i.e, 20 to 60 grains three times a 
day, are sometimes successful. Systemic blastomycosis cases should receive 
large amounts of iodide, and autogenous vaccines are worth a trial. 


COCCIDIOIDOSIS 

Synonyms. — California Disease ; Coccidioidal Granuloma. 

Definition. — An acute, sub-acute or chronic disease, characterised by 
granuloma formation in the skin or viscera, caused by the hypho-inycetic 
fungus, Cocddioides iimnitis, 

Etiology. — The disease is endemic in certain parts of North America 
and affects persons of any age. Males of the working class are particularly 
prone. The causative agent is G. immitis which appears in the tissues or pus 
as a spherical, double-contoured body measuring 5 to 60 /x. The fungus is 
readily cultured and laboratory animals are susceptible. 

Pathology. — The lesions are those of an infectious granuloma and the 
tissue changes include tubercles, caseation, necrosis, abscess formation, 
cavitation, fibrosis and even calcification. 

Symptoms. — As in blastomycosis both cutaneous and systemic mani- 
festations may be present, but the latter are more frequently observed. 
Acute, sub-acute and chronic types are described. Nodular lesions may 
involve the dermis, and flaccid tumours, gummatous-like ulcers, and abscesses 
containing thick mucoid pus may be found in the subcutaneous tissues. A 
scrofuloderraic type of lesion involving the superfleial lymph glands, especially 
of the neck, is also described. Systemic coccidioidosis frequently involves the 
lungs, when it resembles tuberculosis, though early haemoptysis is rare. Menin- 
gitis and involvement of the bones of the foot, ribs and vertebral column may 
occur. 
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The disease is progressive in character, lasting a few weeks to several 
years. 

Diagnosis. — Numerous diseases including tuberculosis, syphilis, blasto- 
mycosis, sporotrichosis, mycetoma and bacterial osteomyelitis may be 
simulated. Diagnosis essentially depends on isolating C. immitis from 
pathological exudates. X-rays may be of assistance where bone is 
implicated. 

Prognosis. — The more chronic type of the disease responds if treated 
early, but once the viscera are involved recovery is doubtful. Acute 
cases die. 

Treatment. — X-rays and iodides have proved disappointing. .Tacobson 
recommends intramuscjular injections of colloidal (*opper every 4 to 7 days, 
and coccidioidiii (exotoxiii and endotoxin) every 8 to 14 days, the interval 
being determined by the local and constitutional reaction. Carbon dioxide 
snow may be used for isolated lo(;al lesions. Where the lesions have been 
confined to one limb early amputation has resulted in cure. 


TORULOSIS 

Definition. — An infection produced by a yeast-like organism, Torula 
hkti)lytica, possessing a sp(*cial affinity for the cerebro-spinal system and lungs. 

Etiology. — The disease affects both men and women and has a wide- 
spread geographical distribution. Species of the genus Torula reprodu(;e only 
by budding without mycelial or endospore formation and do not ferineiit- 
sugar ; in j)us and cerebro-spinal fluid they appear as ovoid or spherical 
structures, measuring 3 to 15 /x, with definite cell walls (Jacobson). 

Pathology.-'- Chronic leptomeningitis is })resent, while the brain shows 
tubercles and gelatinous cyst-like structures in whicli torulye abound. Clear 
spaces containing gelatinous material are found round the parasites iji 
the tissues, and this constant finding led Stoddard and Cutler to name 
the parasites Torula histolytica. Similar lesions may occur in the lung 
which may be honeycombed, the interstices being filled with gelatinous 
material. 

Symptoms. — Occasionally localised torulosis involves the skin or mucous 
membranes, but much more commonly there is primary involvement of the 
cerebro-spifial system. The lungs are generally secondarily implicated, but 
we have observed one case in which the patient was treated for pulmonary 
tuberculosis many months before meningitis ensued ; at autopsy the lungs 
showed extensive gelatinous infiltration. 

Diagnosis. — Clinically, these cases simulate tuberculous meningitis, and 
unless cultures are made the torulae may readily be mistaken for lymphocytes. 
The cerebro-spinal fluid is under increased ]>ressiire, and contains excess of 
globulin and lymphocytes, l)ut the sugar reaction is negative. 

Prognosis. - The course of the disease is sub-acute or chronic, lasting a 
few weeks to 2 years, with an average duration of 4^, montns. In localised 
infections the outlook is fairly good, but systemic torulosis iLS practically 
always fatal. 

Treatment.— Surgical reseef ion with the cautery is the treatment for 
local lesions but no therapy is effec.iive in generalised infectious. 
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RHINOSPORBDIOSIS 

Definition. — A chronic disease due to Rkinosporidium seeberi (Wernicke, 
1903), which produces nasul polypi and papillomata of the cheek, conjunctiva 
and lachrymal sac. 

Etiology, — Until recently the organism was regarded as a proto^oon, 
but Ashworth has now shown it to be a vegetable mould belonging to the 
order Phytomycetes. The ypimger forms are rounded bodies, some 6 microns 
in diameter, possessing a capsule, a single nucleus and cytoplasm containmg 
food granules. Multi^catiou by fission occurs and sporangia or large cysts, 
250-3CK) microns in diameter, with a cellulose coating result ; later, numerous 
daughter cysts are discharged from a definite pore in the wall of the mother 
cyst. Infections have been recorded from India, Cochin-China, Ceylon, 
Argentine and North America. The mode of transmission is unknown, but a 
similar if not identical fungus, Rhinosporidmm equi, affects the horse, and 
man may acquire the disease from this source. 

Pathology* — The organisms develop in connective tissue cells, causing 
fibroblastic activity, round-cell infiltration and epithelial proliferation. 
Polypi result which may involve the nose, conjunctiva, lachrymal sac and ear, 
and papillomata of the penis and vulva have also been described. 

Symptoms. — A history of nasal symptoms extending over years may be 
obtained. The polyps are soft, vascular, bleed easily and show a marked 
tendency to recur. 

Treatment.' — The polyps are removed surgically, a wire snare often 
being employed. Wright has observed tumours disappear after a course of 
tartar emetic intravenously. 

G. Carmichael Low. 

N. Hamilton Fairley. 


D. SPIROCHiETAL INFECTIONS 

SYPHILIS 

A specific disease due to entry of a micro-organism {SpirochcBia paUdda 
or Treponema paUidum) into the tissues, either by inoculation into the skin, 
mucous membrane, or veins (acquired syphilis), or by transmission in utero 
(congenital syphilis). 

In acquired syphilis, unless conveyed by transfusion, a primary sore 
commonly develops at each site of inoculation, and may be followed after a 
few weel^ by a succession of lesions of the skin, mucous membranes, sub- 
cutaneous tissues, arteries, muscles, bones, viscera and central nervous system, 
which may recur again and again at varying intervals throughout the patient’s 
life. After many years, degeneration of the parenchyma of the brain (general 
paresis) or of the spinal cord (tabes dorsalis) may develop. From an early 
stage changes in the blood serum can be detected by the Wassermann and 
various flocculation tests. Any or all manifestations, even the primary, may 
7 
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be omitted. In congenital syphilis and in syphilis acquired by transfusion the 
systemic disease is the first manifestation. 

AEtiology. — The specific micro-organism was discovered by Schaudinn 
in 1905 and named by him Treponema pallidum. Subsequently this was 
changed to Spirochceta pallida, but the original name is preferred by many 
workers. S. pallida is a minute organism which in fresh specimens under 
dark-ground illumination appears as a bluish white, very delicate corkscrew. 
Its length varies from 5 to 24 p (average 8 to 10 /t) ; the distance between 
individual coils is 1 p, and the depth of each coil is 1 /i. It is very active in 
its own ground but slow in moving from place to place. It alternately con- 
tracts and expands its coils, bends into loops or forms itself into a right 
angle. It has been demonstrated in every syphilitic lesion, including the 
brains of general paralytics. It has a life of only a few hours under natural 
conditions outside the body, and is killed at once by drying, by comparatively 
low degrees of heat, and by much feebler antiseptics than suffice to destroy 
ordinary pathogenic organisms. 

The usual methods of transmission are by sexual intercourse and to the 
foetus in utero. It does not seem necessary for a person transmitting the 
disease by intercourse to be suffering at the time from syphilitic lesions of 
the external genitals, and it is clear that often the semen contains the micro- 
organism. The period during which a person suffering from syphilis is liable 
to convey the disease by sexual intercourse varies ; after the second year 
the chances diminish, and it is unusual for infection to be passed on in this 
manner after the fifth year. There is no doubt, however, that in the case of 
the foetus, although the mother is most dangerous in the first five years of 
her infection, this may be transmitted up to a much later period, and there 
is, in fact, no limit to the length of time during which an infected mother 
may transmit the disease to her unborn child ; infection occurs most often 
in the second half of pregnancy. Accidental infection usually results from 
contamination of any minute abrasion with secretion from a syphilitic lesion. 
The most dangerous from this point of view are the primary sore and the 
early secondaries of acquired syphilis and the early lesions in congenital 
syphilis, but although it is possible to infect an animal with secretion from 
later or tertiary syphilides, the chances of conveying the disease at this 
period by ordinary social intercourse are extremely slight. Even in the 
earlier stages, owing to the low resistance of the organism to external agencies, 
the risks of accidental infection by ordinary social intercourse appear to be 
very slight, judging by the great prevalence of syphilis and yet the very low 
proportion of extragenital chancres in countries where the standards of 
personal hygiene are equal to those in Western Europe. A number of in- 
stances of infection by transfusion of blood have been recorded, and they 
include cases in which the donor was still in the incubation stage ; on the 
other hand, tertiary B 3 ^hilitics have now been used as donors in cases of 
emergency in a number of instances without harm to the recipients, and it 
is clear that the older the infection the less likely is the micro-organism to 
be in the blood stream. 

Pathology. — Kolle and Evers have shown that, after inoculation by 
scarification, the micro-organism has reached the nearest lymph glands of 
a rabbit in half an hour, and those of a guinea-pig in 5 minutes. The syphilitic 
lesion of every stage is histologically the same — a granuloma composed of a 
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collection of epithelioid cells, plasma cells, veiy numerous l 3 rmphooytes and 
some giant cells, with obliterative endarteritis of the vessels. 

The pathology of syphilitic arteritis is discussed on p. 1031. Here it 
may suffice to sketch the main general effects of syphilis on the vessels. 
The changes in the vessel wall may lead to aneurysmal dilatation, as in 
the case of the aorta and other large arteries of the body, and in the cerebral 
vesseljs. The aortic valve may be involved in syphilitic mesaortitis, with re- 
sulting regurgitation. A common result of syphilitic arteritis of smaller 
vessels is thrombosis of the vessel, with important effects resulting from 
failure of the blood to reach the part supplied. In tertiary lesions the cutting 
off of nutritional supplies to the centre and the action of the toxin lead to 
necrosis and liquefaction, as seen in the clear-cut ulceration which often 
characterises tertiary syphilitic granulomata. If bone is involved in the 
tertiary gumma it may necrose throughout as in the flat bones, or only 
partially as in the long bones. Where necrosis does not occur, the granulo- 
matous tissue of a syphilitic lesion tends to become flbrous, though at the 
same time natural forces work towards its removal. If the exudate is com- 
paratively small, as in some primary and in practically all secondary lesions, 
the exuded cells may all be removed. If the exudate is a large one, a con- 
siderable proportion of it may reach the fibrous stage before the natural 
scavengers have had time to remove it. Thus many primary lesions are 
marked by hard scars for years afterwards, and gummata, their centres 
having liquefied, may be enclosed by dense connective tissue. Bone gummata 
are often ringed by heaped-up bone of ivory hardness. 

Scarring from formation of fibrous tissue and its subsequent contraction 
may have important effects on viscera, interfering seriously with their 
functions. 

It is well known that syphilis is a milder disease in females than in males, 
and experimental evidence suggests that the difference is due to female sex 
hormones. 

The changes which occur when the parenchyma of the central nervous 
system is invaded are described elsewhere. 

Incyhafion aid early course , — The incubation period varies from a 
minimum of about 10 days to a maximum of about 90, with an average 
of 3 to 4 weeks. A small papule then appears at each site of inoculation, 
and quickly enlarges to a round or oval sore about the size of a threepenny 
bit, a sixpence, or larger ; the centre usually becomes eroded, or perhaps 
more deeply ulcerated, and the broken surface is surrounded by a dull-red 
areola varying in width from half to 2 or 3 mm. Beyond the confines of the 
eroded area the tissues are infiltrated, feeling tougher than the corresponding 
tissues on the other side of the part. This induration becomes more and 
more pronounced until in the case of some primary sores, it feels as if there 
were a button embedded in the tissues. The sore does not bleed easily when 
scraped, but serum oozes freely from it, and this serum usually teems with 
syphilitic organisms. The sore is comparatively painless. 

Individual features vary with the site. Thus the most indurated are 
those on the under-surface and mouth of the prepuce in males, and the labia, 
posterior commissure and portio uteri in females. In the case of a sore at the 
reflection of the prepuce on to the corona glandis, when the prepuce is re- 
tracted, the lesion flicks over like a plate turning on its edge. A sore at the 
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mouth of thejprepuce often converts it to a fibrous ring. Induration is easy 
to elicit in sores affecting one wall of the fossa Thovioularis, which then feels 
as if a plate were embedded in it. In primary sores of the glans itself indura- 
tion is difficult to elicit owing to tightness of the tissues, but the sore is easy 
to recognise by its dull-red areola, even contour, eroded centre, and indolent 
progress ; rarely a primary sore has been reported deep in the urethra, the 
magnosis being made by urethrosoopic examination together with the dis- 
covery of 8, 'paUida in the scanty urethral discharge. Primary sores of the 
skin are dark red, covered with a dark scab, and tough m consistency. 
Ulceration is usually more marked in sores affecting the mouth and under- 
surface of the prepuce, the skin at the peno-scrotal angle, the tissues around 
the nails, the lips and the tonsils. Almost all primary sores are comparatively 
painless, but when affecting the terminal phalanx of a finger or thumb they 
may be exquisitely painful, and thus may be mistaken for whitlow. The 
primary sore affecting the prepuce, the skin of the penis, or (especially) the 
female labia may be accompanied by a toughly indurated oedema of the 
affected parts, which become somewhat livid ; the same condition may 
affect the uterine cervix. 

The course of the primary sore varies greatly. In some cases the lesion 
is fleeting and its apparent triviality may lead to neglect of treatment ; the 
history of a substantial proportion of cases of tabes and general paresis is 
that the initial lesion was either unnoticed or was very trivial. The ordinary 
sore which remains untreated lasts for a month or longer, and long after the 
erosion has healed over, a button of indurated tissue may remain to mark 
the site ; syphilitic organisms have been foimd by histological examination 
in such scars many years later ; weeks or months after it has healed the sore 
may break down again. When a sore is infected by secondary organisms, 
ulceration is a more prominent feature, and in rare instances it becomes 
phagedenic. In such cases the surrounding tissues very rapidly become 
black and necrotic, and the resulting loss of tissue may involve large portions 
of the external genitals. 

Shortly after the appearance of the primary sore the nearest lymph 
glands often become painlessly enlarged, and in the case of the penis the 
lymphatics running from the sore can frequently be felt below the skin. 
The affected glands may reach a large size, bulging out the overlying skin ; 
and this, with the fact that there is no reddening of the skin or other sign 
of acute inflammation, often gives the clue to the nature of the sore on which 
it depends. In females if the inguinal glands escape, owing to the internal 
situation of the sore, enlarged pelvic glands may often be found by palpation 
through the vagina against the ischiac bone. Syphilitic buboes do not 
usually suppurate, but may do so if the sore has become contaminated by 
secon^ry organisms, so that suppuration should not weigh heavily against 
a diagnosis of S 3 r^hilis. A week or so after the local lymph glands have begun 
to enlarge there is universal adenitis, which can be appreciated by palpation, 
particularly of the epitrochlear, axillary and cervicaJ glands. 

About this time, or when the sore is about 15 days old, the blood serum 
often for the first time gives positive Wassermann and other serum reactions, 
such as the Kahn, Kline, Meinicke, MtiUer, Sachs-Ueorgi and Sigma. The 
last six depend on directly visible changes which occur in mixtures of syphilitic 
serum and diluted extract of heart muscle prepared by special methods. 
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The percentage of cases in whidh the Wassermann and other reactions are 
given increases with the age of the disease until the outbreak of the skin 
lesions which manifest the next or secondary stage. Ptaotically 100 per 
cent, of patients in the secondary stage are positive. 

Diagnosis of the Primary Stage.— It is axiomatic that every genital 
sore and every non-malignant sore elsewhere on the body which is not easily 
accoimted for should be examined for S. falUda. This snould be done before 
any antiseptics have been applied, as they kill the organisms in the super* 
hcial layers and prejudice the success of the examination. The sore should 
first be cleaned with a swab and its edge scraped, or a fairly deep puncture 
made in its margin with the point of a scalpel or a vaccination lancet. The 
sore should then be squeezed and the serum collected after it has oozed for 
a few minutes. When the necessary apparatus is at hand it is better to ex- 
amine the specimen at once by dark-ground illumination ; if it has to be 
sent away, the serum should be allowed to run into a capillary tube, only 
one end of which need be sealed. Alternatively a good method is to puncture 
the nearest enlarged gland and aspirate a little of the gland juice. A moder- 
ately stout hollow needle is run obliquely into the gland, and a few minims 
of sterile saline injected into it. The gland is massaged and aspiration 
applied by a syringe. 

Spiral Organisms other than S, pallida may be seen in a specimen obtained 
from the genitals or the mouth. They are largely eliminated by taking care 
to clean the surface of the lesion before collecting the specimen. All coarsely 
spiral organisms should be excluded at once, and only three others need cause 
difficulty. 

A fairly fine spirochaete, with closely set spirals, often found in specimens 
from the genitals is about twice as thick as S, palliday shines more brightly, 
has a slight rusty tinge, and spirals which are not so cleanly cut as those of 
S. pallida. Two spirocheetes may be found in the mouth, both as fine as, or 
finer than, S, pallida. One is distinguished by the angularity of its turns, 
the other by its spirals being much more closely set, so that it looks like a 
piece of twisted sdk. 

Clinically, primary syphilitic sores are distinguished from others by the 
iiKJubation period, colour, indolence, surrounding infiltration, comparative 
painlessness, slighter tendency to bleed, indolent enlargement of neighbour- 
ing glands, and the presence of S, palUda, The length of the incubation 
period is a guide only when the patient has not been exposed to infection for 
over 10 days. 

A collection of herpetic vesicles on the penis is made up of minute, pin- 
head sized circles without induration, but usually irritable. 

Chancroid has an incubation period of only a few days ; the sore is more 
inflammatory and undermined, often with a more irregular edge which is 
merely tipped with red and has no areola; it is excavated, rather than 
worn down. Chancroid may be accompanied by a bubo which tends to 
suppurate. A syphilitic bubo may, however, suppurate, so that it would be 
a mistake to exclude syphilis on the sole ground of suppuration. If the glands, 
though distinctly enlarged, showed no sign of active inflammation, it would 
be strong evidence in favour of syphilis. Since there may be a double infec- 
tion, microscopical examination should be repeated at intervals until the sore 
has healed, and the serum be tested for 3 months. 
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ScMetic fwm on the glans and skin of the penis are mound-like and not 
eroded or indurated. 

Syphilitic sores in parts of the body other than the genitals are often 
overlooked, mainly because syphilis is not thought of in those parts. A 
unilateral tonsillitis should arouse suspicion, especially if associated with 
painless enlargement of the submaxillary glands on one side. Similarly, the 
clue to the nature of a lip chancre may be given by the glands. Primary 
sores affecting the terminal phalanx of a thumb or finger often simulate 
whitlows ; the syphilitic sore is more brawny, and remains so much longer 
after the sore has been lanced. 

Secondary Stage. — Usually, but by no means always, a generalised 
rash appears three to six weeks after the sore. It generally starts on the 
sides of the trunk as pinkish spots, varying in size from a split-pea to a little- 
finger-nail, which deepen in colour with age to a dull-red or somewhat 
brownish tint. At first they may be difficult to see, but become more manifest 
after the patient has been stripped for a few minutes. Sometimes the spots 
are slightly raised and urticarial in appearance (roseola urticata). The 
eruption spreads gradually over the trunk and limbs, and fades in a few 
weeks, leaving little or no staining. It may recur at a later period, and the 
spots are then annular or ring-like. 

After the fading of the first roseola, a peculiar change in the distribution 
of the pigment may occur, especially on the necks of brunettes. The neck 
becomes generally discoloured, or looks dappled (syphilitic leucodermia), as 
if the pigment had been washed out of a number of circular areas, each about 
the size of the end of a finger-tip, and had collected at the margins. An 
unusually high proportion of cases of syphilitic leucodermia have been found 
to have syphilitic changes in the cerebro-spinal fluid. 

The papular eruption follows closely after the roseolar, and takes a number 
of different forms, the commonest and usually the earliest being dome-shaped, 
dull-red papules distributed over the trunk, limbs and face. Most are about 
the size of a lentil, but amongst the smaller papules may be many larger ones, 
sometimes even the size of a silver threepence. The papule feels tough and 
when squeezed between finger and thumb appears glistening white, while its 
surface cracks slightly. Variations of the ordinary papular eruption are the 
papulo-squamous, squamous, papulo-pustular and pustular. In the papuh- 
squamous a large proportion of the papules are covered at their centres by 
loose scales. The squamous syphilide is a papular eruption in which scaling 
is a still more prominent feature. In the papuh-pustuXar syphilide the centre 
of the papule necroses, and looks rather like an acne spot. When the whole 
papule breaks down a pustular syphilide results and this may resemble a 
varicellar or a variolous eruption. A more severe and malignant form is the 
ecthymatous type, in which the papule breaks down quickly, and the under- 
lying tissues are eroded or ulcerated. As the destruction of tissue extends, 
the secretion dries to a crust. This may become heaped up by the deposit 
of successive layers, and the result is a blackish crust, shaped like a limpet 
(rupia). 

Peculiar appearance of ilte papular syphilide in different situations , — 
Between the buttocks, on the lateral surfaces of the scrotum, on the labia, 
and on the upper and inner sides of the thighs, the papular syphilide often 
becomes very prominent and wart-like, with a greyish-white appearance ; 
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these sjrphilides are called hroad condyhmata ; the whole of the contiguous 
surfaces of the buttocks may be covered with them. On the scrotum this 
syphilide often looks like white slightly raised rings with brownish centres ; 
it is best displayed by stretching the skin. Between the toes, under the 
pendulant mammae, and in almost all moist situations, papules tend to run 
together, and a moist, pinkish-red surface, fringed with loosened epithelium, 
is left. Condylomata and moist papules generally exude serum freely, and 
the discharge is rich in S, pallida. On the palms and soles the papules appear 
as flat or slightly raised spots, varying in size from a split-pea to a sixpence. 
They scale easily, leaving collars of loosened epithelium surrounding the shin- 
ing papules ; sometimes the lesions run together into large plaques traversed 
by weeping fissures. The finger-nails may show characteristic changes, 
more especially in the recurrent secondary stages. The end of the finger 
becomes pinkish-red and bulbous, and at the reflection of the skin on the nail 
«re weeping granulations. The nail becomes brittle and lustreless and is 
shed. The papular syphilide may be well marked on the forehead, following 
the margin of the hair (corona veneris), and it is often possible to find many 
papules in the hairy scalp. On other parts of the face, especially about the 
naso-labial fold and the chin, the papules are often set in rings. In some 
cases the facial lesions may be prominent, especially at a naso-labial junction, 
appearing like condylomata ; on account of its similarity to yaws this con- 
dition is called a framboesiform syphilide. 

The small follicular syphilide usually appears later than the lenticulo- 
papular. It occurs in small clusters of minute brownish papules, often thickly 
distributed on the back. The affected areas, which may be as small as 1 cm. 
across, have a goose-skin appearance and the part generally looks as if it 
had not been properly washed. The lichenoid syphilide, also a late secondary 
manifestation, occurs as small flat red elevations a few millimetres across, 
often polyhedral. 

Recurrent papular eruptions. — Recurrences of the papular eruption tend 
to be much more limited in distribution. A common form, the corymbose 
syphilide, appears as one or only a few rather densely packed groups of 
papules from 1 to 3 inches or more in diameter. In some cases in the centre 
of the group is a large papule and around it, separated by a zone of healthy 
skin, a crowd of smaller papules. The chief sites are the extensor surfaces of 
the arms, the shoulders, back and abdominal wall. Sometimes the recurrence 
is a single papule as big as a shilling ; it may occur on the genital area and 
l)e mistaken for a primary sore. 

The hair is shed to a varying degree in the secondary stage. In most 
cases the thinning is not particularly noticeable ; in others the fall is patchy, 
giving the back of the head a moth-eaten appearance ; and in a few the patient 
may become temporarily bald. The beard and eyebrows may participate in 
these changes. 

The syphilitic eruption in the month and throat. — Before the rash appears 
on the body the soft palate may become erythematous. Other lesions of the 
mouth usually make their first appearance at the time of the papular syphilide 
of the skin. On the mucous surface of the lips and the pillars of the fauces 
the early syphilide is a greyish- white patch, edged with a pinkish-red areola, 
which marks it off from the surrounding mucous surface. On the pillars of 
the fauces the appearance is that of a snail-track creeping up over the pillar 
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on to the soft painte. On the tonsil the lesion tends to ulcerate rather deeply. 
The muoous patch on the lip is usually round or oval and, if it crosses the 
angle of the mouth, is fissured. On the sides of the tongue fissuring and ulcera- 
tion are more pronounced, but on the under-surface there may bo condylo- 
mata, while on the dorsum are pink, bald spots, the pile of the tongue having 
been rubbed ofi at each papule. The discharge from these lesions teems with 
syphilitic organisms, and is very contagious. Papules can also be seen in 
the nose, on the septum and the floor. In the larynx, by suitable examina- 
tion, they can be seen chiefly on the epiglottis and aryepiglottidean folds ; 
they are apt to become eroded and ulcerated, causing the husky voice often 
heard in 8}^bilitic patients. As these lesions of the mouth and throat are 
more apt to recur in uncured cases than are those of the skin, it is very 
important to examine the mouth thoroughly in a possible case of syphilis. 

Othfiir fnvcous wcwrbraiies.— Mucous patches also occur on other mucous 
membranes such as those of the labia, just within the vagina, at the posterior 
comnusBure, the cervix, just within the anal canal, and on the glans penis 
and the mucous surface of the prepuce. Usually these are eroded and appear 
as sharply defined lesions against the background of normal-looking mucous 
membrane. On the genitalia, especially on the glans, they are quite often 
diagnosed as primary lesions, but this error can usually be avoided if it is 
remembered that not all sores on the genitalia are primary chancres. 

Joints and hurscB are not often affected in secondary syphilis, but occa- 
sionally an acute 8yn,(yvitis occurs. It is fairly painful, and usually worse at 
uight. A more indolent form of synovitis causes swelling without pain or 
great limitation of movement. The tendon-sheaths may be affected simi- 
lariy, and the tendency to formation of adhesions may lead to permanent 
Ijmitatmn of movement. Mild 'periostitis and osteocopic pains, worse at night, 
inay <^cur in the secondary stage or even before any rash appears, but bone 
affections are commoner in the tertiary. 

Thrombo-phlebilis, in the form of painless nodules in the superficial veins, 
parUcularly in the legs and resembling erythema nodosum, soraetimes occurs! 

From about the sixth month, or even earlier, the patient may develop 
syphilitic disease of the central nervous syste^n, which 
are dealt with elsewhere. It is well to remember that in over 30 per cent, 
of cases m the secondary stage changes in the cerebro-spinal fluid indicate 
invasion of the central nervous system, though only a small proportion of 
these cases show clinical signs of nervous disease ; this fact should be borne 
m mind when eventually tests of cure are being considered. 

OonstiMioml symptom.— Fever.— Evf:n in the incubation period rigor 
toUowed by some degree of fever and pains in the limbs may occur. In 
some OMes, towards the end of the primary stage, or on the outbreak of the 
rash, Ime patient’s temperature may become irregular, the pyrexia being 
intermttent, continuous, or remittent, and accompanied by some con- 
stituuonal disturbance. In rare cases the fever and constitutional symptoms 
may be more prolonged and pronounced, and if no rash appears, the smptom- 
immplex may be very puzaling. Its association with generalised adenopathy 
ahould arouse suspicion. Sometimes, just before the outbreak of the eruption 
ana tue wrly part of the secondary stage, the limbs ache and then’ 

may ^ definite lighting pains, which lends support to the idea that aU these 
symptoms may possibly be due to meningeal involvement and irritation. 
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In the early seocmdary stage also, headache may be severe, and may not 
improbably be due also to meningeal involvement. 

dmnwtoo.— -The red cell ootmt may be slightly reduced, to between 
4,000,000 and 5,000,000, and the colour index be as low as 70 per cent- In 
the early stages the white cells may reach 20,000 per c.mm. In early un- 
treated cases the increase is due to polynuclear leucocytes, but under treat- 
ment these give way to lymphocytes, which may constitute 65 per cent, of the 
total ; this lymphocytosis may persist for months. In rare cases the ansemia 
may be much more severe, Miiller having reported one with a blood state 
resembling that found in pernicious ansemia. 

Diagnosis of Secondary Eruptions. — The maculo-roseolar syphilide is 
fairly easy to distinguish by the history of a primary sore witn indolent 
adenitis ; by the subcuticular, deeply grounded appearance of the spots, 
which first appear on the flanks, very rarely itch, and are pinkish or dull- 
red, and by the coincidence of positive serum reactions. Other erythemata 
are brighter red and irritable, and often affect the backs of the hands. 
Seborrhem is more superficial and is more scaly, the scales being greasy. 
Pityriasis rosea is often mistaken for syphilis, but the lesions are brighter m 
colour and more irritable ; they tend to become annular, with their centres 
covered by branny scales. Ringworm is more superficial and irritable, and 
the fungus can be found in scrapings from its border. Tinea cruris or dhMe's 
itch affects a triangle at the upper and inner part of the thigh ; it is brighter 
red, more irritable, and quite superficial. Drug rashes are more inflammatory 
and irritable ; they appear more suddenly, and are associated with a history 
of the patient having taken such a drug as copaiba, cubebs, antipyrine, 
quinine or belladonna. The eruptions of specific fevers are usually accom- 
panied by more pronounced constitutional symptoms. 

The ordinary dome-shaped papular syphilide is usually easy to distinguish 
from a non-syphilitic eruption. The indurated feel of the papule, its shining 
appearance when pinched, its readiness to scale, and its dull or pinkish-rea 
colour are valuable diagnostic signs, as is also the association with mouth 
and throat lesions. The different appearances which a papular syphilide 
presents in different parts of the body, such as dry papules on the trunk and 
most areas of the limbs, moist papules on the scrotum, between the toes and 
in other moist, warm partes, and wart-like condylomata on the scrotum, 
contrast strongly with non-syphilitic dermatoses, which are true to type, 
wherever situated. The microscopic test should always he applied to the exudate 
from the lesion in any doubtful case, and very rarely fails, even with the papulo- 
pustular or the pustular syphilide. Acne spots are more inflammatory, and 
affect the upper front of the chest and between the shoulders behind, rather 
than the flanks, loins and limbs. Pus can usually be expressed from blind 
acne pimples when they are pricked and squeezed. MoUuscum spots are 
white and umbilicated, while caseous matter can be squeezed from their 
centres. Lichen ruber planus is characterised by flatter, smaller, polygonal 
spots of a violet tinge and waxy covering ; it is more irritable. Psoriasis k 
usually less indurated, more superficial, bleeds at a number of points when 
slightly scraped, and affects the extensor rather than the flexor surfaces of 
the limbs ; the scales are more silvery, and in moist situations the rash 
remains true to type, contrasting with the syphilide, which here becomes 
sodden with the secretion that freely oozes from it. Varicellat spots ate 
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vesicular at one stage, more superficial and irritable. In variola, besides the 
febrile prodrome with backache, the spots are of uniform character and appear 
first on face and wrists. Bromide and iodide eruptions appear more sud- 
denly, and are considerably more irritable. The deeper forms of pustular 
syphilide with considerable crusting, such as the superficial and deep ecthy- 
matous, or the rupial, are distinguished from ordinary impetigo by the darker 
colour of the crusts, the circular rather than linear shape of the lesions, and 
the greater degree of tissue destruction below the crusts. Scahie>H is often 
mistaken for a crusted syphilide, and vice versa. The individual scabietic 
lesion is easy to recognise, but the tendency is to forget that scabies and 
syphilis often coexist. 

Secondary syphilitic mouth lesions are easily diagnosed by the characters 
mentioned. YivcenVs angina may cause confusion, but there is no pinkish 
areola, and the microscope easily settles the diagnosis. 

Tertiary Lesions. — There is no sharply dividing line between the 
secondary stage and the tertiary, since the earliest tertiary lesion, the tubero- 
serpiginous, is merely a collection of large papules, which arc more deeply 
embedded, and tend more to ulceration than the papules of what is called 
the early secondary stage. 

The tuhero-serpiginov>s syphilide occurs in one or more isolated areas of 
the skin as a collection of skin gummata, each about the size of a pea, often 
running into one another to form a more or less continuous, brownish-red 
ridge, often arranged in roughly concentric circles, or arcs of circles, or as a 
snake-like line of varying length. The affected area may be as small as a 
finger-nail or larger than a hand. The individual gummata may degenerate 
only so slightly as to produce some scaling, or may ulcerate more deeply 
and become crusted. The lesion extends centrifugally, and leaves in its wake 
a reddish-stained area in which are supple, papery scars, showing well the 
concentric distribution of the lesion. Sometimes the nodules do not resolve 
as the lesion extends, and a red nodular plaque of indurated tissue is formed. 
On the palms the lesion may be serpiginous as described above, or affect 
chiefly the folds, which become fissured. In some ulcerative cases extension 
is more rapid than healing, and a large patch of small skin ulcers may be 
left in the wake of the advancing arcs of new lesions. Very rarely, and then 
mostly when situated close to the angles of the mouth, or at a nasal orifice, 
the ulcer may become phagedenic, causing extensive destruction of tissue. 
The areas chiefly affected are those exposed to injury or constant friction. 

Gufamata of the subcutaneous tissues and muscles grow up as indiarubbery 
lumps which vary in size from a shrapnel bullet to an orange, or larger. 
They are painless, quietly expanding growths, which tend to break down 
in the centre, leaving clean-cut ulcers with tough, wash-leather sloughs 
occupying the bases. Sometimes the affected muscles are diffusely infiltrated, 
and much deformity results when the degenerated tissue is replaced by scar. 

The joints, hursce and tendon-sheaths are not often invaded in tertiary 
B3rphilis. The parts affected are, again, those most exposed to stress and 
strain, such as the knee-joint and the prepatellar bursa. Thh swelling is non- 
inflammatory, of soft rubbery consistence, and follows the lines of the affected 
joint, bursa or tendon sheath. 

The horm are affected in tertiary syphilis in different ways, and in each 
of them the affection is commonly accompanied by boring or gnawing pains 
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worse at night (osteocopic pains). In the long bones the most usual manifesta- 
tion in acquired syphilis is a localised gumma which either ossifies and 
remains as a boss on the bone or breaks down in the centre, leaving either a 
depression ringed with ivory-hard bone, or an ulcer. If the process begins 
deeper, the local swelling may not be so obvious and, eventually, with 
discharge of the necrotic contents, one or two fistulous openings lead to the 
interior of the bone. Diffuse osteitis and periostitis are not so common in 
acquired as in congenital syphilis. A sign of congenital syphilis in adoles- 
cents and adults is the sabre-scabbard tibia resulting from diffuse periostitis 
in earlier years ; the bone is thickened from before backwards, and its 
anterior crest is curved with its convexity forwards, giving the bone the shape 
from which the condition derives its name. Of the long bones, the most 
commonly affected in acquired syphilia are the clavicle (sterno-clavicular 
joint), sternum, ribs, tibia and femur ; but no bone is immune, and the 
process is particularly apt to affect those which have received a blow or other 
injury. Syphilitic dactylitis is very imcommon. Usually the proximal 
phalanx is affected, and a quiet, painless swelling results. Sometimes a 
sinus forms and the bone becomes rarefied. The whole bone may become 
permanently thickened, or absorption may result in shortening. The cranial 
bones tend especially to become carious under gummatous infiltration, and 
some of the worst mutilations result from syphilitic caries of the bones of the 
nose and palate. After a period of ozoena the bridge of the nose may fall in, 
or a large perforation suddenly appear in the hard palate. The process may 
spread to the skin and most disfiguring ulceration of the face ensue. Gum- 
mata of the cranial vault may start in the inner or the outer tables of the 
affected bones. In the latter case, imless the resulting swelling is absorbed 
under treatment, a circular or perhaps a horse-shoe- or trefoil-shaped ulcer is 
formed with an ivory-hard ridge. The skull may be perforated, but usually 
by then the cranial cavity has been shut off. If the inner table is first affected, 
irritative and pressure symptoms result. Vertebral gummata are rare ; 
according to their situation they may cause retro-pharyngeal, lumbar, or 
iliac abscesses. Rarely they may cause pressure on the cord. 

The movtih and ihrooi often suffer severely in tertiary syphilis. Gumma 
of the tonsil is followed by ulceration. The soft palate may be strewn with 
a number of pea-like nodules which often ulcerate and result in all grades 
of deformity. Perforation, usually at the junction with the hard palate, is 
common, and sometimes the soft palate becomes adherent to the posterior 
pharyngeal wall. Perforation of the hard palate may result from gummata 
commencing on the mouth side. 

In the tongue discrete gummata may eventually reach the surface and 
cause deeply punched-out ulcers. In a form analogous to the tubero-serpigin- 
ous syphilide a number of pea-like nodules affect a moderately large area of 
the tongue. This becomes swollen and tender, but, unlike the diffuse glossitis 
mentioned below, is very amenable to treatment. A much commoner mani- 
festation of tertiary syphilis of the tongue is diffuse glossitis, which may be 
deep or superficial. The affected portions are swollen and the surface is 
smooth, hard, inelastic and usually covered by a bluish-white pellicle (leuco- 
plakia). On retrogression, the tongue becomes cut up into numerous islands 
by fissures of varying depth. The tongue is tender, and intolerant of spices 
and hot food. 
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The insides of the cheeks opposite the gap between the upper and lower 
teeth often show leucoplakia as a white ridge cut up herringbone fashion, 
which is quite characteristic, . • • i 

Tertiary syphilis of the testide occurs in two forms, diffuse interstitial 
and nodular. In the former the testicle slowly enlarges and becomes heavy 
but remains quite smooth ; the testicular sensation is lost. In the nodular 
form, often engrafted on the diffuse, gumraata project like bosses from the 
surface of the testis. The epididymis is usually not palpable, and commonly 
the cord is moderately thickened. There may be a hydrocele. The gummata 
may break down, giving rise to a form oi fungus testis. Syphilitic epididymitis 
is rare, and syphilitic prostatitis more so. It is interesting that, although 
histological evidence of involvement of the body of the testicle can be found 
in almost every case, changes in the ovaries are very rare. 

Fever occurs in some cases, and its dependence on syphilis has been 
shown by its response to anti-syphilitic treatment. It has been seen mostly 
in hepatic syphilis. As examples of the type of fever and the importance 
of an investigation with syphilis in view in cases of obscure pyrexia, the 
disease has been mistaken for rheumatic fever in those cases of the former 
in which there was periostitis in the vicinity of joints ; it has also been 
mistaken for tuberculosis. 

Diagnosis of Tertiary Lesions. — ^An indolent swelling, or an ulcer pre- 
ceded by a swelling, the lesion being obviously deeply embedded in the 
tissues or breaking down in the middle (which contains a characteristically 
gummy material) and sclerosing at the margin, with a circular, crescentic 
or evenly sinuous contour, and brownish-red in colour, should always arouse 
a suspicion of syphilis. Denial of primary sore, or of secondary lesions, is of 
no importance, as they may never have appeared or have long ago been 
forgotten. The positive serum reactions may mislead, since by no means all 
ulcers in an old syphilitic are themselves syphilitic. On the other baud, 
negative serum reactions are rather strong evidence against tertiary syphilis. 
Epitheliorm is perhaps more likely to be confused with tertiary syphilis when 
the lesion is in the' mouth, but epithelioma has a considerably harder margin, 
and the edge is rolled, not clean-cut. A positive serum reaction may be a 
trap, as epithelioma is often engrafted on an old syphilitic glossitis. Ulcers 
on the legs resulting from varicose veins or imjietigQ may arouse a suspicion 
of syphilis. They are usually much less regular in contour and associated 
with more inffammatory or congestive manifestations. Syphilitic orchitis is 
easily distinguished from other conditions by the evenly smooth hardness of 
the testicle, the weight and the absence of testicular feeling. Syphilis of the 
viscera and of the central nervous system is dealt with in other sections of 
this work. 


Congenital Syphilis 

An infected mother can transmit syphilis to her offspring long after 
she has ceased to be sexually contagious. Syphilis transmitt )d to the foetus 
during the early months or years of the mother’s disease is usually fatal, 
and a miscarriage results. In the classical case, in successive pregnancies 
miscarriages of viable foetus are succeeded by still-births at term, by infants 
born alive but dying shortly afterwards, by infants which survive though 
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syphilitic, and eventually by healthy ones. This history of gradual attenua- 
tion of the infection is, however, not invariable ; in some families a healthy 
infant may be sandwiched between diseased ones, ahd in the case of twins 
one only may be syphilitic. It is generally believed that transmission almost 
always occurs through infection of the mother, though a few workers consider 
that the ovum can be infected directly. The foetus is commonly infected in 
the second half of pregnancy. 

Symptoms. — syphilitic infant born alive may show an eruption of 
bullsB or pustules resting on dark-red bases. The secretion contains S. faJUda 
in large numbers. A commoner event is the maculo-roseolar eruption, com- 
ing on about 3 weeks or a month after birth. It selects chiefly the napkin 
area, the neighbourhood of the nose and mouth, and the palms and soles, 
but the whole trunk and limbs may be affected The macules often run 
together into large patches which may be annular, as in the recurrent form 
of acquired syphilis. In moist areas, and where the rash is exposed to friction, 
the affected area becomes red and glazed, or crusted. Condylomata and moist 
papules occur and ulcerative fissures or rhagadea may form at the angles of 
the mouth. These often leave radiating scars which remain as stigmata of 
the disease. The nails may become opaque and irregular, or there is infiltra- 
tion and oozing of serum around the nail, which is loosened and shed. The 
hair is often shed extensively ; on the other hand, syphilitic infants may grow 
an abundant crop of hair, which has been called the syphilitic mop,” 
though it occurs in other diseases. Mucous patches in the nose, mouth, 
throat and larynx cause the well-known “ snuffles ” and the hoarse, raucous 
cry of the syphilitic infant. Suppurative otitis media is often an early 
manifestation, and leads to hopeless deafness. 

Tertiary lesions may appear very early, or not until the ages of 7, 14, 21, 
or even later. Thus diffuse interstitial orchitis may occur during the first 
6 months. Skin gummata may appear in the first year or two as small 
infiltrates which break in the centre to discharge their mucoid contents. 
Tertiary lesions of the mouth and throat may appear at any time after the 
first year, and result in perforation of the palate and great deformity of the 
soft palate and faucial pillars. Destruction of the nasal support results in 
saddle-nose, and from the age of about II there is a liability to sudden deafness 
from gummatous changes of the internal ear. The affection usually starts 
in one ear, but quickly follows in the other, and the child becomes per- 
manently deaf. Choroiditis and iritis may appear as early as the age of 
5 months, and, unless properly treated, lead to blindness, or considerable 
impairment of sight. Interstitial keratitis may begin at any age from 6 to 
30 or even later. Usually it starts in one eye, and the other follows suit in 
a few months, often in spite of treatment. The cornea of the affected eye 
gradually becomes opaque from the margin inwards, and this is followed by 
vasculariaation, causing a pink patch {salmon patch ) ; the cornea may gradu- 
ally weakeu and bulge before the intra-ocular pressure, or it may ulcerate. 
Gradually, after many months, the cornea may clear more or less completely, 
but the patient is often left with permanently damaged sight owing to con- 
comitant iritis and choroiditis. The permanent teeth may show aigirB of 
congenital s^hilis in the form of notching of certain teeth, which are n^rowed 
at their cutting bases {HtUchinson's teeth). The two upper central incisors are 
much the most usually affected, but all the incisors may be notched. These 
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characteristics are usually lost after the age of 20. The first molars are often 
dome-shaped (Moon*8 teM). 

The long bones may be affected in various ways. Syphilitic epiphysitis 
(Wegner’s “ osteo chondritis syphilitica ”) is a very constant effect of con- 
genital syphilis, being detectable at birth by radiographic examination, 
which shows broadening and irregularity of the epiphyseodiaphyseal zone. 
This radiographic examination is very valuable for diagnosis during the 
first 6 months ; afterwards the appearances may not be so characteristic. 
Epiphysitis may cause signs simulating paralysis (syphilitic pseudo-paralysis) 
owing to the rapid loss of movement which occurs. Movement of the limb 
causes severe pain, which explains the apparent paralysis. The epiphysis 
is swollen, and occasionally definite separation occurs. Arthritis may be 
associated with epiphysitis, and the joint may suppurate. Between 5 and 18 
years of age chronic synovitis may appear, affecting chiefly the knees, with 
swelling of joints (Glutton’s joints), but with slight pain or intererence with 
movement. 

Dactylitis occurring in the second year causes fusiform swelling of the 
proximal phalanges of two or more fingers, or, more rarely, toes. At a later 
period in childhood, between the ages of 8 and 14, chronic periostitis of long 
bones is apt to cause characteristic deformities, best shown in the tibiae, 
which becomes shaped like sabre-scabbards. 

The visceral and nervous affections of congenital syphilis arc dealt with 
in other sections, and here it must suffice to say that in infants and young 
children anaemia and marasmus, as also delayed development and proneness to 
death from intercurrent affections, are common consequences of congenital 
syphilis. 

Diagnosis. — The serum reactions at birth and for some weeks afterwards 
are of no help in deciding whether or not it has been infected. It has been 
shown by Fildes, Whitridge Williams, Cruickshank, Dunham and others that 
an important proportion of those born with positive blood become negative 
later, and vice versa. In a non-syphilitic infant any positive reaction dies 
out rather quickly, and if there is reason to hope that, through treatment of 
the mother or the age of the infection, the infant has escaped, before accepting 
a positive reaction as diagnostic the test should be repeated quantitatively at 
weekly intervals ; maintenance or strengthening of the reaction over some 
weeks would justify a diagnosis, and vice versa. 

Syphilitic pemphigus occurs on the palms, is earlier than ordinary 
pemphigus neonatorum, and S. pallida can be found in the secretion. Ordinary 
erythemata are brighter red, and associated with friction and moisture such 
as from wet napkins, while the syphilide is not necessarily accounted for 
by friction, or by moisture, and is associated with such signs as “ snuffles ” 
and chronic laryngitis. 

Syphilitic epiphysitis is distinguished from true paralysis by the pain on 
movement and contraction of the muscles when the skin is irritated. It 
occurs earlier than scurvy or rickets, appearing about the third week, and is 
associated with the skin and mucous-membrane lesions of syphilis. It is 
well to remember that syphilis has been found to be responsible for many of 
the nutritional and mental disorders of childhood, and that it is advisable 
to investigate every obscure case with syphilis in view. 

Treatment. — Prophylactic. — For males a good condom is a safeguard 
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80 far as the parts which it covers are concerned ; it also protects the female^ 
it should be removed with care to prevent contamination of the parts by the 
discharge on it. Whether or not a condom is used it is advisable to disi^ect, 
by washing well with soap and water and then steeping the parts for some 
minutes in ^ j mercuric potassium iodide solution, or mercipy oxy- 
cyanide lotion. After this the parts should be anointed with an ointment, 
such as Gauducheau’s, viz., mercury cyanide, 0*10 ; thymol, 1*75 ; calomel, 
25'00 ; lanolin, 50*00 ; liquid paraffin, 10*00 ; soft paraffin to 100*00. Some 
mercury oxycyanide lotion may be injected into the urethra after urina- 
tion ; in urination the meatus should be alternately squeezed and released 
so that the urine first distends and then rushes forcibly ftom the urethra. In 
females the prior insertion of a suppository which foams on insertion into the 
vagina is most likely to prevent contact of the secretion with the mucous 
membrane of the vagina and cervix ; it should be followed by an antiseptic 
douche. Washing of the external genitals, followed by their inunction with 
ointment as above, should be practised as in males. It is important to 
remember that in all cases disinfection should be prompt and thorough. 

Prophylaxis by ingestion or injection of anti-syphilitic remedies is not 
recommended, because it may only mask the symptoms for many months. 

As any prophylactic measure may prevent only the appearance of the 
chancre, it should be followed by blood tests for at least 3 months. 

Accidental infection of fingers, lips and other extra-genital parts is best 
prevented by avoiding contamination with fresh secretions from persons in 
the earlier stages. These should be warned of the risk arising from sharing 
table utensils, crockery, and house linen with others. They should not kiss 
others or talk directly into people's faces, and articles which they have used 
should be dipped in very hot water. A further precaution is to keep open 
lesions smeared with an antiseptic ointment such as the cream mentioned 
above. 

The prevention of transmission to offspring is primarily a matter of 
preventing infection of mothers. A man who has contracted syphilis should 
be advised to wait for at least five years before marrying ; by that time 
the risk of transmission by sexual intercourse has usually gone, whatever the 
treatment. The period can be shortened by treatment, but this must be 
prolonged and thorough. A syphilitic woman is liable to convey the disease 
to her offspring throughout the child-bearing period, especially in the first 
five years of the infection, but efficient treatment commenced in the first half 
of pregnancy will usually protect the foetus ; if treatment is started later 
and the mother’s infection is recent, it is usually safest to regard it as remedial 
and to continue treating the infant after birth. 

Curative. — The remedies most commonly employed for the treatment 
of syphilis are preparations of arsenic, mercury, bismuth and iodine. The 
first three destroy the parasites ; the last stimulate the removal of granulo- 
matous tissue. 

Arsenical j)reparations.- —These are organic compounds in which the 
arsenic is trivalent or pentavalent. 

Trivalent arsenical remedies . — ^These are by far the most efficient of the 
arsenical remedies for the treatment of syphilis outside the central nervous 
system and, beginning with the famous 606 ” or the Ehrlich-£[ata remedy 
introduced to the public in 1910, have revolutionised the treatment of 
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BjrpKilis. There ate now a large number of these compounds whose different 
toide names are apt to be confusing, but fortunately they are subject to 
Regulations under the Therapeutic Substances Act, and each, besides being 
required to satisfy certain tests for toxicity and therapeutic potency, must 
bear on its label an official name according to its chemical constitution. The 
following are the principal remedies in this class. 

(i) Arsphenamine, or the dihydrochloride of dioxy-diamino-arseno- 
benzene, which is the original “ 606,” or salvarsan ; it is sold under the 
trade names, Arsenobillon, Diarsenol, Kharsivan and Salvarsan ; and it 
must have an arsenical content not less than 30 per cent, and not more than 
34 per cent, (ii) The disodium salt of (i), or sodium salvarsan ; it 
contains about 20 per cent. As. (iii) Neoarsphenamine, or the sodium salt of 
dioxy-diamino-arsenobenzene-methylene-Bulphoxylic acid, which is the 
original “ 914,” or neosalvarsan ; it is sold under the trade names, Neo- 
arsphenamine-Evans, Neokharsivan, Neosalvarsan, Novarsan, Novarseno- 
billon and Novostab ; it must contain not less than 18 per cent, and not 
more than 21 per cent. As. (iv) Sulpharsphenamine, or the sodium salt of 
dioxy-diamino-arsenobenzene-methylene-sulphurous acid ; it is sold under 
the trade names, Kharsulphan, Metarsenobillon, Myosalvarsan, Sulfarsenol 
and Sulphostab ; and its arsenical content is the same as that of neoarsphena- 
mine. (v) Arsphenamine gluooside, or Stabilarsan ; the arsenical content of 
the dose stated on the label equals that of the same dose of neoarsphenamine. 
(vi) Silver arsphenamine. (vii) Neosilver arsphenamine. 

All the above compounds except the diglucoside are in powder form, 
sealed, in stated doses, in glass ampoules containing a neutral gas. All the 
powders except the silver preparations are yellow. All oxidise and become 
increasingly toxic on exposure to air and must consequently be made up and 
administered as soon as possible after the ampoule has been opened. Oxida- 
tion in the ampoule, through a flaw in the glass, makes the powder become 
darker and sticky. Stabilarsan is in solution and ready for use when drawn 
from the ampoule. It must be used before the expiry date stated on the 
label. 

Arsphenamine is therapeutically the most active of these compounds, 
but is little used outside U.S.A. because of the complexity of its preparation 
for administration and of its greater tendency to cause serious reactions on 
the day of injection. Sodium salvarsan is not greatly used in English-speaking 
countries. 

Neoarsphenamine is by far the most commonly used of all the arseno- 
benzene compounds. In equivalent dosage it is less active than arsphenamine, 
but is more easily prepared for administration and causes less general reaction. 
It causes too much pain to be given as routine by the subcutaneous or intra- 
muscular route, but when it is administered in this way it is therapeutically 
more active. This is probably because the subcutaneous route favours more 
the retention of the remedy in the body, thus giving better opportunity for 
the formation of the derivative which is believed to be the spirochseticidal 
agent. 

Sulpharsphenamine was introduced by Lehnhoff-Wyld under the name of 
Sulfarsenol for injection by the intramuscular or deep subcutaneous route. 
It causes comparatively little discomfort when administered in this way. 
Being relatively stable, its action is inferior to that of neoarsphenamine when 
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it is g^ven intravenously, and even when administered subcutaneously its 
effect is barely equal to that of neoarsphenamine given intravenously. It is 
rather more apt than are the other arsenobenzene compounds to cause blood 
dysctasias. 

Arsphenamine diglucoside is a convenient preparation in being ready for 
use when drawn from the ampoule, but its imm^ate effect in caiGB^g dis- 
appearance of S. pallida from the juice of early lesions is not so great as that 
of neoarsphenamine in equivalent dosage. A dose of 0*45 g. of a good brand of 
neoarsphenamine will cause S. paUida to disappear from such lesions in 24 
hours in over 75 per cent, of cases, but, in my experience, even 0*60 g. stabilar- 
san has failed in this respect in over 60 per cent, of cases. Whether or not 
this preparation makes up for its slower spirochsetioidal action by greater per- 
sistence is uncertain. Silver arsphenamine and neosilver arsphenamine are 
emery-coloured powders. They are more active but also more toxic than the 
others and are given in approximately half the dosage of the latter. They 
are useful as a change from neoarsphenamine but are not now greatly used 
in Great Britain. A newcomer to the market, though originally tes^ by 
Ehrlich, is chemically m-ammo-y)-hydro 2 Cy-phenylar 8 ine oxide and is sold as 
Mapharside ; it is not subject to the Therapeutic Substances Act. It is claimed 
for it that it is the same as the active derivative that is formed when any of 
the above-named preparations is injected into the body and that, being 
already oxidised, it is stable. Its dose is about one-tenth that of neoarspheua- 
mine. It is still on trial. 

Dosage of arsenobenzene preparations , — Doses of the different preparations 
named vary greatly with circumstances and can be discussed here only in 
general terms, but guidance for treatment of individual oases will be found 
below in the discussions on toxic effects, on contra-indications, and on schemes 
of treatment. A rational approach to the problem of determining an average 
dose for an adult male with no contra-indication is a consideration of the 
amount required to bring about disappearance, within 24 hours, of S. paUid>a 
from the juice of an early syphilitic lesion, such as a chancre, a condyloma 
or a mucous patch. It is 0*45 g. to 0*60 g. in the case of neoarsphenamine, 
and is approximately the same for sulpharsphenamine ; these doses corre- 
spond to 0*30 g, to 0*40 g. arsphenamine. In the case of arsphenamine di- 
^ucoside the dose required to produce the same effect is somewhat higher, 
but ill that of silver-arsphenamine it is only 0*15 g. 

In a case of active primary or secondary syphilis it is reasonable to aim 
to bring about rapid disappearance of S, pallida from the juice of external 
lesions, and when there is no contra-indication in an adult male I commence 
with 0*45 g. neoarsphenamine. If, in such a case, I have to begin with a lower 
dose, it is with no illusion as to the effect on the spirochaetes. It is well, 
therefore, that readers should bear in mind that the oilcial dose of ueo- 
arsphenamine or of sulpharsphenamine, the only preparations of this kind 
in the British Pharmacopoeia, commences at a level (0*15 g.) which in the 
case of an adult would not damage the spirochsete. At the same time it 
should also be borne in mind that in certain circumstances, as in ^dntinistra- 
tion of these remedies to cases of cardio-vascular syphilis, this lower dose 
may be too high. These remarks may serve to illustrate the difficulty of 
stating a dosage categorically but, as mentioned, sufficient guidance for 
treatment of individual cases will be found below. 
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Administration of arsphenamine preparations 

Intravenous route. — This is the most usual route. In the case of neo- 
arspheuamiue the dose is dissolved in 2 to 10 c.c. distilled water. Silver- 
arsphenamines are dissolved in not less than 8 c.c., and stabilarsan is already 
in solution and requires no further dilution. The solution is drawn into a 
syringe, which is armed with a fairly fine needle, any of it contaminating the 
outside of the needle is washed off under the hot water tap, and the point of 
the needle is inserted into a median basilic or other convenient vein, which 
should be distended as tightly as possible by fixing an elastic band round the 
upper arm and getting the patient to grasp a roller bandage. In making the 
vein-puncture the operator should look along the vein, and steady it with 
the index finger of the other hand laid on the skin below the site ; the eye 
of the needle should look away from the skin, and its shaft be almost parallel 
with it. A pull on the piston causes blood to flow back into the syringe when 
the needle is properly within the vein. The rubber band may then be released 
(I usually retain it, for reasons given later), and the piston is slowly pressed 
home. After it has been emptied, a little blood is aspirated into the syringe 
and again injected in order to clear the needle of any solution. 

Deep subcutaneous and intramuscular routes. — As already mentioned, 
arsphenamine remedies have a greater therapeutic effect when administered 
subcutaneously or intramuscularly, but most cause too much pain, and 
practically the only one which can be employed for the purpose is sulph- 
arsphenamine. The dose may be dissolved in distilled water, or in one of the 
glucose solvents containing local sedatives which are sold for the purpose. 
In either case as little as 1 c.c. may be used, but 3 or 4 c.c. of the glucose 
solvent seems to be more effective in preventing local reaction. The technique 
of intramuscular injection is described on p. 216. Deep subcutaneous 
injection causes less muscle reaction, and is usually preferable ; it is given 
as follows : In the upper and outer quadrant of the gluteal region the skin 
and fat are pulled away from the underlying fascia, by grasping them with 
the thumb and fingers of the left hand, and a 2-inch record needle is entered 
obliquely at the base of the pyramid thus produced. The needle is made to 
underrun the fat so that its point may scrape on the fascia overlying the 
gluteal muscles. The charged syringe is fitted to the needle and the injection 
given fairly slowly. The site is then massaged with a pad of lint. 

Toxic effect^s of arsphenamim remedies. — Local. — An intravenous injec- 
tion of any arsphenamine preparation may cause thrombosis of the injected 
vein ; this is not serious, but precludes the use of the vein for subsequent 
injections. Escape of any of the solution around the vein causes agonising 
pain, and swelling and infiltration of the tissues, which may go on to slough- 
ing. When it occurs nothing appears to mitigate it better than such local 
and general sedatives as are used in any local inflammation. 

General. — All these compounds tend to damage capillary endothelium. 
In patients who have died as a result of arsphenamine injections, there have 
been found blockage of cerebral capillaries with small haemolrhagea around ; 
hsBxnorrhagic nephritis ; haemorrhage into lung alveoli ; submucous petechise 
and ecchymoses in the stomach and bowel ; and, in a comparatively few cases, 
degeneration of liver cells amounting to a condition like that found in acute 
yellow atrophy. 
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Clinically, toxic effects are manifested by one or more of the symptoms 
enumerated below. The list is a comparatively long one, but most of the 
symptoms are so mild, infrequent, or preventable as not to preclude the 
routine use of these remedies. In roughly chronological order they are as 
follows : 

1. During or immediately after the injection. — (1) Vasomotor disturbances, 
also known as anaphylactoid symptoms or minor nitritoid crises ; (2) urticaria ; 
(3) s 3 mcope ; (4) pain in the gums and teeth. 

2. Follomng the injection usually in a few hours, and occurring generally 
on the same day. — (5) Rigor, rise of temperature, and headache ; (6) vomit- 
ing, diarrhoea, pain in the back and cramp in the legs ; (7) herpes (labialis 
or zoster). 

3. At various times from a day or two to a month or longer after a single 

injection or a course of injections. — (8) Albuminuria ; (9) stomatitis ; 

(10) chronic headache ; lassitude ; loss of appetite, weight and sleep ; 

(11) erythema and dermatitis ; (12) jaundice ; (13) severe cerebral symptoms ; 
(14) various blood dyscrasias ; (15) polyneuritis ; (16) increase of syphilitic 
signs and symptoms (Jarisch-Herxheimer reaction). 

The vasomotor symptoms simulate those of anaphylaxis. The face becomes 
flushed, and the tongue and lips may swell ; there may be respiratory distress, 
and the patient may become unconscious. Often a severe attack is followed 
by more or less generalised urticaria. As a rule the symptoms last for about 
half an hour, but in rare cases recovery is not complete for a number of 
hours. Some patients are peculiarly susceptible. In others the symptoms 
may be produced by imperfect preparation of the remedy for injection or 
too rapid administration, as they depend on the physical state of the solution 
on entering the circulation. For prevention, all these remedies should be 
injected slowly, and retention of the tourniquet during the injection, as 
recommended by Sicard, is very effective. The treatment usually employed 
is to inject 10 to 15 minims of solution of adrenaline hydrochloride (1 ni 1000) 
h 3 rpodermically. A feeling of faintnsss during the injection, or immediately 
after it, may be merely a precursor of vomiting, or due to fear. Occasionally, 
however, it may be very severe, fatal cases having been reported. Usually 
syncopal symptoms yield to ordinary restoratives ; in some very threatening 
cases immersion in a hot bath has been reported to have brought about rapid 
recovery. Pain in the gums and teeth is probably vasomotor. The peculiar 
taste in the mouth, of which some patients complain during the injection, 
is a very common symptom when concentrated solutions are given. 

Rigor, rise of temperature and headache are commonest after the first 
injection. The temperature is only rarely over 101° F. and is of no im- 
portance unless it increases after each successive injection. Diarrhoea and 
vomiting are not frequent unless there has been an error in technique, or 
the patient has been indiscreet in his dietary. Usually these symptoms 
have all disappeared by the next day. They are prevented to some 
extent by taking care that the patient has fasted for 2 hours before the 
injection. 

Albuminuria very rarely causes any anxiety. Stomatitis is not often 
attributed to arsphenamine remedies, but these undoubtedly seem to increase 
the tendency to this complication which is manifested by patients on mer- 
curial, or bismuth treatment. Chronic headache, lassitude, etc., are symptoms 
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of intolerance displayed by a few patients, and indicate the necessity of a 
rest from treatment. 

Various $hin affections may occur besides the urticaria and herpes mo- 
tioned above, and may be very serious. The mildest is some slight itching 
which quickly passes off. Another form is Milian’s erythema of the ninth day. 
It appears from the seventh to twelfth day after the commencement of the 
treatment and within ^ to 2 days of an injection. It is ushered in with a 
rapid rise of temperature, to 101° F. or higher, headache, backache, and some- 
times vomiting and diarrhoea. The temperature is intermittent for a few 
days, and ends with a generalised scarlatiniform, rubeoliform, or polymorphic 
eruption, which fades in a few days with very slight or no desquamation. 
In its prodromal fever and the subsidence of a generalised rash without 
desquamation in a few days Milian’s erythema differs generally from the 
more serious type described next. Although it is said that arsenical treat- 
ment can be resumed after subsidence of ninth-day erythema, it is well to 
be very cautious on this point. The most severe dermatosis is relatively 
uncommon. It starts as a punctiform erythema which quickly spreads over 
the body, is accompanied by most intense itching, and often then passes on 
to exfoliative dermatitis. The incidence of dermatitis depends largely on the 
intensity of the treatment. Generally speaking, a male adult of average build 
will tolerate 6 to 6 g. neoarsphenamine in doses of 0*45 to 0*75, or the equiva- 
lent of this in other arsphenamine remedies, spread out over a period of 57 days 
but if this period is shortened the percentage of dermatitis increases noticeably. 
A careful look-out for signs of skin irritation will often supply timely warning 
of the idiosyncrasy and, by preventing the administration of more arsenic, 
will save the patient from a severe attack. The treatment of exfoliative 
dermatitis following arsphenamine injections is often troublesome on account 
of the generalised exfoliation and the local pustulation and eczema. If the 
attack IS at all severe, the patient should be in bed and well protected. The 
injection of calcium thiosulphate, or sodium thiosulphate, which is now sold 
for the purpose in ampoules containing the remedy already in solution, has 
proved to be very useful in aborting the toxic effects of arsenic, bismuth and 
mercury. The dosage for general use is 0*6 to 0*9 g., injected intravenously 
very slowly every other day. The injection of calcium thiosulphate often 
causes a generalised tingling and flushing of the skin, which alarms the 
patient but passes off very quickly. On intervening days an intravenous 
injection of 25 c.c. of a 40 per cent, solution of dextrose is valuable. The 
administration of liver, on the same principles as in ansemia, has been found 
very beneflcial. The diet should be simple, containing large quantities of 
bland liquids, and should not include eggs and meat. Locally, calamine 
lotion and liniment are soothing, and an occasional bran bath is valuable, 
but careful precautions should be taken against chill, as these patients are 
very prone to pneumonia. 

Jaundice following injections of arsphenamine preparations appears to 
have become more common in recent years, and a voluminous literature on 
its fietiology has accumulated in all countries without any delinite consensus 
of opinion having been arrived at. In the very great majority of cases the 
type is mild, with clayey stools and highly coloured urine. Occasionally it 
is much more serious, with severe epigastric and hepatic pain, restlessness 
and delirium, followed by death. The changes found in these rare cases have 
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been extensive degeneration of liver cells with round-celled infiltration of 
the supporting connective tissue, multiple subaerous hsemorrhagea, and 
frequently haemorrhages into lung alveoli. Either type may occur during a 
course of injections or be delayed for many months arterwards. In this delay 
in onset, as in some other features, the fatal type of jaundice strongly re- 
sembles trinitrotoluene poisoning. The exact part played by arsphenamine 
in the production of jaundice is uncertain, but the weight of evidence seems 
at present to favour a connection between the amount administered as 
routine in a given time and the proportional incidence of jaundice, the more 
concentrated the course the higher being the percentage of jaundice. A 
feature of the fatal type of jaundice which has been noted in this and other 
countries is its tendency to occur in limited outbreaks which bear no apparent 
relation to changes in technique or brand of the remedy employed. This 
feature lends some support to the theory, held by some, that besides arsphena- 
miiie an extraneous agency (bacterial ixifection ?) plays a part in the causation. 
This view is supported by evidence furnished by Buge from the German 
Navy, in which it was found that the incidence of aalvarsan jaundioe. 
was closely parallel to that of ordinary catarrhal jaundice in the general 
population. 

For the prevention of jaundioe, apart from the value of care in dosage, 
clinical evidence suggests that the well-fed patient is far less likely to suffer 
from this complication than is the starved one. Recent work by Messinger 
and Hawkins shows that, contrary to the finding of Craven, the beat preven- 
tive is a protein diet and after this a carbohydrate. For treatment, besides 
reduotion of the diet to slops, administration of liver and daily intravenous 
injections of 25 to 50 or more c.c, of a 40 per cent, solution ol dextrose are 
useful. 

Severe cerebral symptoms^ with headache followed by mental confusion, 
epileptiform convulsions and coma, ending in death in a large proportion of 
cases, are now very rare, thanks to the moderate doses with which treatment 
is usually begun. One patient, whom I saw in the comatose condition, was 
restored within half an hour by phlebotomy to 20 ounces, the removal of 15 c.c. 
of cerebro-spinal fluid, and the injection of 1 c.c, of solution of adrenaline 
hydrochloride 1 in 1000. Other workers have since been equally successful 
by this means. The treatment should be applied at once, and the lumbar 
puncture should be repeated if the symptoms continue. 

Bhod dymasia ^, — Three main forms of blood dyscrasias have been 
described, all of them very rare. They have followed sulpharsphenamine 
treatment relatively much more often than treatment by other arsphenamine 
preparations. They are thrombocytopenia, granulocytopenia, and aplastic 
anssmia. When any occurs it is often associated with the dermatitis and 
stomatitis. Their symptoms and treatment are described elsewhere in this 
work, 

Polynewilis has been reported occasionally but must be extremely rare ; 

I have seen only one case, a very mild one. 

Jarisch-JSerf/iheirner reaction. — A temporary effect of these, as of other 
antisyphilitic remedies, may be to increase the intensity of the syphilitic 
process. This may be important when an artery supplying some vital organ 
IS already partly blocked ; then the increase in severity of the process may 
result in a complete blockage which may be disastrous, as when a coronary 
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artery becomes obstructed, or the patient develops hemiplegia, or dies of 
obstruction of the basilar artery. Such cases are very rare. 

NeuTo-recurreTicefi. — Though not strictly a direct effect of arsphenamine 
treatment, paralyses of various cranial nerves, especially the seventh and 
eighth, became more common shortly after its introduction. These pheno- 
mena have been proved to be syphilitic recurrences and due to the small 
amount of treatment given in the early days of “ 606.” Since then they have 
become comparatively rare, at any rate, when bismuth or mercury is given 
concurrently with the arsphenamine preparation in all early cases. 

Precautions recommended in treating patients with arsphenamine prepara- 
tions. — In the case of sufferers from hepatic and advanced Addison’s disease, 
bleeders, and those on the point of death from severe visceral disease of any 
kind, these remedies are contra-indicated. 

In visceral disease of a less severe type than is mentioned above, in 
alcoholism, and when the patient is prone to such skin affections as eczema 
and severe seborrhcea, it is advisable to begin with a dose of 0-15 to 0-3 g. 
of neoarsphenamine, and to increase the doses with caution ; often in such 
cases the injections of small doses may be given with advantage twice weekly. 
The same applies to patients suffering from syphilis of the brain, cord or 
viscera when there is reason to fear an exacerbation of the process. In diabetes 
mellitus it is necessary to be very cautious, as arsphenamine compounds 
increase the blood sugar, and the patient should be watched carefully by 
some one experienced in the administration of insulin. Every patient should 
be watched carefully through the course for signs of intolerance. This 
precaution may not absolutely prevent severe side-effects, but such as do 
develop will usually be much milder than when no notice is taken, for 
example, of an erythema, and the treatment is continued to the end of 
the course. 

In all cases where intravenous injections are employed it is advisable for 
the patient to fast for 2 hours beforehand. Other methods of prevention of 
this and other toxic effects of arsphenamine consist in scrupulous care over 
technique. 

Pentavalent arsenical remedies. — The principal remedies of this class 
used in the treatment of syphilis are (i) Sodium N-phenylglycineamide-p- 
arsonate (tryparsamide) ; (ii) 3-acetylamino-4-hydroxyphenyl-arsonic acid, 
or acetarsol (kharophen, orarsan, spirocid and stovarsol) ; (iii) the sodium 
salt of (ii) ; and (iv) the diethylamine compound of (ii) (acetylarsan). 

Of these, tryparsamide is the most important because of its value in 
syphilis of the central nervous system. It is a white powder easily soluble 
in water, and the dose for an adult is from 2 to 4 g. (usually 3 g.) dissolved 
freshly in distilled water and injected intravenously once a week. A course 
lasts 10 to 12 weeks, and the interval between any two courses can be a month 
or six weeks. The main risk is of amblyopia, and for this reason the patient’s 
eye-grounds should be passed by an ophthalmologist before treatment is 
started. If this is stopped on the first complaint of haziness of vision, per- 
manent restriction of vision is very rare. Acetarsol was introduced in 1922 
primarily as a prophylactic of S 3 rphilis for administration by mouth. Later 
it came into extensive use for the treatment of infants with congenital syphilis. 
Acetarsol-sodium and acetylarsan are given by injection ; their effects are 
mainly like those of acetarsol. Toxic effects are usually mild. Acetarsol 
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can cause gastro-intestinal disturbance if taken too near a meal. Sometimes 

a mild erythema occurs and very rarely a severe dermatitis. 

* 

Mercurial preparations. 

Mercury was formerly the sheet-anchor in the treatment of syphilis, but 
for routine work it has been largely superseded by bismuth, and it is now used 
mostly in cases where injections are undesirable, or impracticable, or by way 
of varying the attack on the disease. A great advantage of mercury, as of 
bismuth, is that it can be kept almost continuously in the circulation, so that 
the action is maintained after the arsphenamine has been excreted until it is 
safe to administer another such injection. To ensure the certain destruction 
of all the parasites, it seems to be necessary that an anti-syphilitic remedy 
should be present constantly in the body fluids for a long period. 

Methods of administration of mercurial preparations, — The oral method is 
much favoured, but is apt to cause gastro-intestinal disturbance, and is 
exposed to the risk of failure through the patient’s forgetfulness. I employ 
it only when the patient cannot take injections or inunctions and also when 
the patient cannot continue injections or remain under close observation. 
Favourite preparations are — (1) Hydrargyrum cum creta, grs. 1 to 2; (2) 
hydrargyri iodidum viride or flavum, gr. ^ to J ; (3) hydrargyri perchloridum, 
gr. ^ ; (4) hydrargyri tannas, gr. 1 to 3 ; (5) pil. hydrargyri, grs. 1 to 3 ; 
(6) liq. hydrargyri perchloridi, min. 30 to 60, often prescribed in a mixture with 
potassium iodide. The first five of these are usually given in pill form, often 
combined with a little opium, e,g, pulv. ipecacuanhse et opii grs. 1 to 2, or 
extractum opii gr. to counteract the irritant effect, but it is better to pre- 
scribe the sedative separately, and regulate its dosage as required. I prefer 
to start with the iodide. A good plan of administration is to give courses of 
6 weeks, gradually increasing the daily intake of mercury until slight signs 
of stomatitis appear, and then reducing the dose. After the first and second 
courses rests of a week are given, and at the end of the third the interval is 
one month, after which the series of three courses is repeated. The length 
of time over which this treatment is prolonged depends greatly on the 
amount and character of the previous treatment. 

Inunction. — This is a valuable method of administering mercury, but 
must be carried out by a skilled rubber, and has the inconvenience of soiling 
the skin and clothes. On successive days 5 to 10 g. of mercurial ointment 
(B.P.) are rubbed for twenty minutes into thighs, calves, arms, chest and 
back, a bath being taken on the sixth day and the cycle restarted on the 
seventh. The number of rubbings varies from 60 to 200 in a course, the 
length of a course depending on the patient’s tolerance, which is judged by 
the state of the gums, the weight and the general well-being. 

Intravenous injections are rapid in effect, but apt to cause toxic symptoms ; 
they have the further disadvantage that the effect is not sustained, and must 
be administered daily or every other day. The usual preparations employed 
are the cyanide and the perchloride, in doses of 1 c.c. of the 1 per cent, solution 
daily or on alternate days to a total of twenty or thirty. 

For intramuscular injections both soluble and insoluble preparations are 
employed. Among the soluble jpreparations are the biniodide (1 per cent, 
solution) in doses of 1 c.c., the bibromide, the benzoate and the perchloride. 
Their disadvantages are similar to those of intravenous injections. 
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The insoliAk preparationB most commonly employed are mercury in 
fine subdivision (inj. hydrargyri), calomel (inj. hydrarg. subchlor. and 
mercury salicylate. Suspensions of these remedies ready fcfr use can be 
purchased. The doses usually employed are : mercury, 1 to grs. ; calomel, 
I to I gr. ; salicylate, to 2 grs. Uaiomel causes more pain than the other 
two, but is far more active, ana is probably the best for this purpose if it can 
be tolerated. Mercury salicylate is probably the least active of the three. 
The advantages of the insoluble preparations are that, on account of the slow 
absorption, enough mercury can be given in one injection to last a week and 
that the effect is sustained. 

The technique of intramuscular injections is simple. The best site is 
the upper and outer quadrant of the gluteal region. A needle 1 J to 2 inches 
long is introduced, almost to its full length, perpendicularly to the skin 
surface^ The base is examined to see that no blood is oozing from it, the 
syringe is applied, the piston pulled upon to see that the needle point is still 
not within a vein, and the piston is then pressed home. The needle, having 
been withdrawn, the site is well massaged with a ball of cotton-wool. Before 
an insoluble preparation is drawn into the syringe, the suspension should 
have been well mixed, either by stirring with a glass rod or by energetic 
shaking of the bottle. 

Toxic effects of mefcwry.— These are stomatitis, nephritis, colitis, general 
malaise and dermatitis. 

Stomatitis can usually be prevented by care. The patient’s teeth should 
be set in order before starting the course, and he should brush his teeth night 
and morning ; the tooth brush should be kept in an antiseptic solution, such 
as chloramine T., 05 to 1 per cent., or in an atmosphere of formalin. Potas- 
sium chlorate is useful, and may be incorporated in the dentifrice. If the 
gums become sore, the mercury must be stopped and more energetic treatment 
applied to the mouth. Lozenges of potassium chlorate to suck, and swabbing 
with peroxide of hydrogen followed by the application of a 10 per cent, 
solution of neoarsphenamine usually suffice to restore the gums to a healthy 
condition. An astringent mouth-wash should be employed and injections 
given of calcium or sodium thiosulphate. (See p. 212.) 

Nephritis rarely results from the moderate doses of mercury now em- 
ployed, but the irritant effect of mercury on the kidneys should be 
remembered in cases where these organs are already diseased. 

Gclvbis is extremely uncommon as the result of the ordinary mercurial 
course of treatment. General malaise is apt to result from pushing mercury 
too freely, and it is always advisable to keep a close watch on the |jatient’s 
weight and general condition. Dermatitis as a result of mercurial treatment 
alone is very rare. 

Bismuth preparations. 

These were introduced by Sazerac and Levaditi in 1U21, and have now 
largely supplanted mercury wherever the iutramuscular, or deep subcutaneous, 
route of administration is practicable. Bismuth is tolerjCfced better than 
mercury, and in doses which can be administered with at least equal safety, 
a course of bisiputii injections goes farther towards eradicating the disease 
than does a corresponding course of mercurial injections. Some workers 
assert that iusinath is equal in effect to the arsphenamine preparations, but 
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the i^jority opiaion is that it should be used in conjnnotion with thase^ in 
substitution for mercury. The toxic effects of bismuth are somewhat siinSar 
to those of mercury. The first sign of saturation is a slaty-blue line at the 
margins of the gums, particularly at the incisor teeth. If tne remedy is con- 
tinue, the buccal mucous membrane may become stained, and aphthous 
stomatitis supervene ; if it is pushed still farther, gangrenous stomatitis may 
result. The early bismuth blue line may persist for many weeks after suspen- 
sion of the remedy. Albuminuria may result from overdosing, but disappears 
quickly if the remedy is suspended as soon as it is noted. Colitis is uncommon. 
Some may complain of depression and insomnia, which may easily be 
attributed to other causes than bismuth poisoning. 

Bismuth is at present administered almost exclusively by injection, but 
refjently a preparation for oral administration has been introduced by Hanzlik, 
Lehman and Richardson. It is sold under the name of sobisminol, and has 
been reported to give good results in doses of 6 capsules of 0*75 g. daily. So 
far it must be regarded as in the experimental stage and will not be dealt 
with further. 

Injection of bismuth compounds is now almost invariably by the intra- 
muscular or the deep subcutaneous route, and the number of preparations is 
legion. They are best classified on the basis of rapidity of absorption as 
follows : (a) watery solutions ; (6) solutions in oil (lipo-soluble preparations) ; 
(c) suspensions of insoluble compounds in a watery medium ; and (d) suspen- 
sions of insoluble compounds in an oily medium. The comparative rates at 
which these different classes of bismuth preparations are absorbed are in the 
above order. 

Watery solniions are not greatly employed now, because they are more 
rapidly absorbed than is usually convenient ; on account of rapid absorption, 
their toxic effects may approach those of preparations given intravenously, 
a route which is practically never used. Examples of water-soluble compounds 
are : potassium sodium bismuth tartrate, containing 35 to 40 per cent. Bi. ; 
bismuth sodium tartrate, containing 73*8 per cent. Bi. ; bismuth thiogly- 
collate, sold as thiobismol, a solution which contains 0*075 g. Bi. per c.c. ; 
and sodium bismuth citrate, containing 65*8 per cent. Bi. Because of the 
rapidity of their absorption, an effective concentration of bismuth in the 
tissues can be maintained with watery solutions of bismuth only by injecting 
them two or three times a week. 

Oily solutions contain organic, lipo-soluble compounds dissolved in oil. 
In absorbability they are stated to be a useful medium between watery 
solutions on the one band and insoluble suspensions on the other. The 
following are examples of these preparations of which it is unnecessary to 
state the chemical formulas (the bismuth content per c.c. is stated in brackets 
after each) : bivatol (0*035 g.) ; cardyl and neocardyl (0*05 g.) ; neo-olesal 
(0’03 g.) ; and stabismol (0*1 g.). Their rate of absorption makes it advisable 
to give the weekly dose (see below) in two injections at a 3- to 4-day interval. 

Insoluble suspensions are the most commonly employed preparations of 
bismuth for anti-syphilitio treatment, and this class contains the only three 
recognised by the British Pharmacopoeia, namely, inj. bismuthi, inj. 
bismuthi oxychloridi and inj. bismuthi salicylatis. A number of insoluble 
salts of bismuth are used, and they are sold under a large number of names, 
of which the following are examples arranged according to their chemieai 
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constmction. (a) Precipitated bismuth. Preparations: inj. bismuthi, B.P. 
(bismuth in a dextrose solution with cresol), and bisglucol; both contain 
02 g. Bi. per c.c. ; and bicreol (0*15 g. Bi. per c.c.) ; (b) Bismuth oxychloride. 
Preparations : inj, bismuthi oxychloridi, B.P. and bisoxyl, both of them 
watery suspensions containing 0*08 g. Bi. per c.c. ; chlorostab, a watery 
suspension, two preparations with, respectively, 0*16 g. and 0*20 g. Bi. per 
c.c.; (c) Bismuth salicylate. Preparations: inj. bismuthi salicylatis, B.P., 
a 10 per cent, suspension of the compound in olive oil with camphor and 
phenol.; bisantol ; bismosan ; bismogenol, all oily suspensions ; all this 
class contain about 0*06 g. Bi. per c.c. ; (d) Bismuth hydroxide. Prepara- 
tions : casbis, muthanol, and spirillan, oily suspensions containing about 
0-08 g. Bi. per c.c. ; (e) lodo-bismuthate of quinine. Preparations : f)iquinyl ; 
bismosalvan ; quinby ; quinostab ; rubyl ; vijochin, all oily suspensions 
containing about 0*02 g. Bi. per c.c. 

Choice of bismuth preparations, — In syphilis with active external mani- 
festations and when there is no contra-indication in the nervous system, the 
heart, and great vessels or other internal organs, we aim at complete eradica- 
tion of S. pallida by attacking it over a long period with two types of remedy, 
namely, arsphenamine and heavy metal, the latter being either mercury or 
bismuth, of which bismuth is now almost always preferred. In this combina- 
tion the arsphenamine compound rapidly stops the activity of S. pallida, 
and each injection of it deals a heavy blow at all accessible spirochjetes, but 
the attack is not maintained ; the dose of the arsphenamine preparation is 
quickly excreted, and for a considerable portion of the interval between any 
two injections, and still more between any two courses of injections, the 
arsenical remedy is not in action. In these circumstances it is conceivable 
that spirochsBtes not hitherto destroyed by the arsphenamine remedy, perhaps 
because of their entrenchment behind barriers of fibrous tissue, would have 
an opportunity of recovering unless the attack was carried on by another 
agent. This is the role of the heavy metal, an effective concentration of which 
can be maintained in the tissues for long periods. It will be understood from 
the above that, if an arsphenamine preparation is being employed in the 
treatment of the types of syphilis mentioned, one does not look to the bismuth 
for speed, but for persistence of action, and a preparation is needed which is 
absorbed slowly but steadily throughout the intervals between injections ; 
this requirement is met by the use of a suitable insoluble compound. In the 
(ihoice of such a compound, I am influenced by clinical experience and by 
reports of researcjh on absorbability of different preparations, especially those 
of Lomholt, and prefer a compound such as the oxychloride suspended in a 
watery medium to either of the other two B.P. preparations. In some cases I 
have been convinced that the precipitated bismuth I have injected has not 
been absorbed at all satisfactorily, and excretion experiments which show that 
a higher percentage of a small dose than of a large one are absorbed in a given 
time argue against the employment of such a concentration of bismuth in 
the suspension as that in the injectio bismuthi, B.P. Between the salicylate 
or any of the other insoluble salts and the oxychloride there may possibly be 
little to choose, but Lomholt’s experiments on absorption certainly showed 
ttot, other thmgs being equal, a more rapid absorption would follow injection 
of a watery s^peMion than that of an oily one, such as injectio bismuthi 
saJicylatis, B.P. On the other hand, the oxychloride is pure and stable 
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Arid in i^atety dtispension, provided it is not too finely powdered (particles of 
3 to 5 dimensions are suitable), it is absorbed at a satisfactory rate without 
causing undue discomfort. This work confirms the favourable impression 
I have formed of the 03cychloride in watery suspension in an expenence of 
more than fifteen years. 

A quicker absorption of an insoluble compound is secured by giving the 
weekly dose in two mjections at an interval of 3 to 4 days, or by dividing the 
dose between two sites injected at one sitting. In some cases it may not be 
possible to employ an arsphenamine preparation at all, or only in less than 
efficient dosage, and one has to depend more on the bismuth to stop the 
spirochsBtal activity quickly. In such a case one may give one of the oil- 
soluble preparations twice a week or proceed on the lines recently recom- 
mended by Sollmann and colleagues in tJ.S.A. In this a soluble preparation is 
administered two or three times weekly concurrently with an insoluble 
one once weekly for 5 or 6 weeks, and then the insoluble preparation is 
continued in weekly injections for 5 more weeks to complete the course. 

It will be judged from the above that usually an insoluble compound is 
injected about once a week, and a soluble one, two or three times. One 
insoluble compound, however, the iodo-bismuthate of quinine, which is not 
greatly used in early syphilis, but is valuable in cardio-vascular and neuro- 
syphilis, contains such a low percentage (20) of bismuth that the dose is con- 
tained in a large volume ; consequently when employing this compound it is 
customary to give the weekly amount of bismuth in two injections. This 
compound is absorbed rather more quickly than most others in the insoluble 
class. In certain cases one may have reason to fear that the patient might 
become seriously intolerant, and it may not be desirable that the remedy 
should continue to be absorbed for long after suspension of the treat- 
ment. It would then be advisable to proceed cautiously with an oil-soluble 
preparation. 

In average cases of primary and secondary syphilis I give bismuth con- 
currently with arsphenamine preparations, believing that when the latter 
are used alone at the commencement and in such doses as effectually to stop 
the interaction between parasite and skin, there is a much greater likelihood 
of the parasite getting a footing in the central nervous system. In this matter 
of concurrent arsphenamine with bismuth and of alternating arsphenamine 
courses with bismuth ones, there is a difference of opinion amongst syphilolo- 
gists, probably the majority in Great Britain believing in the concurrent plan. 
My own views are based largely on the facts that in the early days of arsphena- 
raine treatment, when great reliance was placed on the administration of 
“ 606 ” in full or nearly full doses without the concurrent administration of 
mercury, syphilitic neuro-recurrences were common, and that in more recent 
years in certain clinics where the first course of treatment consists entirely of 
arsphenamine or neoarsphenamine in such doses as we know rapidly bring 
about the disappearance of S. pallida from the secretion of superficial 
lesions, the incidence of such neuro-recurrences has also been high. Certain 
clinics in which the alternating plan is followed have not had this experience, 
and the explanation of the diff^erence may lie in the dose of the arsphenamine 
preparation. If the dose of arsphenamine used alone in a first course given 
to an early case of syphilis is not so high as that mentioned above, it may be 
that the interaction between skin and parasite continues, and so evokes an 
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immunity response which prevents the spirocheete from stimulating a big 
enough reaction in the meninges to cause symptoms. 

Iodine preparations. 

These promote the resolution of syphilitic processes and are most useful 
in the later stages. The tissue reaction is qualitatively the same in all stages, 
however, and there are grounds for supposing that the syphilitic infiltral^ 
tends to bury the parasites, making them inaccessible to anti-syphilitic 
remedies, so that there is a use for iodine preparations in all stages. The 
favourite preparation is potassium iodide, in doses of 15 to 30 grains thrice 
daily. It may cause gastro-intestinal disturbance, even when given very 
dilute in water, and is then better tolerated if made up in a cent, per cent, 
solution and the dose dropped into milk. The depressing effect of potassium 
iodide is overcome by giving it with nux vomica. Many proprietary prepara- 
tions are advertised as superior to potassium iodide, but they should be 
reserved for cases where the older preparation cannot be tolerated. Sodium 
iodide is probably the best preparation for intravenous injection. In this 
case, after testing the patient’s tolerance by giving some potassium iodide 
by mouth, a dose of 160 grains of sodium iodide dissolved in 100 c.c. or more 
of sterile distilled water is given intravenously every 24 to 48 hours up to a 
total of 20 to 30 injections per course. 

General management of syphilis. 

The main principles to be observed in the treatment of syphilis arc— 
(1) to begin as early as possible, before the micro-organism has become 
buried in the sclerosed primary sore or entrenched in comparatively inacces- 
sible regions, such as the central nervous system ; (2) to continue as long as 
experience shows that there is a possibility of the patient relapsing if treat- 
ment ceases ; (3) to exploit the patient’s iiatural resistance, by maintaining 
his general health in the highest possible condition. 

Since the decision as to cure has to be postponed for some years after 
suspension of treatment, and relapse cases are particularly difficult to cure, 
it is better to treat all cases as if they were of the resistant t 3 rpe. It is a great 
mistake to stop treatment as soon as the serum reactions become negative, 
or to continue then with only a feeble form of treatment, such as mercury 
by mouth. 

With regard to the programme of treatment to be followed in an ordinary 
case of early syphilis in a man of average weight mthout clinical signs of disease 
of the central nervous system or of any viscus, two alternative plans have 
been recommended by the Committee of Experts on Syphilis convened by 
the League of Nations Health Organisation ; the plans were based on an 
analysis of over 13,000 records of early cases of syphilis treated in five 
countries. By early syphilis the Committee meant primary and secondary 
syphilis such as constitute the vast majority of syphilis cases seen within the 
first few years of infection, but, with the reservations as t:) disease of the 
central nervous system or of any viscus mentioned above, the recommenda- 
tions are applicable to most cases within the first three or four years of in- 
fection. One plan is described as “ intermittent treatment,” because in it the 
arspheuamine and the bismuth preparation are for the most part given con- 
currently, and intervals of three to five weeks are allowed between courses of 
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injections. AotiiaUj its effect is continuous because the insoluble bismuth 
administered during each course continues to be absorbed during the interval. 
The second plan is termed alternating continuous,” since for the most part 
series of arsphenamine injections alternate with series of bismuth, and no 
interval longer than a week is allowed between injections. In framing both 
plans the principles laid down by the Committee were : 

‘‘ (a) To employ a comparatively heavy individual dosage of the arseno- 
benzene and of the bismuth or mercurial compounds, the doses 
being administered in comparatively rapid succession, especially 
at the commencement ; 

“ (b) To maintain a persistent attack on the disease, avoiding intervals 
of such lengths as to afford the parasite an opportunity of 
recovering ; 

‘‘ (c) To administer approximately as much treatment to primary as to 
secondary cases.” 

Thespian of “ intermittent treatment ” prescribes a series of courses as 
follows, with intervals of three to five weeti between any two courses. In 
the first seven weeks 8 injections of 0*6 to 0*75 g. neoarsphenamine (or other 
arsphenamine preparation in equivalent doses) concurrently with the same 
number of doses of an insoluble compound of bismuth, each containing 0*20 
to 0*24 g. metallic bismuth {e.g. 0*25 to 0*30 bismuth oxychloride), or else 
twice the number of injections of a liposoluble, compound of bismuth, each 
containing 0*10 g. metallic bismuth ; in the next two weeks only bismuth is 
given. 

The blood is tested at the end of each course. The minimum number of 
courses for any case which remains or becomes serologically negative during 
or by the end of the first course is four. For cases that are not negative by 
the end of the first course the minimum is three beyond that course which 
ends with negative reactions. For non-pregnant females the treatment should 
be on similar lines, with the individual dose of neoarsphenamine reduced by 
0*15 g. 

In the recommended plan of “ alternating continuous ” treatment for an 
adult man, after three doses of “ 606 ” or alternative arsphenamine prepara- 
tion totalling 0*1 g. per 25 lb. weight in the first we^k, 0*4 g. ‘‘ 606 ” is given in 
each of the 3rd to 7th, 12th to 17th, 24th to 29th, 38th to 43rd, and 54th 
to 59th weeks, 29 injections in all ; and a bismuth compound containing 
0*2 g. Bi. is injected weekly in the 8th to 11th, 18th to 23rd, 30th to 37th, 
44th to 53rd, and 60th to 69th weeks, 38 injections in all. Potassium iodide 
is given during the administration of the bismuth. It is recommended in 
this plan that the blood be tested on the Ist day and in the 7th, 12th, 13th, 
17th, 38th, 43rd, 54th, and 59tJi weeks; and the spinal fluid in the 18th to 
23rd weeks. 

J. E. Moore, who is otherwise an advocate of the alternating system, gives 
4 doses of Bi. (0*2 g.) concurrently with the first four of arsphenamine, then 
continues at weekly intervals with 4 doses of the latter, followed in turn by 
4 Bi., 6As., 6 Bi., 6 As., 8 Bi., 6 As., 10 Bi., 6 As., and 10 Bi. 

For reasons already given, my strong preference is for the plan of inter- 
mittent treatment. For men of average weight a dose of 0*6 g. neoarsphena- 
mine seems to be sufficient, and for pregnant women 0*45 g. 
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Before suraending treatment the cerebro-spinal fluid should be negative. 
After suspeuiung treatment the patient should be put under observation, 
being examined clinically once a month, and by blood test every 3 months for 
a year. At the end of the year the cerebro-spinal fluid is examined. During 
the second year the blood tests are at intervals of 6 months, the examination 
of cerebro-spinal fluid being repeated at the end. As a rule it is not advisable 
to allow a patient to marry until after 5 years from infection and after 
remaining free from all signs, clinical and serological, for at least 2 years 
following suspension of all treatment. 

In all cases of primary sore it is very important to apply local treatment 
to destroy the organisms in situ ; otherwise they may escape the remedies 
circulating in the blood. If the sore is indurated and the induration does not 
disappear quickly under general treatment, it should be removed by circum- 
cision, destroyed with the cautery, rubbed with mercurial ointment or 
injected with a solution of neoarsphenamine (say, 0*15 g. in 0*5 c.c. water). 

In later syphilis, i.e. after the third or fourth year, the line of treatment 
depends very much on the involvement of viscera and/or nervous* system, 
the treatment of which is discussed elsewhere in this work. It is very important 
in these later cases to examine carefully the cardio-vascular and nervous 
systems. If the cerebro-spinal fluid is positive, there is little hope of restoring 
it to normal by ordinary anti-syphilitic treatment. In such cases tryparsa- 
inide is probably the best remedy to employ at first. It is given intravenously 
in weekly doses, commencing with 2 g. for an adult and increasing at once to 
3 g., dissolved in 10 c.c. distilled water, in courses of about 10 injections, 
with intervals of about 6 weeks between courses. The concurrent use of 
bismuth seems to be advantageous in these cases. Assuming that, as is usual, 
no sign of optic nerve disturbance appears, patients commonly tolerate very 
large total amounts of tryparsamide — as much as 10 or more courses. The 
cerebro-spinal fluid should be examined periodically, and the tryparsamide 
treatment is continued in regular courses, with intervals, so long as improve- 
ment is steady. If no improvement in the state of the fluid is apparent by 
about the end of the third course, one considers the institution of pyreto- 
tberapy, of which probably the most effective form (apart from the use of 
physical apparatus fo^ production of fever) is malarial inoculation, and 
usually about ten paroxysms of fever are allowed before interference by 
means of quinine or some similar remedy. 

Both malaria and the use of physical apparatus may be impracticable, 
as the patient usually feels well and also may be a busy man unable to spare 
the time for, or perhaps explain to his family the necessity of, entering a 
nursing home or hospital for a course of malarial paroxysms, or of fever 
produced by physical agents. For this reason it is usually more practicable 
to try at first a course of fever induced by simpler means, such as the intra- 
venous injection of a vaccine. The most popular for this purpose seems to be 
antityphoid vaccine, of which the dose may begin at 200 millions and be 
increased with successive injections, given every other day by about 80 per 
cent. The aim is to provoke a rise of temperature to about 104" F., which is 
reached a few hours after the injection. The vaccine of the Ducrey bacillus, 
sold as dmelcos, is perhaps more convenient and less toxic than antityphoid ; 
the first dose is usually 1 c.c., and the dose is increased with successive injec- 
tions to 5 c.c. or more. The disadvantage of vaccine injections given in this 
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wa 7 is that the patient quickly becomes tolerant, and even large increases of 
the dosage produce very disappointiii^ results in respect of temperature rise, 
so that there is much to be said for the method of Nelson whenever it is 
practicable. In this the patient receives two doses each day, each smaller 
than would be necessary by the single-dose method, the second being given 
2 or 3 hours after the first, when the fever produced by this is at its height ; 
the effect is to flick up the temperature to a much higher level. The scheme 
shown in Nelson’s paper used T.A.B. vaccine. After preliminary single 
doses of 70 and 140 millions on the first and second days, resulting respec- 
tively in temperatures of 103*6® F. and 103® F., on each of the next 11 days 
two doses were given. The first of these ranged from 25 to 75 millions, and 
the second was sometimes the same as the first, and sometimes as much as 
80 per cent, higher. If the second dose does not produce a sufiicient rise, a 
third given before defervescence may do so. Many workers have now reported 
well on this method. Another method is to inject intramuscularly a solution 
of sulphur in oil, such as sulfosin, beginning with 1 c.c., and increasing to 
10 C.C., ^.ccording to the temperature provoked. After the fever treatment 
it is best to continue with the tryparsamide and bismuth, or with some form 
of ordinary anti-syphilitic treatment. 

For cases of tertiary syphilis affecting the external and su]>porting struc- 
tures and for latent ones, when the cerebro-spinal fluid is negative, the first 
course can usefully be on the same lines as shown above for early cases, while 
in later ones it may be preferable to rely more on bismuth, giving this entirely, 
or interspersing a few doses of an arsphenamine preparation. It is well also 
to administer considerably more iodine to later cases. In these later cases it 
is often very difficult or even impossible to convert the serum reactions to 
negative, and many syphilologists will not treat them beyond the stage when 
they show no clinical signs, maintaining that it is hopeless to convert the 
reactions, that the treatment only gets on the patient’s nerves, and so forth. 
I am sure that this view is mistaken. Patients with latent syphilis who have 
not complained of any particular feeling of ill-health commonly remark after 
the first or second course of treatment that they now feel better than they 
have done for years ; it is as if an insidious depressor of health had been 
removed. Moreover, it is not true that treatment of these cases has no effect 
on the serum reactions. If a serum test is employed which measures the 
strength of reaction in units, the effect of treatment is obvious. Thus, in a 
case tested by the Sigma method before treatment the reaction may be, say, 
36 units ; at the end of the first course in such a case it is often 18 or 20 
units ; at the end of the second course, 8 or 10 ; and so it gradually becomes 
reduced to 2 or 3, a number which is still regarded as positive, and at this it 
is apt to remain, but at this stage a change to mercury by mouth for some 
months often reduces the strength of the reactions quite remarkably. I usually 
treat steadily until the figure indicating the strength of serum reaction has 
not been reduced for two or three courses, and then advise continuation treat- 
ment at the rate of about three courses in 2 years. 

Pregnant women are treated on much the same lines as early cases, the 
dose of the neoarsphenamine or the sulpharsphenamine preparation not 
exceeding 0*6 g. The point of greatest importance in these cases is to prevent 
the spiiochsete reaching the circulation of the foetus, and this can generally 
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be done by starting treatment in the first half of pregnancy, the earlier the 
better, and continuing it almost to the end. On account of the susceptibility 
of the kidneys, it may be advisable to withhold mercury or bismuth for the 
first few injections until it is seen how the injections are tolerated. 

Syphilitic infants . — The following rules may help in deciding whether or 
not the infant should be treated, and the lines of treatment in the event of 
this being necessary : 

As already mentioned, it is unsafe to rely on a positive serum reaction for 
a decision to treat, or on a negative one for a decision to withhold treatment. 

(1) 5. pallida can usually be prevented from entering the foetus by com- 
mencing the treatment of the mother in the first half of pregnancy. 

(2) The older the infection of the mother, and the earlier she is treated 
in her pregnancy, the greater the justification for a “ wait and see ” jiolicy 
in regard to treatment of the offspring after birth. 

(3) If the mother’s syphilis has been treated indifferently and is of less 
than five years’ duration, and if her treatment in this pregnancy was started 
later than the 4th month, it is safest to treat the offspring. 

(4) Either the infant is infected or it is not infected. Precautionary 
treatment, so called, is given on the assumption that it may be infected and 
should be as complete as if infection had been proved completely. 

(5) Curative Treatment. — (a) If it is decided to give arsphenamine and 
bismuth, the scheme of treatment may be on the lines set out in the League 
of Nations Schedule, giving intramuscularly, 0*02 g. sulpharsphcnamine and 
0*004 g. bismuth metal per kg, infant (say 0*08 g. sulpharsphenamine and 
0*20 c.c. of a 10 per cent, suspension of the oxychloride, or 0*8 c.c. of a similar 
suspension of the iodo-bismuthate of quinine for an infant weighing 9 lb.). 

(6) In place of sulpharspbenamine it may be more convenient to give acetarsol 
(p. 214), by mouth. In this case the following, in conjunction with 
heavy metal, would probably suit most cases. The dose of the drug is given 
in water half an hour before the first feed. Probably the best scheme of 
dosage is one based on the infant’s weight as follows : 

1st week, 0-005 g. per kg. per diem. 

2nd „ 0*010 „ „ 

3rd „ 0-015 „ . „ 

4th to 10th week, 0-02 g. per kg. per diem, 

4 weeks’ rest. 

The course of acetarsol and bismuth should be repeated three times after the 
blood has become negative, (c) Instead of bismuth treatment shown in 
(a) and (5), inunctions with mercury ointment (J5 to 60 grains of the B.P. 
preparation, according to age) can be given daily throughout each course 
except in the fifth week, or yellow mercurous iodide J grain dropped into the 
milk three times a day. 

In older children and adults with congenital syphilis the treatment is on 
similar lines to those employed in corresponding stages of acquired syphilis, 
but there is here probably more reason to supplement the inj fiction treatment 
by pyrogenetic measures. 

Needless to say, the hygienic conditions of the patient must be such as are 
likely to raise his general resistance to infection. 


L. W. Harrison. 
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YAWS 

Synonyms. — Framboesia ; Frainbcesia tropica ; Pian ; also many 
vernacular names such as Parangi (Ceylon), Bubas (Brazil), Coco (Fiji), etc. 

Definition. — A contagious, inoculable, tropical disease caus^ by 
Treponema pertenue. The primary lesion is of non-venereal origin and is 
followed by the secondary stage consisting of an eruption of typically granulo- 
matous papules. The tertiary stage, occurring a few or many years later, is 
characterised by destructive lesions. 

iEtiology.-— Yaws is essentially a disease of indigenous populations of 
tropical countries. Europeans are rarely affected. Jt is prevalent in the 
West and East Indies, Ceylon, the Philippines, Oceania and New Guinea, 
and parts of tropical Africa and South America. It is only present in a few 
isolated communities in India. Infection usually occurs in childhood, although 
a few adults escaping infection then may contract it later, often from their 
own infected children. The disease is not transmitted congenitally, and 
infection is generally regarded as occurring only once in a lifetime. Both 
sexes are attacked. The cause is the T, pertenue (Castellani, 1905), which 
is morphologically indistinguishable from the spirochaete of syphilis ; on 
animal inoculation, however, constantly different reactions have been 
observed by a number of observers. Animals infected with either of these 
organisms become resistant to inoculation with the same spirochsete earlier 
than to that with the other. This is probably true also in the case of man. 
The similarity of yaws and syphilis is greatest in the tertiary stage. Although 
some authors regard these diseases as identical, the present state of knowledge 
does not warrant this. Bejel, the non-venereal syphilis of the Bedouin 
Arabs, has certain epidemiological and clinical similarities to jraws. T, per- 
tenue enters the skin through minor abrasions, cuts or previously existing 
ulcers, most commonly on the limbs and especially the legs, dt is possible 
that some insects may transport the Treponemata and thus spread infection. 

Pathology. — The primary and secondary lesions are characterised by 
interpapillary down-growths of epidermis into the corium. There is also 
oedema and infiltration with polymorphonuclear leucocytoais and plasma 
(jells both in the proliferated epidermis and in the corium. Spirocheetes are 
more numerous where the cellular infiltration of the epidermis is most pro- 
nounced, but they are also present in the adjacent corium. The tertiary 
lesions are characterised by necrosis and ulceration with granulation tissue 
and dense fibrous tissue. Giant cells are frequently present, but spirochsetes 
are not numerous. Peri- vascular cellular infiltration and vascular endothelial 
proliferation are usually said not to occur in yaws lesions, but recent work 
indicates that there are no generally reliable histological criteria for the 
differentiation of yaws and syphilitic skin lesions. 

Symptoms. — The incubation period in man is 4 weeks or longer (in 
monkeys 3 weeks), and may be accompanied by mild general symptoms. 

The primary lesion, which is not always demonstrable, resembles the 
typical secondary lesions but is often larger. It is usually single and extra- 
genital, and may heal before the secondary eruption appears or outlast it. 
The adjacent lymphatic glands may be enlarged. 

The secondary stage, which may appear within 3 weeks of the primary 
8 
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lesion, may be heralded by irregular intermittent fever, headache, bone and 
joint pains, often worse at night, and a characteristic more or less generalised 
papular eruption. This commences as small, yellowish papules, which increase 
in size or coalesce to form larger lesions. The stratum corneum is shed, expos- 
ing a granular surface of minute pinkish elevations, separated by a whitish 
groundwork. Serum containing treponemata exudes and dries, forming a 
yellowish crust, which later may become discoloured and polished, especially 
in the case of less active lesions. Pus is not usually present. Healing occurs 
sooner or later, often leaving but little scarring, although hyperpigmentation, 
which later disappears, may be seen. The lesions may itch, and, although 
not very painful, are sensitive to minor irritation, such as flies. The distribu- 
tion is general, but the trunk is often relatively spared. The body orifices and 
the soft skin of flexures are particularly involved. Successive crops may 
appear for from 2 or 3 years. Other types of skin lesion, pathologically 
related to those just described, are often seen, but usually typical secondary 
lesions are also present. A fine desquamation is sometimes present, and 
general enlargement of the lymphatic glands is often found. The eruption 
of a yaw on the sole, clavos or crab yaws, is particularly painful, and may 
occur many years after the earlier lesions have healed. Yaws papules may 
also occur on the buccal mucous membrane. Bone lesions are frequent during 
this stage, and are characterised by swellings. Periosteal deposits and 
rarefied foci in these deposits and in the cortex are seen radiographically. 
Sabre-tibia may develop, but destructive bone lesions do not occur. Multiple 
dactylitis is frequent. Ganglia and synovitis with free fluid are seen. Goundou 
belongs to this stage. All secondary lesions heal spontaneously, although bony 
deformities remain. The general health is not usually seriously affected. 

The tertiary stage may be reached within a year of the healing of secondary 
lesions, or after a quiescent period of many years. Lesions at this stage are 
characterised by tissue destruction and ulceration. In the skin superficial 
ulceration or, deep gummatous-like processes may occur, which on healing 
leave hyperpigmented atrophic scars and occasionally contractures. In the 
bones, swellings with ulceration associated with bony necrosis (“ gummata ”), 
spontaneous fractures, deformities of the digits, periostitis, nodes, synovitis 
and arthritis are seen. Destructive processes in the mouth and nose may 
lead to palatal perforation and to gangosa. Epidermal thickening, erosions, 
fissures and coarse desquammation occur on the palms and soles, some of 
which may return to normal, but others result in atrophic changes, pigmenta- 
tion and contractures of the fingers. Juxta-articular nodes, chronic bursitis 
and patchy depigmentation of the skin are also met with. 

Complications and Sequels. — In severe tertiary cases with many 
lesions, cachexia may result. One or more intercuixent diseases may be 
present. In Fiji and Haiti aneurysm and lesions of the central nervous 
system have been attributed to yaws, but the evidence is not convincing. 

Diagnosis. — In localities in which yaws is prevalent there is usually no 
difficulty in diagnosing the early lesions, but congenital anc^ acijuired syphilis, 
bejel and bromide rashes may occasionally call for consideration. Trepone- 
mata can usually be found in serum from early lesions. The differentiation of 
tertiary lesions from syphilis may be impossible on clinical or pathological 
evidence, and a history of yaws in the past may be the only guide. Cutaneous 
leishmaniasis, blastomycosis, leprosy and tuberculosis may lead to confusion. 
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Tbe Wassermann and Kahn reactions are positive in yaws and syphilis after 
the first few weeks. The absence of mucous patches, visceral, vascular and 
central nervous system lesions in yaws and its ready response to modern 
arsenical and bismuth preparations may help to differentiate the two diseases. 

Prognosis. — All secondary lesions heal spontaneously in a few months 
or years, and probably some cases become spontaneously cured and develop 
a negative Wassermann reaction. Yaws is rarely fatal, most deaths being 
due to intercurrent disease. Modern therapy is very effective. In tertiary 
lesions more intensive treatment is required to produce healing and here, 
too, spontaneous cure probably occurs although less readily. 

Treatment. — Prophylactic. — The recognition of the infectiousness of 
yaws and ordinary cleanliness are adequate. Cuts, abrasions and ulcers 
should be covered. 

Curative. — Neoarsphenamine and allied drugs are as specific for yaws as 
they are for syphilis. A single injection may clear up secondary lesions and 
occasionally even change the Wassermann reaction to negative ; after four or 
more injections (0-6 g., adult) probably more than 40 per cent, of cases will 
be cured. Bismuth preparations are much cheaper, but although almost as 
effective are not so rapid in their action. Intramuscular injections of in- 
soluble bismuth are probably not completely absorbed after 6 months or 
more (Hackett), and stomatitis and albuminuria may occur. Sodium-potas- 
sium-bismuth-tartrate, bismuth oxide (0-2 g., adult), and other bismuth 
preparations in water or oil may be used ; at least six injections are given 
once or twice weekly. When feasible, combined treatment is the method of 
choice. In tertiary lesions potassium iodide is of value. Intercurrent diseases, 
if present, need treatment. 


Goundou 

Synonyms. — Anakhre ; Gros Nez ; Dog Nose. 

Definition. — Symmetrical bony tumours of the sides of the nose com- 
mencing during the secondary stage of yaws. 

/Etiology. — This condition is probably to be found wherever yaws is 
prevalent, but has been reported most often from tropical Africa, especially 
in the west. It is seen in children and adults. Some reduction in size of 
the lesions in early cases may occur spontaneously or after treatment. 

Pathology. — There is thickening of the periosteum with production of 
spongy tissue in which are fibrosis and perivascular plasma cell infiltration. 
The bony tissue is usually bounded by a thin layer of cortical bone. This 
hypertrophic osteitis involves the nasal process of the superior maxilla. In 
marked cases the tumour may encroach upon the nasal passages, orbit, or 
palate. 

Symptoms. — Osteocopic pain, headache, and a thin blood-stained pur- 
ulent nasal discharge may occur in the early stages, but later these subside. 
The paranasal swelling on one or both sides increases outwards, and may 
become large enough to obstruct vision. Facial deformity may be the only 
symptom, but nasal obstruction may result from extension to these passages. 
The over-lying skin is not implicated. Sometimes similar tumours elsewhere 
on the superior maxilla, or on the inferior maxilla, and other yaws bone 
lesions may also be present. 
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Diagnosis.— In yaws communitieB the paranaBal BwelUngs are character- 
istic, but in isolated oases diffeTentiations may be needed from syphilitic 
osteitis, leontiasis ossea, and possibly acromegaly. 

Prognosis* — Though it may be distressing, the disease rarely causes 
death. 

Treatoent.— Energetic anti-yaws therapy is indicated in early cases, 
and surgical removal of the bony tumour in advanced ones. 


Ganoosa 

Synonym. — Destructive Ulcerating Khino-pharyngitis. 

Definition. — An ulcerative process of tertiary yaws resulting in destruction 
of the palatal and nasal structures. 

Etiology. — This condition is probably to be found wherever yaws is 
endemic. Its presence in the Pacific Ocean Islands and the East Indies has 
been stressed. It may commence in older children and adults. 

Pathology. — The process begins with ulceration of the palate or in the 
nose, and is followed by destruction of soft tissues and bone. The histo- 
pathology is that of tertiary yaws. 

Symptoms. — Pain, purulent discharge and foul odour accompany the 
ulceration mentioned above. The amount of destruction produced varies 
from a small perforation of the soft or hard palate, or some falling in of the 
nose to complete destruction of the palate, nose, nasal contents, and adjacent 
tissue of the cheeks and orbit so that the roof of the nasal cavities, pharynx 
and tongue are exposed. Arrest of the process, either spontaneously or 
following therapy, may occur at any stage. The larynx is probably not 
affected. 

Diagnosis.— In yaws communities this is usually easy, but differentiation 
from American dermal leishmaniasis, syphilis and leprosy may be necessary. 

Prognosis. — The progress of the destruction and healing is usually slow 
and often progressive, and although the response to adequate treatment 
is good, tissue losses remain. Death may result from general exhaustion, 
sepsis, insufflation pneumonia, or other intercurrent disease. 

Treatment. — Energetic anti-yaws therapy is indicated, and intercurrent 
disease may need treatment. 


JuxTA- Articular Nodes 

Definitions. — Multiple, painless, fibrotic nodules occurring in the vicinity 
of joints and bony prominences in the later stages of yaws. 

Etiology. — This condition is probably found wherever yaws is pre- 
valent, and has been reported from most tropical countries. It is rare in 
childhood and is characteristically seen in elderly people often together with 
chronic pre-patellar bursal enlargement. Similar lesions are occasionally met 
with in late syphilis and in bejel. 

Pathology. — The nodules consist of hard, greyisli-white, avascular 
fibrous tissue, in which may be opaque yellow spots and occasional areas of 
necrosis.^ Foci of chronic inflammatory cells are found microscopically; 
endarteritis is said not to occur ))ut treponemata have been demonstrated in 
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them* The tumours have no capsules, and merge into the neighbouring con- 
nective tissue* 

Symptoms.-^The nodules appear as small round multiple tumours in the 
subcutaneous tissue about joints and bony prominences, especially the knee, 
elbow and over the femoral trochanter. Only a few are present at any one 
situation ; they are painless, firm and even cartilaginous in consistency, and 
only rarely break down and ulcerate. They are usually freely movable under 
the skin, but later some attachment to the skin at the most prominent point 
may occur. Their development is slow, and the nodules may resolve spon- 
taneously or remain stationary. Their usual size is 1 to 2 cm., but some may 
become much larger. 

Diagnosis. — Differentiation from syphilitic, rheumatic and onchocerca 
nodules may be necessary. Biopsy may be of assistance. In onchoceTOiasis 
the tumours are often softer, and embryos may be demonstrated in aspirated 
fluid ; on section they are loculated, and filariae and embryos are present. 

Prognosis. —The nodules may cause some discomfort at points of pres- 
sure, but do not endanger life. 

Treatment. — If necessary, troublesome nodules may be excised. In- 
tensive anti-yaws therapy may cause resolution in some and regression in 
others. 

G. Carmichael Low. 

N. Hamilton Fairley. 


LEPTOSPIBOSIS 

Since the causative organism, Leptospira icier ohcBrmrrhagicBy was first 
demonstrated in Japan by Inada and Ido in 1915, spirochaetosis icterhaemor- 
rhagica has been recognised in many different countries. The earliest observa- 
tions indicating that strains of leptospira other than the classical spirochsetosis 
icterohaemorrhagica strain might produce disease in man was made two 
years later in Japan when L. hehdomadis was shown by Ido, Ito and others 
to cause Japanese seven days^ fever or Nanukayami disease. Subsequently 
several strains differing in antigenic structure were discovered in the Dutch 
East Indies and Malaya. In Europe swamp fever was recognised as a lepto- 
spirosis caused by L, grippo^typhosus, and in 1932 L. canicolay which com- 
monly affects dogs, was shown to produce leptospirosis in man. More recently 
in Australia three new strains have been isolated. SchUffner has recently 
classified the leptospiras pathogenic to man on the basis of different antigenic 
structure as revealed by serological reactions and animal inoculations, the 
clinical picture, epidemiological considerations and geographical distribution. 
Nine different strains are recognised, and these are separated into two groups, 
i.e. those capable of producing jaundice and those which fail to do so, but it 
should be remembered that even in classical spirochaetosis icteroheemorrhagica 
only 50 per cent, of patients develop jaundice. The climcal picture in 
leptospirosis caused by any of these strains include conjunctival congestion, 
fever, prostration, severe headache and generalised muscular pains ; menin- 
geal symptoms and rashes may also develop. A neutrophil leucocytosis is 
characteristic. The outstanding difference is in prognosis, for while many 
cases of classical spirochajtosis icteroh®morrhagica die, patients infected with 
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other strains almost invariably recover. Early blood culture, inoculation of 
guinea-pigs with blood or urine, serum agglutination reactions and ^ other 
Biological tests are essential to establish the diagnosis of leptospirosis and 
determine the strain of leptospira implicated. 

I. Leptospirosis associated with Jaundice 

Four strains pathogenic to man are included in this group : 

(1) The classical Weil strain, L, icterohcBmorrhagicB, is cosmopolitan in 
distribution and lethal to guinea-pigs. The natural reservoir is Rattm 
decum^nmy and it is known that in many different countries rats of this 
species pass L. u^ohwmyrrhagicB in large numbers in the urine ; these 
organisms infect man through skin abrasions or via the nasal mucous mem- 
branes during submersion in contaminated water. Only rarely the disease 
is acquired from infected dogs and oats. 

(2) Akiyami A strain is similar to L, autumnalis of Japan and the Rach- 
mat strain of the Dutch East Indies. The natural host is Apodemus spedosus 
in Japan where it has an autumnal prevalence. 

(3) The Salinem strain, or L, pyrogenes, of the Dutch East Indies is pro- 
bably identical with the Zaiioni strain, which is one of the two leptospira; 
responsible for leptospirosis amongst the cane-cutters of Queensland, Aus- 
tralia, in the rainy season. It has been found in a local species of rat — R, cul- 
morum. The strain is lethal to guinea-pigs. 

(4) The Batavia strain is found only in Java where R. decunianm appears 
to be the reservoir host. It is less pathogenic for guinea-pigs than the other 
strains described above. 

II. Leptospirosis without Jaundice 

Five strains pathogenic to man are included in this group : 

(1) L. heboniadis causes seven days’ fever in Japan. It is primarily an 
infection of the field vole, Microtus monteheUi, and appears in the urine, 
which contaminates soil or food. It has recently been found in Sumatra in 
dogs and man. 

(2) L. grippo-typhosus gives rise to summer epidemics amongst field 
workers in Europe, but the reservoir host and mode of infection is unknown. 
The disease runs a benign course. It has also been isolated from patients 
with leptospirosis in the Andamans (Andaman B strain). 

(3) L. canicola produces an epizootic in dogs, from which man acquires 
the disease by contact. The rat is not a reservoir host. In Canicola-fever, 
though jaundice is absent, the meningitic symptoms often appear more severe 
than in classical Weil’s disease. In inoculated guinea-pigs its virulence is 
enhanced with passage. 

(4) The Pomona strain produces fever lasting 3 to 8 days, and has 
been isolated from agricultural workers in Queensland.. It occurs after 
rain. 

(5) The Ballico strain causes leptospirosis in Queensland on the cane 
plantations after rain. It produces a mild fever lasting a week. It is lethal 
to guinea-pigs and has been found in local rats. 


N. Hamilton Fairley. 
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SPIROCHiETOSIS ICTEROHJIMORRHAGICA 

Synonyms. — Spirocheetal Jaundice ; Weil's Disease. 

Definition. — ^An acute febrile disease with a world-wide distribution, 
caused by Leptospira icterohcemorrJhogicBf and generally occurring in people 
with an occupational relationship to rats. In its typical severe form it is 
characterised by fever, profound prostration, headache, generalised pains 
and acute muscular tenderness, conjunctival hypersemia, leucoc 3 rtosis, al- 
buminuria, jaundice, and a tendency to haemorrhage. Subclinical infections 
may occur, and jaundice is absent in about 50 per cent, of cases. 

Etiology. — In 1886, Weil first directed attention to this disease, which 
is now associated with his name. In Japan it was well known amongst 
miners and labourers in the rice fields, and in 1914 Inada and Ido infected 
guinea-pigs with blood from human cases and demonstrated L, icterohcemor- 
rhcLgicB in the tissues. Later, rats (Rattus decwmanus) were found to be the 
reservoir host ; the leptospiras, which were localised in the kidney, escaped 
in the urine and often contaminated water, fungal slime and soil. In man 
infection generally occurs in people who work in rat-infested places, and follow 
occupations in which minor injuries and abrasions of the skin are common ; 
this accounts for its incidence in sewer labourers, bargemen, canal and dock 
workers, fish and tripe cleaners, coal miners and farm labourers. In Great 
Britain the disease is recognised as an occupational one, for which compensa- 
tion may be claimed under the Workmen's Compensation Act. In trench 
warfare troops may become infected. The disease may also be acquired via 
the nasal passages from infected water when bathing or during immersion 
accidents, which mode of infection is particularly common in Holland. 

Pathology. — (1) Morbid Anatomy. — In fatal cases there is an acute 
hepatitis with jaundice, while parenchymatous degeneration of the tubular 
epithelium of the kidneys, perhaps associated with haemorrhages into 
Bowman’s capsules, is characteristic. Large and small haemorrhages are 
often scattered throughout the tissues and particularly afiect the stomach, 
intestinal mucosa, and the lungs. 

(2) Isolation op the Leptospira. — L. icterohcemorrluigicB may be 
isolated by blood culture on Fletcher's medium during the first week, or by 
injecting 5 c.c. of infected whole blood intraperitoneally into the guinea-pig 
up till the tenth day of the disease. In the cultures there is a time lag of 
3 to 5 days before leptospiras are found, and of 5 to 8 days before they appear 
in the viscera or blood of inoculated guinea-pigs. Where meningeal symptoms 
develop leptospiras may be found in the cerebrospinal fluid, and they are 
often demonstrable in the urine after the second week. 

(3) Serological Reactions. — The agglutination reaction, using formal- 
ised cultures as advised by Schiiffner, yields satisfactory results. Agglutinin 
appears in low titre about the fifth or sixth day, and rapidly increases during 
the second and third week of the disease ; maximal titres up to 1/4000 have 
been recorded. Agglutinins persist for many years after an attack, and 
multiple observations to determine an increase in titre may be necessary 
in cases in which the titre is low and residual agglutinin may have persisted 
from a previous infection. The adhesion test of Brown and Davis has also 
proved of definite value. 
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Symptoms and Course. — The incubation period varies from 6 to 12 days. 
In moderately severe cases presenting the classical clinical pi(;ture three 
stages are recognised : (1) a febrile stage, with sudden onset ; (2) an icteric 
stage, associated with renal features, and sometimes haemorrhage ; and (3) a 
convalescent stage, in which febrile relapses are common. 

(1) Febrile Stage. — T his generally lasts 6 to 8 days. As a rule the 
onset is sudden, with shivery feelings and definite rigor. Headache, nausea, 
vomiting, profound asthenia, backache, photophobia, and generalised 
muscular pains are characteristic. So severe may the muscular pain and 
tenderness be that the patient cries out with agony on the slightest movement. 
Conjunctival injection is common and herpes with hromorrhage into the 
vesicles not infrequent. The muscles of the limbs and the abdominal muscles 
are often exquisitely tender on palpation. There may be some enlargement 
of liver or spleen but often this is absent even in the icteric stage of the 
disease. A neutrophil leucocytosis is characteristic ; the total count varies 
between 10,000 to 20,000 leucocytes per c.mm., and the neutrophils equal 
80 to 85 per cent. 

(2) IcTEKiG Stage. — An icteric tinge of the conjunctive and lemon yellow 
tinting of the skin appear from the fourth to the sixth day, but is only found 
in about 50 per cent, of cases. The jaundice gradually deepens and may 
become a deep orange in colour. A direct biphasic van den Bergh reaction 
develops, with well-marked hyperbilirubinaftmia ; in a recent series one 
patient whose plasma contained 56 units recovered, and another with a 
maximum value of 29 units died of cholsemia. With the onset of jaundice 
the urine becomes dark brown, and contains bile salts and bile pigments. 
The stools contain excess of fat, which is adequately or excessively split, 
and are often pale brown or even white in colour, the result of a decrease of 
stercobilin. 

Evidence of renal involvement is not infrequent and the urine, which is 
decreased in quantity, contains albumin, renal casts, pus cells and j>erhaps 
red blood corpuscles. As renal function fails the nitrogenous constituents of 
the blood increase and the blood urea attains high values. Anuria may eiijme. 
Hiccough, Olieyne-Stokes respiration, subsultus tendinum, delirium and 
coma are features common to cholajima and urseinia, which are frequent 
causes of death. Skin petechise or purpuric })atchcs sometimes apj)ear and 
bleeding gums, haemoptysis, baemateraesis, mohena and haematuria may 
complicate the jdeture. 

(3) Convalescence. — This generally commences in the third or fourth 
week, by which time the renal and hepatic manifestations have subsided, but 
it is often 5 or 6 weeks before the patient is fit to leave hospital. Not in- 
frequently in the third week a relapse of fever occurs, which may last from 
a few days to 3 weeks ; it is unaccomjianied by icterus or other seven' 
symptoms. 

Atypical Clinical Types : These are frequent, and may or may not be 
ASi^ociated with jaundice. They include : 

(a) Anffiml type. — The patient complains of fever, generalised pains 
and sore throat, and is usually diagnosed as influenza, tonsillitis or 
rheumatic fever. Unless jaundice develops or the occupation of the patient 
suggests the possibility of spirochietosis icteroliiemorrliagica, laboratory 



SPIROCHETOSIS ICTEftOHEMORRHAGICA 233 

investigations are not made and the true nature of the infection remains 
unrecognised. 

(b) Abdominal type, — There is fever, abdominal pain, vomiting and 
localised or generalised rigidity associated with acute tenderness of the 
abdominal muaoles ; the picture may resemble an acute abdominal condijtion, 
such as appendicitis, cholecystitis, pancreatitis or peritonitis. A neutrophil 
leucocytosis is present, and when haematemesis occurs, perforated gAstric 
may diagnosed. 

(c) Respiratory type. — There are physical signs of pulflionary consolidation 
resembling pneumonia, and hasnioptysis may supervene. Jaundice may never 
develop. 

(rf) Meningeal type, — Not uncommonly Icptospiral meningitis, with neck 
retraction, Kernig s sign, etc. may develop at the onset. Lumbar puncture 
reveals a clear fluid under increased pressure, containing neutrophil leucocytes, 
lymphocytes and perhaps monocytes, while leptospiras may be demonstrated 
by animal inoculation or culture. More rarely, chromic meningitis may 
supervene months after the acute stage of the disease has subsided, but 
notwithstanding this the cerebrospinal fluid contains pus cells and leptospiras. 

Subolinical infections also occur in which people like sewer workers 
acquire a symptomlcss leptospirosis ; there is no history of illness yet the 
blood shows definite agglutination against L. icterohm^norrhagia^. 

Diagnosis. — Few diseases are more protean in their clinical manifestations 
or have remained for such long periods undetected in communities. Spiro- 
chietosis ictcrohiemorrhagica is not generally suspected until the patient 
develops jaundice and there is known to have been an occupational relation- 
ship to rats or a recent water-immersion accident. An appeal to the laboratory 
under such oircumstances will generally enable a delayed diagnosis to be 
made, either by isolating the leptospira or by serological tests. Apart from 
jaundice, a history of possible contact with rat-infected material, the extreme 
prostration, the conjunctival injection and the severity of the muscular 
pain and tenderness, and the neutrophil leucocytosis, should arouse 
suspicion. 

Prognosis. — Fatal cases are almost invariably jaundiced and die between 
the ninth or fourteenth day as a rule from cholajmia or uraemia. The mortality 
rate appears to vary in different outbreaks, but where the diagnosis is reason- 
ably good it is about 15 per cent. 

Treatment. — Prophylactic. — This includes the protection of bathing 
pools, abattoirs, fisli shops, etc., from fats, and the immediate treatment and 
protection of any skin abrasions in people whose occupation brings them in 
contact with rat-infected material. Prophylactic vaccination is under trial. 
Nurses should be instructed to disinfect the patient’s iirine. 

Curative. — Chemotherapy has proved di8ap])ointing and intravenous 
injections of antideptospiral serum in large dosage at the earUeBt possible 
moment is the only specific treatment holding out any prospect of success. 
Owing to the hepatitis and renal involvement, the protein content of the cliet 
should be minimal and fluids and de^itrpse given in large quantities. Intra- 
venous dextrose (6 per cent.) and citrates are of special value. 

W. H, WlLLCOX. 

N. Hamilton Fairley. 
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RELAPSING FEVER 

Synonyms. — SpirochsBtosis ; Febria Recurtens ; Spirillum Fever ; 

Famine Fever. 

Definition. — A group of specific infectious fevers due to spirochaetes 
(treponemata) and spread by lice or argasine ticks, characterised by a variable 
number of febrile relapses. 

Etiology. — Relapsing fever occurs in many parts of the world and 
is often seen in epidemic form during wars and famines. It is rare in 
England, but occurs in parts of Europe, including Russia, and in Turkey, 
India, Cochin-China, Algiers, Egypt, Africa and the United States it is not 
infrequent. All ages and both sexes are liable. The different varieties of 
the disease are caused by spirochsetes demonstrable in the peripheral blood 
during the febrile paroxysms, and they may be divided into the lice-borne 
and tick-borne fevers. The varieties transmitted by lice include (1) 
European relapsing fever due to Treponema rexMrrentis (the old spirillum of 
Obermeier) ; (2) Northern African relapsing fever produced by T. herherum ; 
(3) Indian or Asiatic relapsing fever caused by T. carteri ; (4) North 
American relapsing fever attributed to T, novyi. The varieties transmitted 
by the argasine ticks include (1) Central African tick fever due to T, duttoni 
transmitted by Ornithodorm mouhata, 0. erraticus and 0. savignyi ; (2) Pales- 
tinian tick fever caused by T. sogdianum and transmitted by 0. papillipes ; 
(3) Persian and North-West Indian relapsing fever caused by T. perdcum 
and transmitted by 0. papillipes {thohzani) or 0. lahorensis ; (4) Spanish 
relapsing fever attributed to T. kispanicum and transmitted by O. maroccanm ; 
(5) Central and South American relapsing fever due to T. venezuelense is 
transmitted by 0. venezuelensis in Columbia and Venezuela, and by 0. tahje 
in Panama ; (6) Californian tick fever due to T. turicatw and transmitted by 
0. hermsi. At present it appears somewhat doubtful whether the creation 
of the numerous species of spirochaetes detailed above is justified on grounds 
other than those of convenience. Lice become infective about the sixteenth 
day, and remain so for about one month. Infection is probably conveyed by 
the fsBces, or after the louse has been crushed and the spirochsetes liberated 
from the codomic fluid ; scratching may play an important part in trans- 
mission. With ticks the spirochaetes are liberated in the coxal fluid, and the 
anal excrement is also said to be infected ; from this source man generally 
acquires the disease, but it is also possible that it may be transmitted during 
biting, as spirochaetes are demonstrable in the salivary glands of ticks. The 
ova become infected and new generations of ticks can pass on the disease in 
hereditary fashion. 

Pathology. — In uncomplicated cases petechial haemorrhages and occa- 
sionally jaundice are found. The spleen is soft and congested and often the 
site of multiple infarcts, while the liver is enlarged, friable and hyperaemic, 
and along with the kidneys and heart shows cloudy swelling and fatty 
degeneration. The long bones contain red marrow. Congestive changes in 
the cord and brain and iritis have also been described, especially with 
T, dutUmi, Microscopically, spirochaetes are demonstrable in endothelial 
cells throughout the body, especially in the liver and spleen, and also in the 
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RELAPSING FEVER 

btain and cerebrospinal fluid. Monkeys are susceptible and, as in the case oi 
rats and mice, are actively immune after recovery. Krantz has applied the 
Reichenberg reaction or adhesion test ” to relapsing fever spirochsetes, 
specific immune serum causing the spirochaetes and blood platelets to adhere 
together. 

Symptoms. — A. The Licb-borne Relapsing Fevers. 

1. European form. — The incubation period varies from 2 to 12 days, and 
in accidental inoculations it is about 5 to 7 days. During this period slight 
prodromata may occur. The onset is sudden with a rigor, frontal headache 
and intense pains in the back and limbs. Anorexia, nausea and vomiting 
are common, and in children convulsions may occur ; the temperature and 
pulse rise rapidly, the former often reaching 104° F. on the evening of the 
first day. The tongue is coated and moist, the spleen is enlarged, and in 
some epidemics jaundice and a tender enlarged liver may be present. Herpes 
labialis may develop, and occasionally an erythematous rash appears at 
onset. Later, rose-coloured spots may involve the skin of the neck, trunk and 
inner aspect of the thighs. Petechise are observed only in severe cases. 
After the fever has persisted for 5 to 7 days the temperature falls by crisis, 
accompanied by profuse sweating and possibly diarrhoea and collapse. The 
patient rapidly improves, but after an apyrexial period a relapse ensues, 
generally about the fourteenth day, followed by a second crisis about the 
end of the third week (twenty-first day). This usually terminates the illness, 
but occasionally a third relapse is noted. SpirochBetes are present in the blood 
until 24 hours before the crisis, when they rapidly disappear, and are not 
demonstrable except possibly in thick smears during the ap 3 nrexial period 
when a leucopenia replaces the characteristic febrile neutrophile leucocytosis. 
The blood remains infective between relapses, and if injected into a mouse 
or white rat spirochaetes appear in 24 hours. 

2. Asiatic relapsing fever closely resembles the European form, but 
rigors are not so common, collapse is more frequent at the crisis, and relapses 
more numerous. Carter describes two varieties : (a) a short irregular re- 
mittent fever ; (6) the so-called bilious remittent or icteric fever. This is a 
severe form of infection associated with spirochaetal hepatitis. There is 
high fever, intense toxic jaundice, skin petechiae, splenomegaly, and 
an enlarged tender liver. The urine contains albumin, bile pigments, 
bile salts and urobilin. There is hyperbilirubinaemia associated with a 
direct biphasic Van den Bergh reaction in the plasma. Toxaemic features 
are marked, and include a dry brown tongue, diarrhoea, abdominal 
distension, hiccough, stupor, delirium and coma. Death not infrequently 
results. 

3. North African relapsing fever is found in Algiers, Tunis and Egypt, and 
closely resembles the European form. The number of relapses rarely exceeds 
three, but fatal cases may show jaundice, bilious vomiting, hepatomegaly, 
splenomegaly with infarctions, and albuminuria, necessitating differentiation 
from yellow fever. 

4. American relapsing fever due to T. novyi has a low mortality rate and 
not generally more than one relapse. 

B. The Tick-borne Relapsing Fevers. 

1. Central African relapsing fever. — Synonyms. — Tick Fever; Tete 
Disease ; Carapata Fever. 
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This form is found throughout British and Portuguese East Africa, 
Nyasaland, Uganda and the Congo Ftee State. 

It differs from the European form in the shorter duration of the initial 
fever (3 days), the irregular incidence, greater number of relapses and the 
scantiness of spirochaetes in the peripheral blood. The incubation period 
varies from 3 to 10 days, generally being about 1 week. The tick bites 
may be accompanied by local inflammatory changes and the prodromata 
include mental lethargy and sweating. The attack may start gradually 
with malaise, vomiting and slight temperature which gradually increases, 
or suddenly with dizziness, headache, and generalised pains, the tempera- 
ture rapidly reaching 104® F. After the pyrexia is established these 
symptoms may persist and, in addition, chilliness, pain over the spleen, 
bilious vomiting, bronchial catarrh, diarrhoea, enlargement of the spleen and 
liver, albuminuria and herpes may occur, (^nerally after 3 to 4 days the 
fever terminates by crisis with profuse sweating. The patient feels weak and 
tired, but slowly regains his appetite and strength until the next febrile 
paroxysm, which may occmr after an interval of 3 to 8 days. Third and 
fourth relapses are frequent and as many as ten may occur, weakness and 
emaciation then being marked. In severe and fulminating cases epistaxis, 
hsematuria and jaundice may be met with, also occasionally involvement 
of the central nervous system, with coma and death due to cerebral embolism 
caused by tangled masses of spirochaetes. Cranial nerve pareses are described, 
and spirochsetes may be present in the cerebro-spinal fluid, which may show 
increased pressure and lymphocytosis. 

2. Persian arid North-West Indian relapsing fever presents a primary 
fever of some 4 days* duration followed by short bouts of pyrexial recurrence ; 
five or more relapses are not uncommon. Some epidemics are very mild, 
others more severe. Often the spleen is not palpable, and icterus is un- 
common except in the more severe epidemics. 

3. Spanish relapsing fever caused by T, hispanicum resembles the tick 
fever of Central Africa. The initial fever lasts about 4 days, and is associated 
with splenomegaly and neutrophil leucocytosis. Iritis and facial neuritis are 
not infrequent complications during relapses, which do not generally exceed 
four in number. 

Complications and Sequelae. — Bronchial catarrh is not infrequent 
during the initial fever, and pneumonia and parotitis may also occur. In 
some epidemics haemateraesis and heematuria have been noted ; in others 
jaundice and hepatomegaly are not infrequent. Rupture of the enlarged 
^leen has been reported, also ophthalmia, adenitis, neuritis and diarrhoea. In 
T, duttoni infection conjunctivitis, iritis and cranial nerve palsies coming on in 
the late relapses may be encountered. Optic atrophy has also been described. 

Diagnosis. — Relapsing fever has to be distinguished from influenza, 
typhus, malaria and trypanosomiasis, and, if there is jaundice, from yellow 
fever and Weil’s disease. This is done by finding the specific parasite in the 
blood. 

Prognosis. — The prognosis varies. With the European t3rpes the 
mortality rate is only 3 to 5 per cent., but with the Asiatic type it is much 
higher. Jaundice is an unfavourable development. African tick fever is 
not infrequently fatal, especially in the aged and debilitated, and Central 
American tick fevers resemble the Central African variety. 
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Treatment. — Prophylactic. — Avoidance of contact with lice and ticks 
ia necessary if infection is to be prevented. Delousing of troops in war-time 
is important. With 0. moybata the avoidance of native dung huts, especially 
at night*time, and of old camping sites, is essential. 

Curative. — Good nursing is important and strict dieting necessary especi- 
ally where there is icterus and hepatomegaly. Arsphenamine (0*3 to 0-6 g.) 
and neoarsphenamine (0*6 to 0*9 g.) are specifics in all types of the disease, and 
generally not more than two injections are needed for cure : resistant strains, 
however, do occur in which much more intensive treatment is necessary. 
The injections should be given during the pyrexial period, and preferably 
when spirochaetes are demonstrable in blood smears and not immediately 
before the crisis. This is especially so in resistant cases of the Central African 
type for which combined treatment with Solganal B and neoarsphenamine 
may prove necessary. Collapse at the crisis may require stimulants like 
digitalis, pituitary (posterior lobe) extract and strychnine. If the nervous 
symptoms be severe, lumbar puncture may be advisable to reduce intracranial 
pressure. 


RAT-BITE FEVER 

Synonyms. — Sodoku ; Sokoshio ; Rat-bite Disease. 

Definition. — A chronic relapsing type of fever following the bite of rats, 
and due to the Spirillmn minua (Carter, 1887) ; it is characterised clinically 
by a return of the inflammation in the healed wound, lymphangitis, adenitis, 
rigors, fever and a macular or papular purplish rash. 

£tiology. — The disease is common in J apan, China and Bombay, and cases 
have been reported from France, Italy, Spain, Britain, East Africa, West 
Indies and Australia. Any one bitten by an infected rat may acquire the 
disease. In man the spironernata were found in the bitten tissues and in 
the lymph glands by Futaki ; they are demonstrable with difficulty in the 
peripheral blood, appearing as thick, short forms (3 to 6 microns), which on 
cultivation increase in length (20 microns). About 3 per cent, of house rats 
in Japan are carriers, and after experimental inoculation spirilla are present 
in the blood for the first fortnight of infection. 

Pathology. — In human cases, degenerative changes in the liver and 
kidneys have been reported, while animals show congestion and swelling of 
the lymph glands and spleen. 

Symptoms. — After being bitten the wound heals up in an ordinary manner, 
but in from 2 to 6 weeks pain and swelling appears at the site of the old bite 
and the scar breaks down. The lymphatics draining the area of the bite 
become inflamed, with enlargement of the corresponding glands ; a definite 
ulcer may now mark the site of the bite, with an angry inflammation spreading 
away from it, and small vesicles may break out around it. When this has 
continued for some time, general symptoms make their appearance ; the 
temperature rises to 103"^ F. or over ; there may be rigors, vomiting, nausea, 
severe headache, joint pains, diarrhoea and general malaise. A specific rash 
then usually appears as dusky-coloured, puimlish red spots, or a coloured, 
patchy erythema over the limbs, trunk and moe, which lasts for some time 
and slowly disappears. After remaining high for 3 to 8 days, the temperature 
drops, oft^n by crisis, and the symptoms generally ameliorate. Aft»er a 
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varying period of time the first relapse appears with a return of the former 
symptoms. P 3 rrexia then disappears, only to be followed by further 
relapses, which in some of the reported cases have continued for months or 
even years. Considerable debility follows the attacks, and finally the patient 
may pass into a very poor state of health. A transient or permanent nephritis 
may result, and exophthalmos and paresis have been seen in some cases. 
Ultimately the infection tends slowly to disappear. 

Diagnosis.— The history of rat-bite, the local lesion associated with 
lymphangitis and adenitis, the specific rash, and recurrent fever are typical. 
In some ways the disease resembles syphilis, but the Wassermann reaction 
is negative. Spirilla are difficult to demonstrate in the peripheral blood, 
and white rats or mice should be inoculated with human blood. 

Prognosis. — With modern treatment this is quite good, but previously it 
was not so, many cases continuing with chronic symptoms for years. A 
mortality of 10 per cent, has been given by some authors. 

Treatment. — Arsphenamine or some of its derivatives should be given, 
commencing with doses of 0*3 gram. One or two injections are usually 
sufficient to abolish completely all the symptoms and bring about a per- 
manent cure. 

G. Carmichael Low. 

N. Hamilton Fairley. 

E. PROTOZOAN INFECTIONS 

MALAKIA 

Synonyms. — Ague ; Paludism ; Remittent, Intermittent, Marsh or 
Jungle Fever. 

Definition. — A protozoal disease of man caused by various species 
of Plasmodium which infect the red corpuscles and give rise to periodic 
fever, splenomegaly and antemia ; transmission is by anopheline mosquitoes. 

Historical. — Malarial fevers were recognised by Hippocrates in the fifth 
century b.c., while in the time of Caesar, Varro suggested they might originate 
from swamps. In the Middle Ages, Europe suffered severely from the ague, 
being saved from its ravages by Cinchona bark brought back from Peru by 
the Jesuits in the first half of the seventeenth century, and not by the Countess 
del Chinchon, as is generally believed ; this remedy also enabled Sydenham 
and other physicians to separate malaria from other fevers. Laveran (1880) 
discovered both the parasite and the phenomenon of flagellation in shed 
blood, but differentiation into the three species was not made until later. 
Manson (1894) formulated the hypothesis of mosquito transmission, inducing 
it from the phenomenon of flagellation of the male gamete, but he thought 
man acquired the disease from infected mosquitoes via water and not by 
biting. McCallum (1897) recognised the fertilising function o^ the “ flagellat- 
ing body.” Ross (1898) worked out the correct transmission and develop- 
mental cycle of bird malaria (Proteosoma) in culicine mosquitoes, and having 
previously observed the partially developed oocysts of human malaria in 
dappled winged mosquitoes (anophelines) he predicted a human life cycle 
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similar to that observed in bird malaria. Later in the same year, Grassi, 
Bignami, and Bastianelli (1898) observed the complete development of 
malignant tertian malaria in Anofhdes macuUpennis and transmitted the 
disease to man by the bite of infected mosquitoes. 

Etiology. — Malignant or sub tertian malaria greatly preponderates in 
tropical and benign tertian in temperate zones, while in the subtropics all 
three forms may occur. Quartan has a patchy distribution. Some islands, 
such as Fiji, are free of malaria. All races are susceptible, and in endemic 
areas the infection is commonest in children. An infected population gradually 
acquires a certain degree of immunity, and in avian and simian malaria this 
has recently been shown by Taliaferro and others to depend on an enhanced 
phagocytic function and hypertrophy of the reticulo-endothelium, especially 
of the spleen and liver. In Europe the disease disappears at 3000 feet, and 
in India and Africa at 6000 feet. Seasonal prevalence, which is not marked 
near the equator becomes so farther from it. Malignant tertian malaria is 
responsible for most fatal epidemics, which are generally associated with 
excessive rainfall. The great Ceylon epidemic of 1934-1935 was an exception, 
for the benign tertian parasite played an important role and it was associated 
with failure of the South-West Monsoon. Drought conditions followed, and 
in water holes caused by drying up of the rivers and lakes the mosquito vector, 
Anopheles culicifacies, bred in great numbers. Famine conditions due to 
failure of the crops further lowered individual resistance, and within 7 months 
80,000 people died from malaria. 

The parasites of malaria belong to the Sporozoa, sub-order Hceimsporidia, 
genus Plasmodium, Four forms affect man — benign tertian (B.T.) due to 
Plasmodium vivax (Grassi and Feletti, 1890), a tertian malaria due to Plas- 
modium ovale (Stephens, 1922), quartan malaria due to P, malurice (Laveran, 
1881), and malignant or subtertian malaria (M.T.) due to P. falciparu7n 
(Welch, 1897) (Laverania nmlariw or prcecox). The parasites undergo two 
cycles, one in man, the other in the mosquito. 

Human phase (endogenous, asexual or schizogony). The sporozoites, 
inoculated by the mosquito, pass into the blood stream and enter the red 
cells where they change into little rings which gradually develop more proto- 
plasm and black pigment. Quartan fills the corpuscule, while benign tertian 
actually expands it. The pigment collects centrally, and the protoplasm 
and chromatin divide into spores (sporulating body, rosette or schizont). 
The envelope bursts and the spores (merozoites) are scattered in the plasma 
whence they penetrate new corpuscles restarting the cycle. 

Mosquito phase (exogenous, sexual or sporogony). When the sporulation 
of the asexual cycle takes place in benign infections certain large non-sporulat- 
ing sexual forms (gametocytes) fill the corpuscles. Malignant tertian gametes 
are crescentic, and when taken up by suitable mosquitoes revert to circular 
bodies. Subsequent development is as follows : from the male gamete 
flagella become detached which penetrate the female bodies and fertilise them 
(sexual act, zygosis). The resulting body now elongates (t. ravelling vermicule 
or ookinet), penetrates into the stomach wall, where it again takes on a 
circular form, developing into oocysts which, after becoming filled with 
numerous spindle-shaped bodies (sporozoites), protrude like little herniae or 
warts. Finally these rupture and the sporozoites escape into the body cavity 
and thence into the salivary glands. The infected mosquito inoculates man 
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with the ealiva during biting, and the sporozoites, passing into the corpuscles, 
start the infection. (See Human phase.) At suitable temperatures, develop- 
ment in the mosquito takes about io days, and following human inoculation 
by the mosquito there is an incubation period of from 9 to 21 days or longer, 
varying with the species of parasite. 

Oases of PlaamMiuvn. ovale infection (Stephens, 1922), have been reported 
from South, East and West Africa and Venezuela, Though morphologically 
it resembles P, malancB, the infected corpuscles show Schiiffner’s dots, and 
are often oval or distorted in shape, with serrated edges ; the schizogonous 
cycle takes 48 hours and tertian fever is produced. After experimental 
infection of man, either by direct inoculation with infected blood (Yorke), 
or following bites from artificially infected mosquitoes (James), the parasite 
preserves its morphological characters in blood smears. 

Mosquito Vectors of Malaria, — It is not every anopheline mosquito which 
can transmit malaria successfully. Perhaps the best-known transmitter of 
malaria is A . maculipenniSy which is nocturnal in habit, and has been specially 
studied in Europe and the Eastern Mediterranean. The recent work of 
Hackett, Misseroli and others have shown that A, ^naculipcnnis is not a 
uniform species but is divided into “ biological races ” or varieties. These 
races cannot generally be distinguished either as adult or larvee, but only 
by their egg characteristics. The breeding grounds, sexual behaviour and 
feeding habits differ. Thus, the race called dut>m bites man for choice, and 
is a dangerous carrier of malaria ; other racjes, like typicus and ^mssece, bite 
cattle for choice, and therefore are much less dangerous to man. The 
larva of dutus needs traces of salt in water, and for this reason it tends to 
have a coastal distribution. In the Balkans, malaria of the plains is mainly 
transmitted by A, maculipennis var, elutus, whereas malaria of the hills is 
solely transmitted by A. super picius, which especially breeds in running 
mountain streams with rough rocky beds. Anophelks sergenti occurs in 
Syria and Palestine, and breeds in water which is still or running slowly. 
4. hifurcalm^ which occurs in Europe and has generally little relationship 
to malaria, used to be a common source of this disease in Palestine ; it bred 
in underground cisterns, inside towns and villages, and produced much 
urban malaria. 4. culidfacies^ which causes malaria in Ceylon, breeds in 
the dry season in trickles of water and water holes in the empty beds of 
rivers. It follows that the mosquito vector must be carefully studied in 
every country and special local methods devised for its extermination. 
Other-mosquito vectors in other parts of the world include : 4. funesim 
and 4, costalis in Africa ; 4. alhinmnus and 4. argyrotarsis in the West 
indies; 4. cuhclfaciesy A. turkhudi and 4. niaculijmlpis in India; 4. 
umbrosus^ A. maculatus and 4. minimus in Assam, Burma and the Federated 
Malay States. Mosquitoes are not liable to develop infection unless the 
carrier has more than 12 gametocytes per c.mm. (Darling), and development 
of the malarial oocyst in the mosquito’s stomach is temporarily inhibited 
by low temperatures. 

Pamsites in hhod smears.—All forms of benign tertian and quartan 
parasites am met with in the peripheral blood, but in malignant tertian 
i^laria, owing to sporulation in the internal organs, generally only the 
rings and the large crescents appear. Smears are stained by Leishman’s or 
(Jiemsa^s stain, and the following points assist in differeatiatiug the different 
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sp«3cies. Rincj /ormA.— The rings of P. Jahijiamm occupy i^buui one-sijttli 
of the cell, which may show Maurer's spots ; they are often fine and hair- 
like and show irregular or flattened marginal forms : two chromatiii dots 
and multiple infection of the same corpuscle may occur. Occasionally this 
is seen with P. vimx. The rings of P, vimx and P. malarice occupy about 
one-third of the cell, are larger and contain more cytoplasm, but often the 
species cannot be determined if only ring forms are present (Wenyon). 
Partly grotm forms, — In P. vivax the mfected corpuscle is e^arged, ^huffner’s 
dots are often present, and the parasites are of irregular shape and contain 
light brown pigment. With P. malariw there is no enlargement of the cor- 
puscle, the pigment is dark brown or black, band forms are common, and 
Ziemanii's stippling may be demonstrated in the red cells by special staining. 
^duU forms. — In P. vimx and P. inalarim the schiaonts have 16 and 8 nuclei 
or mcrozoites respectively, in contrast with which the gametocytes have a 
single nucleus and a different distribution of pigment and chromatin. 

Pathology. — Clinical. — In severe infections, especially with M.T. })ara- 
sites, there is considerable blood destruction. The intracorpuscular parasite 
probably uses haemoglobin a pabulum and produces brownish black malarial 
pigment, which is a haematin compound of unknown composition found in the 
parasites, the parasitised corpuscles and in the E.E. cells of the liver, spleen, 
serous membranes and marrow. The heematogenous bilirubin may attain 
a concentration of 3-0-6-0 units, and is responsible for the hsematogenous 
jaundice observed clinically. The hsematogenous bilirubin is converted by 
the liver cells into bile pigment, and j^eocnolia ensues with dark coloured 
stools containing an excess of BtercobUm which on re-absorption produces 
urobilinuria, especially if there is an associated malarial hepatitis. The 
malarial anaemia in uncomplicated cases is generally normocytic in type, 
and in severe infections the blood picture may show anisocytosis, poikilo- 
cytosis, polychromasia, pimctate basophilia, and occasionally normoblasts. 
Though there is no demonstrable haemoglobinaemia, Schumm’s test for 
methaemalbumin is generally positive in febrile malaria, indicating that 
lysis of corpuscles is occurring during the paroxysms. 

Morbid anatomy. — In a fatal case of acute malignant tertian malaria the 
spleen need not necessarily be much enlarged ; it is blackish red in colour, 
with a soft, diffluent pulp. The liver is congested and plum-coloured, the 
lungs darkish red and oedematous, and the peritoneum and intestinal mucosa 
leaden in colour. The heart may be dilated, and the brain may show oadema, 
congestion, punctate haemorrhages, and a distinct leaden hue. Microscopic 
study shows inalarial j)igment in the hypertrophied reticulo-endothclial c^s 
of the liver, spleen, serous membranes and bone marrow, and sometimes 
pigmented mononuclears in the vessels. The liver, kidneys and heart muscle 
may show parenchymatous degeneratiem, and hemosiderin giving a Prussian 
blue reaction is found in the hepatic, renal and splenic cells. The internai 
capillaries of the brain, and often of the viscera and serous membranes as 
wdl, may be packed with parasites^ and local aiioxaemia and degenerative 
changes ensue. In more chronic cases the spleen is very enlarged, hard, aatid 
sUty ifprey in colour ; the capsule is thickened, and there is generally peri- 
splenitis. Sometimes the adhesions are calcified. On section, Malpighian 
bodies are not in e\ddence. Microscopic seotkin shows great hypertrophy 
of the R.E. oells, which often contain malarial pigment^ atrophy of the 
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Malpighiaa bodies and lymphoid tissue generally, and an increase in fibrous 
tissue. . • i. 

Death in benign tertian malaria, quartan malaria ainl chronic malignant 
tertian malaria is generally associated with malnutrition and anseinia, with 
congestive heart failure or intercurrent disease, such as pneumonia, ancylo- 
stomiasis or dysentery. 

Symptoms. — The benign varieties, i.e. those generally unassociated with 
fatal symptoms, include both benign tertian and quartan, fevers, whereas 
pernicious manifestations are restricted to malignant tertian malaria. The 
initial pyrexia may be continuous, remittent or quotidian in type, and only 
later does the characteristic intermittent periodic fever, commencing in the 
forenoon or early afternoon, become established. 

Quartan. — The (classical features of ague are present with cold, hot and 
sweating stages, the rise of temperature being caused by the escape of mero- 
zoites into the circulation. Headache, pains in the limbs and joints, back- 
ache, fatigue and malaise, followed by chilly sensations, often initiate the 
rigor ; violent shivering and chattering of the teeth follow and the face is 
pinched and blue. As the chill passes off, blankets are discarded, the face 
flushes, and nausea, vomiting, severe headache and even delirium may ensue. 
The skin remains hot and dry until the sweating stage with its fall in tempera- 
ture brings relief. The whole paroxysm generally lasts only 4 to 5 hours. 
Temperatures of 105° F. to 106° F. are not uncommon. Single quartan 
infections give rise to fever every fourth day, i.e. 72 hours’ interval ; double 
infections will cause 2 days’ fever and 1 clear, while treble infections induce 
daily pyrexia. The spleen is moderately enlarged and tender, and consider- 
able secondary anaemia may develop, often associated with albuminuria. 
Quartan malaria is rarely fatal, but, like benign and malignant tertian 
malaria, it predisposes to intercurrent infections like tuberculosis and pneu- 
monia. It may persist as long as 8 years if untreated. 

Benign tertian. — The clinical picture is very similar to that described 
for quartan malaria, but the paroxysm lasts 8 to 12 hours. A single infection 
causes fever every third day with 48 hours’ interval between the paroxysms, 
while a double infection gives rise to quotidian fever. Herpes is common, 
and in addition to splenomegaly the liver is sometimes increased in size. 
The natural course of the untreated disease does not exceed 2 to 3 years. 

Malignant tertian malaria. — Synonyms. — Subtertian, ^Estivo-autumnal 
or Pernicious Malaria. The Italians have described two quotidian and one 
tertian variety, but quotidian fever is due to a double cycle, just as con- 
tinuous or remittent fever is attributable to several generations at slightly 
different times ; such charts show small pyrexial peaks corresponding to the 
successive gemmations of parasites. Recently James has shown that the 
different strains of malignant tertian vary considerably in their virulence 
and response to treatment. Three types of fever are seen : (1) A typical 
tertian temperature ; (2) Quotidian fever ; (3) Continuous irregular or 

remittent fever resembling enteric. In malignant tertian the initial rise of 
temperature is abrupt ; chilliness may be present, but tnere is no rigor 
(dumb chill), the hot stage is considerably prolonged, and the sweating stage 
is not marked. The paroxysms may last some 12 to 20 hours, but fre- 
quently the fever never intermits, remaining remittent in type. Headache, 
backache, nausea, vomiting and anaemia tend to be more severe than in the 
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benign forms, and as fever becomes more chronic ague-cake spleen and 
malarial cachexia ensue. Severe haemolytic anaemia may develop within 
the first few weeks. The gravest cases, clinically somewhat resembling 
pernicious anaemia, may show dyspnoea, palpitation, haemic murmurs, retinal 
haemorrhage, h 3 rperbilirubinaemia and urobilinuria ; the counts in extreme 
instances reach 1 to 2 million erythrocytes per c.nirn., but the colour index 
does not exceed 1*0, megalocytosis is not evident, nor is the average diameter 
of the corpuscle greater than normal (7*6 microns). 

Bilious remittent fever. types are encountered : one is characterised 
by splenomegaly, haemolytic jaundice, bilious vomiting and perhaps bilious 
diarrhoea, associated with hyperbilirubinaemia, pleocholia and mild urobili- 
nuria ; the immediate direct van den Bergh reaction is negative, and bile 
pigments and salts are absent from the urine. The other has similar clinical 
features, but in addition there is a tender enlargement of the liver, epigastric 
distress and sometimes gastro-intestinal and other haemorrhages : the 
jaundice comes on early and a biphasic van den Bergh reaction may be 
found. Urobilinuria is marked, and there are often bile pigment and salts 
in the urine. In the latter type degeneration and necrosis of the polygonal 
cells of the liver occur, and a toxic factor is superadded to the jaundice of 
haemolytic origin characteristic of the milder type. 

Blackwater fever . — This complication of subtertian malaria is dealt with 
separately. 

Forms of pernicious malaria. — Apart from the haunolytic effects of 
parasites on the red cells and their destruction within reticulo-endothelial 
cells, internal sporulation and clumping of corpuscles causing plugging of 
the visceral capillaries in the brain, fung, liver, heart, intestines, spleen and 
bone marrow may give rise to a variety of pernicious manifestations, which 
may simulate almost any disease in medicine. For clinical purposes they 
may be classified as follows : (1) Cerebral. — Cases may show coma, con- 
vulsions, aphasia, paraplegia, hemiplegia, meningismus and perhaps hyper- 
pyrexia. (2) Spinal. — Clinical syndromes simulating spinal meningitis may 
also be encountered. (3) Abdominal. — Choleraic and dysenteric types may 
develop, also intestinal hiemorrhage. In the peritoneal type appendicitis or 
acute pancreatitis may be diagnosed, and the patient erroneously operated 
on. (4) Cardiac. — Syncope associated with a dilated right heart and various 
forms of disordered cardiac action may develop. (5) Respiratory. — Mild 
bronchitis and broncho - pneumonia relieved by quinine are reported. 

(6) Sudoral. — Here excessive sweating results in collapse and syncope. 

(7) Hyperpyrexial. — The clinical picture simulates that of heat stroke, and 
is often classified under cerebral malaria. 

Complications and Sequelae. — ^Malarial cirrhosis of the liver does not 
occur, but the tendency to the formation of soft pigment stones in the gall 
bladder appears to be increased. Twisting of the pedicle or rupture of the 
spleeii^om slight trauma may be encountered. Lack of mental concentra- 
tion, amnesia and certain psychoses may follow cerebral malaria. Neuralgia, 
neuritis, corneal ulceration, iritis, retinal haemorrhages, optic neuritis and 
orchitis occasionally occur. Herpes iabialis is common, especially in benign 
infections. Hepatitis with jaundice may occur, and nephritis with oedema 
is not infrequent in quartan malaria. In pregnancy, abortion often results 
unless the fever is stopped by giving atebrin, quinine or other specifics. 
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Diagnosis* — Special points of clinical importance are splenomegaly, 
secondary hsemolytic antemia, periodic fever commencing in the forenoon 
or early afternoon, and the therapeutic response to quinine. In the apyrexial 
phase a leuoopenia and monocytosis of over 15 per cent., especially if associ- 
ated with urobilinuria, are highly suggestive of malaria, while the demonstra- 
tion of parasites completes the dia^osis. Blood smears should, when possible, 
be made before quinine is administered, and the examination of thick films 
may be of considerable diagnostic value where parasites are scanty in the 
peripheral blood. 

Prognosis.-- 'Malaria is the chief cause of death in the tropics, being 
specially serious amongst young children and in those suffering from inter- 
current disease like dysentery and ancylostomiasis, as well as in under- 
nourished or famine populations, and those on deficient diets. Furthermore, 
the debility and leuoopenia induced by malaria render the individual more 
susceptible to incurrent infections like broncho-pneumonia and sepsis. In 
benign forms the prognosis is generally good as regards life, but cases may 
relapse repeatedly even after intensive and prolonged quinine treatment ; 
in the Ceylon epidemic, however, especially in cases in which pregnancy or 
ancylostomiasis co-existed, death not infrequently resulted. In malignant 
forms the death-rate will be proportionate to the skill of the clinician in 
diagnosing his cases : speedy recognition of the complaint means early 
treatment and saving of life. In the absence of treatment, pernicious forms 
generally die, and intravenous quinine is essential in cerebral malaria or 
where there is much vomiting. 

Treatment. — Prophylactic. — Destruction of adult vectors, anopheline 
larva) and their breeding-grounds by drainage, etc., and the application of oil 
or spraying with Paris green should be carried out. Tropical residents should 
obliterate potential breeding-places in their bungalows and gardens, sleep 
under mosquito nets and, where possible, live in mosquito-proof houses. 
After sunset mosquito boots and the application of oil of citronella to the 
wrists and neck may be useful. Prophylactic quinine, grains v. daily, though 
it does not prevent infection, prolongs the incubation period and tends to 
keep the infection subclinical. Pamaquin (plasmoquinc), on account of its 
lethal action on gametocytes, may prove more valuable. 

Curative. — The drugs which are of specific value in malaria are quinine, 
pamaquin and mepacrine hydrochloride (atebrin). Arsenic compounds 
have a distinct therapeutic action on P. mvax^ but exert little effect on 
P. faldparmn. Bed rest is essential during the febrile period and is advisable 
for several days after cessation of fever. Constipation must be avoided, and 
sodium sulphate or similar aperients should be administered regularly. 
Aspirin during the paroxysm is useful, and iron in full dosage assists in blood 
regeneration. 

Quinine , — This remains the sheet anchor of malarial therapy and generally 
should be given by the mouth. In the acute attack quinine is most potent 
in bemgu tertian, less active in quartan, and least so in iqalignant tertian 
malaria. Regarding cure of relapses, it has less effect on P. vivax and P. 
malanw than on P. falciparum, in which the relapse rate is considerably 
less than in benign tertian malaria. Quinine acts effectively on the sub- 
tertian schiflonts and allays acute symptoms, but does not affect the develop- 
ment of either the gainetocytes or the sporozoites. Various salts are available, 
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inoluding the bihydrochloride, hydrochloride, bisulphatc, sulphate, euquiiiine 
and tannate. Opinions vary regarding the optimum dosage and duration 
of treatment, and James suggests that a delay in quinine administration 
may be advisable in non-urgent cases until natural antibodies have developed, 
Begarding dosage, some advocate 30 grains daily for 1 month ; others give 
10 grains thrice daily for 1 week and thereafter 5 grains night and morning 
for 2 to 3 weeks. The dosage should certainly not be less than 15 grains 
daily for 10 days. Owing to its solubility the bihydrochioride should be used 
for both intramuscular and intravenous injections, the dosage being 7J- 
10 grains in 10 c.c. of distilled water. Quinine by the mouth may be given 
in solution or cachets, but not in pills made with insoluble salts as they may 
fail to dissolve and not be absorbed. Children bear quinine well, the dosage 
being appropriate to the age. In malarial patients its administration is 
advisable in the puerperiuin and before operation or anaesthesia (10 grains 
daily). Intramuscular injections of concentrated quinine may cause necrosis 
of muscle and sterile chemical abscess may result ; bacterial abscesses, 
tetanus and gas gangrene have also been reported following injection with 
contaminated material. Intravenous injections are much preferable provided 
the solution is adequately diluted and injected slowly ; it can be employed 
(1) where vomiting is excessive ; (2) where quinine is ineffective per os ; 
(3) where absorption of quinine is defective as shown by its absence from 
the urine when tested with Mayer-Tanret’s reagent ; (4) in such pernicious 
manifestations as cerebral and algid malaria where speed is essential to save 
life. Occasionally in the tropics malarial fever proves refractory even to 
intravenous quinine, and similar findings have been recently recorded by 
James, with certain strains in experimentally induced malaria. The toxic 
effects of the drug include tinnitus, visual and gastric disturbances, deafness 
and amblyopia : idiosyncrasy may result in severe erythematous and 
urticarial rashes. Cinchona febrifuge, consisting of the combined alkaloids 
of cinchona, is advocated by Acton on economic grounds ; the dosage is 
21 grains daily for 10 days. 

Mepaciine hydrochloride {quinacrine, atehrin), a synthetic acridine deriva- 
tive which, like quinine, acts on the asexual parasites within the corpuscles, 
but has little action on the gametocytes and none on the sporozoites. It 
is given in tablet form in doses of 0-1 g. thrice daily after food for 5 to 7 
days, and this course can be repeated once or twice after a week’s interval. 
It is at least as effective as quinine in ridding the blood of parasites, relieving 
symptoms and preventing relapses. Headache, abdominal discomfort, 
intestinal colic and a transient yellow staining of the skin may result 
from its administration ; troublesome dreams, mental disturbances and 
certain psychoses have been recorded as occasionally associated with its 
administration. When doubt exists as to whether atebrin is being absorbed 
from the intestine, its excretion in the urine should be tested by adding 
sulphuric acid ; in the presence of atebrin an intense yellow colour is 
produced and the solution gives a marked fluorescence with ultraviolet 
light. 

If the drug is not being absorbed, or in cases of urgency, a soluble prepara- 
tion — atebrin musonate — can be injected intramuscularly. It is available 
in ampoules containing a dosage equivalent to 0‘1 g. or 0*3 g. atebrin. Local 
pain and toxic cerebral features were recorded following its use in the CeylOn 
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epidemic. Mepacrine hydrochloride should be given in preference to quinine 
in pregnancy and in patients who have previously had black water fever ; 
in the Tatter the urine should be rendered alkaline with citrates. 

Pamaquin (prcRquinine^ plasmoquine ) — a synthetic quinoline derivative 
was shown by Rochl to destroy malignant tertian gametocytes, but to have 
practically no effect on schizonts, whereas in benign tertian and quartan 
infections it probably acts on both phases of the parasite ; sporozoites are 
also affected, but too large a dose has to be employed prophylactically to 
prevent infection entirely. It is put up in tablets — plasmoquine simplex — 
containing O'Ol g. and 0*02 g., one tablet being given thrice daily after food 
for 5 days. Toxic symptoms include headache, abdominal pain, cardiac 
arrhythmia, cyanosis and inethaBinoglobincythaemia, the methaemoglobin being 
found within the corpuscle and not free in the plasma. 

Combined TreMment . — Pamaquin (0*01 g.) can with benefit be given 
with quinine (0'125 g.) in the form of pamaquin-compound, two tablets 
being taken twice daily after food for 7 days. It is advised to repeat such 
a course of treatment four times with a four-day interval between each 
course. Pamaquin used to be given simultaneously with mepacrine hydro- 
chloride, but owing to the frequency of abdominal pain and other toxic 
complications, it is now customary to give a course of mepacrine hydrochloride 
(0*1 g., t.d.s., p.c.) for 7 days and after an interval of 3 days to give a course 
of pamaquin (0*01 g., t.d.s., p.c.) for 5 days. The same treatment can be 
repeated after an interval of 7 days. This combination of mepacrine hydro- 
chloride followed by pamaquin gives excellent results and has much to 
recommend it. 

Another synthetic drug — certuna — with strong gametocidal action has 
recently been described by Kikuth, and as its toxicity is less marked than 
pamaquin and it can be given along with mepacrine hydrochloride, it may 
possibly replace pamaquin in malaria therapy. 

Patients with latent malaria must be specially warned against getting 
wet, bathing, excessive exertion and alcoholism, as these factors precipitate 
relapses. 


BLACKWATER FEVER 

Synonyms. — Ilaiinoglobinuric or Melanuric Fever ; Malarial Hsemo- 
globinuria. 

Definition. — An acute com])lication of chronic malignant tertian malaria, 
characterised by one or more intravascular hjemolyses of considerable 
severity, haemoglobinuria, fever, vomiting, jaundice and ansemia. 

iEtiology. — Blackwater fever occurs in Nyasaland, Uganda, the Sudan, 
East Africa, West Coast Colonies and other parts of tropical Africa, in the 
Duars, the Terai and the Jeypore Hill tract (Madras) in India, in Italy, 
Greece, Macedonia and Palestine, in the southern states of the U.S.A.,’ 
Panama, etc. It invariably originates in an endemic zone heavily infected 
with malignant tertian malaria. Native populations may enjoy immunity, 
while colonists, imported natives and even visitors are attacked. Its most 
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frequent incidence occurs from 1 to 5 years’ residence, but it may appear 
within 3 months. Multiple attacks are common. Though seen more fre- 
quently in males, both sexes and children as well as adults are susceptible. 
Practically every case gives a history of chronic malaria, often associated with 
irregular (juinine intake, the rare exceptions being examples of latent infec- 
tion. Quinine is the great factor precipitating the attack, but chill and 
over-exertion sometimes do so as well. Pamaquin (plasmoquine) also may 
precipitate blackwater, but mepacrine hydrochloride (atebrin) infrequently 
does so. Some have regarded the condition as due to a biological lysin, others 
suggest it may have an anaphylactic origin or be caused by a direct haemolytic 
action of quinine on the corpuscle. There is no evidence of dermal hyper- 
sensitivity or of idiosyncrasy to quinine, and no lysin has been demonstrated. 
Possibly the intracellular lysin normally contained in R.E. cells which have 
hypertrophied as a result of chronic malaria, is suddenly liberated into 
the blood. Such lysin may become immediately fixed to the corpuscles 
in the visceral vessels and so be no longer demonstrable in the peripheral 
blood. 

Pathology . — Morbid anatomy. —The skin is jaundiced, the blood 
watery, the scrum sometimes tinged with haemoglobin, while malarial 
pigment may persist in the viscera although not in large amounts. The 
liver is enlarged and soft, the bile thick and tarry, the spleen big and its 
pulp almost diffluent ; the kidneys are dark, swollen and intensely congested. 
Microscopically, haemosiderin is found in the liver and spleen in which malarial 
pigment may also be evident. Eosinophilic, granular debris blocks the 
tubules of the kidney, and there is toxic degeneration and desquamation of 
the cells of the convoluted tubules. Cloudy swelling and necrosis of liver 
cells, especially of the centre of the lobule, may occur generally associated 
with malarial pigment in Kupffer’s cells. 

Clinical pathology , — Malarial parasites, often present in blood smears at 
the beginning of the attack, are rare after 24 hours, and generally absent at 
autopsy. The urine shows albumin, oxy-hsemoglobin and urobilin m excess ; 
methaBinoglobin is generally demonstrable. Bile is present only in the most 
severe cases, and ketones may also appear. The characteristic sediment 
consists of brown, granular debris and granular casts. Ked blood corpuscles 
are scanty or absent. The plasma contains oxyhsemoglobin, and after 
some hours methsemalbumin as well. There is an intense hyperbilirubinaemia 
with an indirect van den Bergh reaction of 5 to 85 units, but immediate 
direct reactions only occur in the severest cases with toxic changes in the 
liver. The blood urea is markedly raised, the excess being derived partly 
from destroyed corpuscles and partly from renal retention ; one case m our 
series which recovered showed a blood urea of 450 mg. per 100 c.c. When 
only a limited number of nephrons are blocked, urea retention leads to 
polyuria ; where blockage is extensive oliguria or even anuria results. In 
the latter t 3 rpe of case renal acidosis may develop ; this is associated with 
lowering of the COg combining power of the plasma, a decrease in serum 
calcium, and an increase in the blood phosphorus. Ansemia is frequently 
profound, and in severe cases 50 per cent, of the corpuscles may be destroyed 
overnight. A study of the excretion curves of urmary haemoglobin shows 
that several distinct intravascular haemolyses may occur. 

Results of Hwmoglobin Disintegration . — In malaria red cells are destroyed 
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during fcjporulation when malaria pigment and some undestroyed hsenio- 
globin gaiiiis access to the blowl stream. Many of the parasitised 
corpuscles, however, are phagocytosed by the hypertrophied reticulo- 
endothelial system, where they undergo intracellular lysis, with the pro- 
duction of bilirubin and haemosiderin. In blackwater fever the circulating 
corpuscles are destroyed in situ, and frank haBmoglobinaemia results ; also 
hsemoglobiuuria whenever the concentration of the extracorpuscular haomo- 
globin exceeds the renal threshold. If the reaction of the mine be acid the 
oxyhsemoglobin tends to be converted into metheemoglobin and acid hsernatin 
which is precipitated along with granular debris, causing a variable degree 
of blockage of the tubules. Some of the circuiating haemoglobin is absorbed 
directly by the reticulo-endothelial cells, with the production of hamiosiderin 
and bilinibin. The resulting hyperbilirubinaemia accounts both for the 
haemolytic jaundice and the pleocholia, with bilious vomiting and dark 
brown stools ; while the absorption of surplus stcKJobilinogcn causes iiro- 
bilinuria, especially in the presence of liver damage. Finally, any residual 
circulating haemoglobin is split into globin and reduced haematin (ferrous), 
which is immediately oxidised to oxyhae matin (ferric) and unites with serum 
albumin to form metha^malbumin (Fairley, 19^). It is this pigment which 
in the past has been ennfused with methaemoglobin, but which differs from 
it in its extra-corpuscular distribution, and in having an a band at 623 
which is not altered by Stokes’s reagent, but is dispersed by strong ammonium 
sulphide with the production of a haemochroraogen having an a band at 
558 

Symptoms. — No recognisable pre-black water fever stage exists, and the 
patient generally thinks an ordinary attack of malaria is impendiiig. The 
onset is generally sudden, with c;hill and loin pain, but in mild cases red or 
black urine may be the first indication, A rise of temperature is almost 
invariable, rigor is common, and nausea, bilious vomiting and epigastric 
discomfort are characteristic. The urine, which may be pinkish or red at 
first, soon becomes port- wine or porter-coloured, presenting the charac- 
teristics described. As the condition progresses polyuria, oliguria or anuria 
may develop. Within a few hours yellowish discoloration of the skin and 
conjunctiva) is apjiarent ; this increases in intoisity as haiinoglobinuria 
continues, but oidy in the severest cases is bile found in the urine. The 
pulse is rapid and of low tension at first, and the blood pressure in severe 
cases is markedly depressed (S/D =80/50) at onset, though later it rises. 
Hiccough is a serious feature and there may be great restlessness, anxiety, 
pallor, cold extremities, and tkready pulse occasioned by the rapidly develop- 
ing anaBinia. As inany as 2,000,000 red cells per c.inm. may be destjoyed 
in 24 hours by recurrent haemolyses. Headache and lumbar pain are char- 
acteristic. The spleen and liver are generally demonstrably enlarged and 
tender, and may cause discomfort ; the spleen decreases in size during the 
attack* Localised tenderness over the distended gall bladder may also 
occur. The fever at onset resembles a malarial paroxysm, is highest at first, 
becomes intermittent or remittent later, and generally declines in 3 to 4 days 
as the vomiting subsides and the urine clears. Post-htemoglobinuric fever 
may appear after haBmoglobinuria has ceased and persist well into con- 
valescence. Hyperpyrexia jpaay develop especially in the late phases of 
the disease, while some cases show a marked tendency to haemorrhages in 
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the skin and the gastro-intestinal tract. In one of onr series the rash simu- 
lated that of typhus fever. 

Several different clinical types are encountered: (I) Mild hfemoglo- 
binuria, especially common in children, in which blood pigment in the urine 
is only found for a few hours. (2) Severe hsemoglobinuria, associated with 
the clinical features already described. These are separated into two groups : 
(a) the polyuric type in which renal excretion is well maintained despite 
evidences of nitrogenous retention, and (h) the oliguric and anuric types. 
Catheterisation at first shows small quantities of highly albuminous, perhaps 
bile-stained, urine, followed later by complete suppression. Anuria may 
set in early, and is associated with a normal or subnormal temperature. 
Hepatogenous jaundice not infrequently- develops. Life may be prolonged 
for many days, and death occnr without signs of ursemia. 

Toxsemic features are common in both these types. Their differentiation 
is important, since blood transfusion is a life-saving procedure in polyuric 
cases. (3) Intermittent haemoglobinuria', in which blood pigment is present 
in the urine from time to time, though in the intervals it disappears entirely. 
Ill these cases the temperature continues and post-haemoglobinuric fever is 
common ; icterus and anaemia are well marked. 

Course and Complications. — Complications include anuria, post-haemo- 
globinuric fever, anaemia, retinal haemorrhages, biliary colic, pigment calculi 
and cholecystitis. About 10 per cent, of cases relapse during the course of 
an attack (Ross). Convalescence may be prolonged owing to anaemia and 
transient renal dysfunction, but there is no evidence that chronic nephritis 
results. 

Prognosis. — The prognosis depends to a considerable extent on the 
quantity of corpuscles destroyed, and if during any single rapid haemolysis 
this amounts to half a litre of normal blood, and the reaction of the urine 
Tbe acid, a fatal anuria appears inevitable. The mortality rate varies from 
20 to 40 per cent., and though some cases are doomed from the onset, in 
others modern therapy favourably influences the course of the illness. 
Unfavourable features include rapidly increasing jaundice, grave ansemia, 
severe hiccough, anuria and hyperpyrexia, while bile in the urine or a 
y)ersistent increase in the blood urea and bilirubin is a grave prognostic 
omen. 

Treatment. — Prophylactic. — The j)rophylaxis of blackwater fever is that 
of malaria. Where there is a previous history of haemoglobinuria, the urine 
should be alkalinised with citrates and afcebrin given in preference to quinine 
for febrile malaria. 

Curative. -The (tauses of death in blackwater fever are well known, and 
in the absence of knowledge concerning the mechanism of the haemolysis and 
of specific remedies for terminating it, the therapeutic indications are ; (1) 
to combat the anaemia, anoxaemia and heart failure ; (2) to alkalinise the 
urine, to prevent or relieve suppression, and to decrease the toxaemia. 
Measures directed to these ends include absolute rest in bed in the recum- 
bent posture, fluid by various routes, oral and intravenous citrates, intra- 
venous glucose and blood transfusion. Transport is justifiable only if it 
places the patient under better conditions for treatment. Careful nursing 
is all important. The diet at first should consist of bland fluids like barley 
water, fruit juices and glucose ; later, milk, fruit jellies, junket, custard 
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and Benger’s food are allowed. Proteins are restricted well into convalescence 
owing to renal involvement. Fluids are pushed per os and should contain 
sufficient sodium bicarbonate and potassium citrate to alkalinise the urine, 
and so lessen the clogging of the renal tubules. Should vomiting prove 
troublesome gastric lavage may be practised and water, alkalis and glucose 
given per rectum. In all cases where the urine is acid in reaction 1 pint of 
bicarbonate of soda solution (150 grains to 1 pint) should immediately be 
injected intravenously and repeated if necessary ; the solution must be 
sterilised by filtration or by adding the bicarbonate to cooled boiled 
water, since actual boiling is liable to convert it into the toxic carbonate. 
Recent work by Busby, Hart, Kekwick and Whitby on alkalinisation of 
the urine indicates that 150 c.c. of a 3 per cent, solution of sodium citrate 
(4*5 g. =gr. eq.) is sufficient to render the urine temporarily alkaline ; alter- 
natively, 8 g. of potassium citrate given per os has the same effect. To 
keep the pH of the urine on the alkaline side of 7*0, 35 g. potassium citrate 
should be given together with 3000 c.c. of fluid in the 24 hours. Lemon 
juice, coffee or milk disguise its disagreeable flavour. Alternatively, a total 
of GCK) c.c. of 3 per cent, sodium citrate (18 g.) in 2400 c.c. of 5 per cent, 
glucose by intravenous drip may be administered every 24 hours. The 
onset of alkalosis is suggested by headache, giddiness, vomiting and muscular 
cramp. As a clinical index to pH, the urine may be regarded as sufficiently 
alkaline if it turns red litmus blue, or if the urine is a bright red indicating 
unchanged hsomoglobin. When the urine has a brownish tint, or is porter- 
coloured, methteiiioglobin is present and the urine requires alkalinisation. 
Intravenous injections of dextrose assist the heart’s action and help to combat 
toxflemia and urinary suppression. One to 2 pints of a 5 per cent, solution 
are used, but in anuria a 10 to 20 per cent, solution is a more potent diuretic ; 
hot fomentations to the loins, dry cujiping and colonic douches with hot 
saline (120° F.) are all useful for this purpose. Diuretics like caffeine citrate 
and caffeine sodium benzoate have their advocates, and the bowels should 
be kept opened with salines or calomel. In collapsed cases with low blood 
pressure, warmth, pituitary extract and elevation of the foot of the bed may 
be of benefit. Transfusion is the best means of dealing with anaemia, and in 
severe cases manifesting rapid blood destruction and cardiac weakness 
1 pint of citrated blood from a suitable donor should be given without delay 
even during the haemolytic period and repeated if necessary. In polyuric 
cases blood transfusion is a life-saving procedure, but its effect in the anuric 
type of case is more uncertain, for though it may improve the blood count, 
death from uraemia may still ensue. Once the haemolysis has stopped marked 
reticulocytosis, followed by blood restoration, generally proceeds auto- 
matically in the well-fed European, but iron in adequate dosage and liver 
injections are beneficial in vegetarians and in people living on diets deficient 
in good animal protein ; in addition, blood transfusion may be advisable 
under such circumstances. Regarding specific therapy opinions differ. The 
tendency of the haemolysis is to destroy the great mass oLthe parasites and 
occasionally natural cure results. Where parasites persist in the blood a 
course of mepacrine hydrochloride should be given; otherwise treatment 
with anti-malarial drugs is better postponed until convalescence. 
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LEISHMANIASIS 

LeiehmaniaBis is the term applied to a group of diseases caused by 
parasites of the genus Leishmania. Some of these are general infections, 
others are local. Of the first, we have kala-azar, due to Leishmania danovani 
(Laveran and Mesnil, 1903) and infantile or Mediterranean kala-azar caused 
by L. infantum (Nicolle, 1908). Both morphologically and serologically they 
are the same parasite, no marked differences occur in inoculated animals, 
and there seems no reason to separate them. Oriental sore, due to L. tropica 
(Wright, 1903), and American dermal leishmaniasis, due to L, braziliensis 
(Vianna, 1911), are, however, distinct species belonging to the second group, 
and according to Noguchi are separable serologically. 

Kala-azar 

Definition. — Kala-azar, or black fever, is a specific disease associated 
with enlargement of the spleen and liver, anaemia, great emaciation and 
irregular fever of long duration caused by the protozoon L. donovani, present 
in the peripheral blood and reticulo-endothelial cell system. 

Etiology. — The disease has definite geographical limitations, being 
commonest in India, Assam and the Mediterranean littoral, where 90 per 
cent, of the cases occur in children ; it is also found in China, Indo-China, 
the Sudan, Abyssinia, Russian Turkestan and Mesopotamia. Natives 
appear more susceptible than Europeans, probably owing to different habits 
of life. In Assam villages the introduction of an infected case generally 
precedes other cases, and often it appears to be a house infection (Rogers). 
Children and young adults are specially liable, and mal^ appear more 
susceptible than females. 

The rounded non-fiagellate stage of the parasite is a small oval body, 
2 to 5 iu, long by 1 to 2 broad, containing two structures, one a large round 
laterally placed nucleus (macronuclcus or tropbonucleus) staining bright 
red with Romanowsky’s stain, the other (kinetoplast, micronucleus, centro- 
some), which is usually rod-shaped, stains a deep reddish-purple and has 
one end pointing toward the nucleus. It can be cultivated on rabbit-blood 
agar (N.N.N. medium) if grown for 2 to 3 weeks at room temperature 
(22-25° C.), provided the culture material has not been contaminated 
(Rogers). During growth Leishmania bodies develop into leptomonads 
measuring up to 24 microns in length, with a flagellum and centrosome 
at one end and a central macronucleus. This flagellate undoubtedly 
represents an intermediate stage in some insect vector which is almost 
c erta inly the sand-fly. In India it was Sinton’s original observation that 
the local distribution of Phlebotomus argentipes coincided with that of kala- 
azar, which led to the transmission experiments of Knowles, Napier and 
Smith. It is now known that if sand-flies be fed on kala-azar cases, heavy 
leptomonas infections develop in the mid-gut, oesophagus and pharynx, 
these parasites being capable of producing the disease if artificially injected 
into hamsters. Infection, however, has only once been successfully trans- 
mitted by the actual biting of infected sand-flies. In the Mediterranean 
area very young children and dogs suffer from kala-azar, whereas in India 
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and North China infections occur mainly in older people and extremely 
rarely in dogs. Adler suggests that the former infections result from biting, 
the latter from crushing these insects. 

Pathology. — The parasites are very generally distributed in the 
endothelial cells of the capillaries throughout the body^ where they multiply, 
eventually burst through, and are subsequently taken up by phagocyte cells 
of the blood and tissues. Common sites for the parasite are the reticulo- 
endothelial cells of the liver, spleen, lymphatic glands and bone* marrow ; 
less commonly they occur in the lungs, pancreas, kidneys, adrenals, testicles, 
intestinal submucosa, intestinal ulcers and the lymphatics draining them 
(Manson and Low). The central nervous system is never involved. Meleney 
holds that the macrophage or reticulo-endothelial cells respond specifi* 
cally by local multiplication in this disease, forming “ clasmatocytic tissue.*’ 
At autopsy emaciation is marked, the spleen and liver are generally enlarged, 
while dropsical effusions and intestinal ulceration may occur. The spleen 
is at first soft, pulpy and friable, later it becomes hard and fibrous ; the 
capsule is thickened, and perisplenitis and infarcts may also be present. The 
liver is firm and friable, the capsule is thickened, and fatty degeneration 
and a nutmeg appearance are common ; cirrhosis may eventually result. 
The bone-marrow is generally red and soft, showing a decrease of fat, while 
the mesenteric glands are often enlarged, presenting a central necrosis. The 
heart is dilated and flabby, while the entero-colon may show superficial 
or deep ulcerations. Napier holds that the latter at least are of dysenteric 
origin. Poat-kala-azar dermal leishmaniasis has recently been described. 

Symptoms. — The incubation period is probably from 1 to 4 
months, but cases may occur IJ years after exposure. The onset, 
especially in endemic areas, may be sudden, with fever simulating 
malaria or typhoid, or it may be insidious. Often in febrile cases the 
diagnosis is not made until relapses occur and the more classical features 
of the disease develop. These may be classified as follows : (1) Irregular 
remittent or intermittent pyrexia which, though not necessarily high, is 
characteristic. Periods of apyrexia spontaneously develop, especially 
during the day, and may lead to confusion with Malta fever. A double 
daily rise may occur in the afternoons and evenings (20 per cent, of cases), 
but this may also be noted in other diseases and is not pathognomonic. 
(2) Lpss of hair and deepening colour or pigmentation of the skin — hence the 
name black fever. (3) Anssmia with the characteristic blood changes. 
(4) Rapid loss of weight and cachexia. (5) Splenomegaly, which may 
be the first sign or only be noted after 1 to 2 months of fever. In the early 
stages the spleen feels soft and doughy, but not tender ; later it hardens 
and may reach very large dimensions. (6) The liver is generally palpable 
(88 per cent.), presenting a sharp lower edge. (7) Diarrhoea. — There is good 
appetite associated with poor digestion which itself may lead to intermittent 
diarrhoea (Napier). If blood and mucus be present, intercurrent dysentery 
should be suspected, (8) Other features include night sweats, persistent 
irritating cough, palpitation, dyspnoea, low blood pressure, i.e. below 100 mm. 
of mercury, oedema of the extremities and occasionally puffiness of the face. 
Ameno rrhoea often develops, but conception may occur with congenital trans- 
mission from the mother (Low and (*ooke). The blood changes, which include 
anssmia, leucopenia and reduction in the platelet count, are due to replace- 
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ment of both the leucobbv'stic and erythroblastic marrow by clasmatocytic 
tissue. The hwmoglobm is often proportionally reduced, so that the colour 
index may equal 1-0 ; in other cases it is 0*7 or 0-8. The ))lood picture 
may show anisocytosis, poikilocjtosis, poljchromMia and normcmlasts. 
Theleucopemais extreme, often sinking to 2000 per c.mm., and in 80 per cent. i 
of cases it is less than 4000 per c.mm. The differential count reveals a 
relative increase in lvmphoc3rtes and monocytes, with a decrease in neutro- 
philes and eosinophiles. The coagulability of the blood may be prolonged, 
the cidcium, blood sugar and serum albumin are reduced, and the total 
globulin content of the blood is raised, euglobulin increasing at the expense 
of the pseudo-globulin fraction. 

Complications and Sequelae. — Owing to debility and bone-marrow 
involvement with leucopenia, the re/^ijBtanoe to bacterial infections is 
markedly decreased, and influenza, broncho-pneumonia, lobar pneumonia 
and tuberculosis are common causes of death ; otitis media and cancrum oris 
may occur, especially in children. Watery diarrhoea is common and inter- 
current dysentery frequent. Purpura, epistaxis, bleeding from the gums 
and melaena may be encountered. The sequelse include chronic splenome- 
galy plus severe ansemia and cirrhosis of the liver, sometimes associated with 
ascites and demonstrable parasites. Jaundice frequently appears within 
3 months of treatment and may persist for several months, Post-kala- 
azar dermal leishmaniasis has recently been described. Areas of depig- 
mentation generally appear about a year after antimony injections, and 
papillomatous nodules, in which leishmania can be found, occur the following 
year. A xanthoma-like condition is also described, but ulceration never 
occurs. Parasites arc demonstrable in smears and culture, and apparently 
they are confined to the skin as splenic puncture yields negative results. 
Occasionally the condition appears in persons who give no history of previous 
kala-azar or of treatment. 

Course. — Bentley showed in the Assam epidemics, prior to the intro- 
duction of antimony, that the disease lasted 1 to 2 years in chronic cases. 
The mortality rate, if untreated, is about 90 per cent. 

Diagnosis. — Kala-axar has to be differentiated from the febrile spleno- 
megalies of the tropics, especially chro nic malaria, ujidulant fever and e nte ric 
fever ; sohistoaoinia^s, Banri’s disease and leuksemia must also be considered, 
and owing to the danger of haemorrhage in the latter disease splenic puncture 
should never bo undertaken until blood examination has excluded it. 
In childhood Mediterranean kala-azar has to be differentiated from Cooley’s 
anaemia, commonly found in Greece, von Jaksch’s anaemia and acholuric 
jaundice. Diagnosis is . generally dependent on the demonstration of 
L-doMumi in smears from the liver or spleen or cultures on N.N.N. medium 
obtained from the peripheral blood. Parasites are less common in the 
peripheral blood in Mediterranean than in Indian kala-azar. Aspirated 
material for microscopical examination must be collected in an absolutely dry 
syringe. 

The formol- gel or aldehyde test of Napier is of considerable value in the 
diagnosis of kala-azar, especially when the result is positive and associated 
with a leucopeuia. The test is performed by adding 1 drop of commercial 
formalin (30 per cent, formaldehyde) to 1 c.c. of clear serum, which is imme- 
diately shaken and left at room temperature. When the reaction is positive 
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the sernm immediately becomes viscid, and within 1 or 2 minutes assumes 
a whitish opalescent appearance and sets so that the tube can be inverted 
without spilling. In from 3 to 20 minutes it forms a solid opaque coagulum 
like the white of a hard>boiled egg. 

For the first three months the reaction is of doubtful value, but after this 
it is generally positive. 

Prognosis. — Intercurrent disease, severe intestinal symptoms, and 
cirrhosis with ascites are of grave significance. Modem therapy generally 
results in recovery, provided the condition is not too advanced and inter- 
current disease absent. 

Treatment. — Prophylactic. — Segregation and treatment of the sick, 
and abandonment of infected houses and rebuilding at distances not less 
than 300 yards have been effective in India. Destruction of the probable 
sand-fly vector and of its breeding-places is indicated. 

Curative. — The patient is put to bed on a milk or light diet and intercurrent 
disease treated. Napier advocates an iron tonic mixture, and tincture of 
digitalis if there is cardiac weakness. Certain antimony compounds are specific, 
the most difficult form to cure being Mediterranean kala-azar. At first the 
tri valent compounds of the tartar-emetic type were employed, I)ut now penta- 
valent antimony derivatives, such as neostibosan, are replacing them, owing to 
their rapid action, reduced toxicity for the host and increased toxicity for the 
parasite. Trivalent antirnony compounds . — Antimony and potassium tartrate, 
and antimony and sodium tartrate are given intravenously on an empty 
stomach in a 2 per cent, solution thrice weekly. The initial dose is J grain, in- 
creasing by ^ grain until a maximum of 2 to 2| grains is attained. Only freshly 
prepared solutions sterilised by boiling should be employed, and the total 
course is 40 to 60 grains. Effects of treatment are to reduce the tempera- 
ture to normal, decrease the splenomegaly and hepatomegaly, increase body 
weight and restore the leucocytes to normal numbers. Cough and nausea 
following injections are not important, and rheumatic-like pains are frequent. 
Sever toxic manifestations like bradycardia, severe vomiting, diarrhoea and 
jaundice necessitate a suspension of treatment. Numerous other trivalent 
compounds have been employed, including antimosan, which is less toxic 
than tartar emetic, but almost as slow in producing cure. Pentavalent 
antimony compounds . — These include stibamine, von Heyden 693 or neo- 
stibosan, stibenyl, urea-atibamine, aminostiburea, neostam, urea-stibol and 
stibosan von Heyden 471. The dose of urea-stibamine, amino-stiburea and 
neostam as advocated by Napier is O’l g. initially, 0-2 g. as a second dose 
and 0*25 g. for each subsequent injection. With stibosan and von Heyden 
693 (neostibosan) an initial dose of 0-2 g. with subsequent doses of 0*3 g. 
is advisable. Debilitated patients require smaller doses, while children, 
although tolerating proportionally larger doses than adults, receive smaller 
initial doses. The length of different courses varies from 8 to 15 daily in- 
jections. Toxic features include vomiting, giddiness, nausea, and more 
rarely diarrhoea, hepatitis and jaundice and an alarming^ anaphylaxis-like 
sjmdrome, })roducing puffiness of the face, urticaria and cardio-vascular 
collapse, etc. The beneficial effects of treatment are similar to those de- 
scribed with the trivalent compounds, except that the drugs act quicker 
and more effectively. Cure is indicated by an absence of clinical symptoms 
for 6 months, a negal i\'e aldehyde test, an increase in serum albumin associated 
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with a decrease in total globulin involving the euglobulin fraction, and a 
permanent disappearance of parasites. 

Oriental Sore 

Synonyms. — Tropical Sore ; Aleppo Sore ; Bagdad Boil ; Delhi Boil ; 
Biskra Button ; Bouton d’Orient ; Date Boil, etc. 

Definition. — An infective granuloma of the skin and subjacent tissues 
caused by LmaJinvania tropica, producing nodular lesions which generally 
break down and form chronic indolent ulcers. 

Etiology. — The condition is common in parts of the East, including 
Mesopotamia, Arabia, Persia, Asia Minor and the North-West Frontier of 
India. It also occurs in Northern Africa, Egypt, the Sudan, Nigeria, the 
French Congo, and has been reported in Spain, Italy and Greece. Essentially 
it is a disease of towns, notably of Bagdad, Delhi and Lahore, and its incidence 
on exposed parts suggests an insect vector. Wherever it occurs sand-flies 
are common, and the remarkable development into virulent flagellates 
occurring in the mid-gut and extending forward to the proboscis after feeding 
them on oriental sores, indicates that these insects are the transmitters — 
probably Phlehotomus papatasii and P. sergenti. The parasite itself is morpho- 
logically indistinguishable from that of kala-azar and can be directly trans- 
mitted by inoculation ; it is auto-inoculable, but not through the unbroken 
skin. Dogs, cats, guinea-pigs, etc., are susceptible. 

Pathology. — Infective granulomata are produced, sections showing 
atrophy of the epidermis, infiltration of the corium and its papillae with 
lymphocytes, plasma cells and macrophage endothelial cells containing 
L, tropica. If the nodule ulcerates secondary bacterial infection ensues. The 
keloid type of lesion described in the Sudan may show epithelial cell nests. 
Unlike the American form, the mucous membranes are rarely involved. 

Symptoms. — The incubation period varies from 1 week to 6 months. 
Commencing as a small itching red papule, it develops into a nodule or blind 
boil, which occasionally persists for a year or more before disappearing. 
More usually the lesion becomes covered with a yellow crust and ulcerates, 
the ulcer having well-defined rounded edges and a granulation tissue base 
exuding thin pus. The sores may be single or multiple, as many as 35 having 
been recorded, and are specially common over the hands, wrists, feet, legs 
and face. Various other forms of dermal leishmaniasis due to L. tropica 
may be encountered. They include (1) small, firm, discrete nodules occurring 
in the course of the lymphatics ; (2) warty outgrowths or papules known as 
the verrucose form, first described by Ferguson and Richards in Egypt ; 
and (3) lupus-like nodules, which may implicate the cheek. 

Diagnosis. — This is dependent on demonstrating the parasite. If ulcera- 
tion has occurred the skin at the edge of the ulcer should be sterilised with 
iodine, punctured with a glass pipette, and the material so obtained inoculated 
on to N.N.N. medium. Bacterial contamination prevents growth. Direct 
microscopical examination of this material often shows L. tropica in the 
endothelial cells. 

Prognosis. — The condition is practically never fatal even when untreated, 
but under these circumstances it may last 18 months, after which the patient 
generally possesses an immunity to further infection. 
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Treatment. — PROPHYLACTrc. — Sand-fliefl and their breeding-grounds 
should be eradicated. 

Curative. — Jn cases which have been secondarily infected, hot boracic 
fomentations or eusol dressings slioijd l>o applied until sepsis is controlled 
and the crusts separate. Local treatment, like carbon dioxide snow, for 
5 to 30 seconds every 10 days, X-ray, radium, zinc ionisation and diathermy 
are advocated as well as local applications of ointments containing methylene- 
blue, iodoform, salicylic acid and tartar emetic (1 to 2 per cent.) : the latter 
may cause painful sloughing. Excellent results may be obtained with 
orisol ointment containing berberine sulphate and dianthrone (derobin, 
cignolin) paint, applied with a camel hair brush and strictly confined to 
the ulcer surface by covering it with paraffin wax. Vaccines have their 
advocates. Tartar emetic intravenously as given in kala-azar is the standard 
treatment, a total course of 20 to 30 grains being required. Neostibosan is 
also being used successfully, and is undoubtedly the most hopeful treat- 
ment when multiple lesions are y)resent. 

Amerk^in Dermal Leishmaniasis 

Synonyms. — Espundia ; Uta ; Piau Bois ; Pian Cayenne ; Forest Yaws ; 
Bosch Yaws ; Bubas Braziliana. 

Definition.-— An infective granuloma due to Leishmnia hraziliensis, 
producing cutaneous nodules and ulcers on exposed surfaces ; the buccal 
and nasal mucous membranes may be extensively involved, also the lymph 
glands and lymphatics. 

£tiology. — It is found in South America, in Brazil, Venezuela, British 
and Dutch Guiana, Bolivia, Peru and Paraguay. The disease is specially 
frequent amongst wood-cutters and people living in forests : some wood- 
loving insect, tick or bug is thought to be the transmitting agent. Morpho- 
logically, L. fmziliensis is similar to L. trofica, Imt differs serologically 
(Noguchi). 

Symptoms. — The incubation period is about 2 months. The lesion 
originates as an itching papule, which may develop into a blind nodule or 
ulcerate, producing fungoid granulations. Later, ulcers appear at the margins 
of the mouth and nose, often subsequently involving their mucous surfaces, 
the larynx and nasal septum (20 per cent.). Fever, joint pains and bronchitic 
symptoms now appear, but many years may elapse before the patient 
succumbs to intercurrent disease. 

Diagnosis. — Demonstration of the parasites either in scrapings from the 
spreading margin of the ulcer or by culture completes the diagnosis. Syphilis, 
rodent ulcer, leprosy and tuberculosis closely resemble the destructive form 
of L. braziliensis which, however, never involves bone. 

Prognosis. — Untreated cases are liable to die of intercurrent disease or 
cachexia, but with tartar emetic treatment the prognosis is satisfactory. 

Treatment. — Cases with extensive involvement of mneous membranes 
die if untreated, but even these recover with modem therapy, which is 
similar to that outlined for oriental sore and kala-azar. A full course of 30 
or 40 grains of tartar emetic should be administered intravenously. 

Stibophen (fouadin), a trivalent antimony compound, yields very satis- 
factory results : twenty to thirty intramuscular injections are given in a 
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gsadild dosage of from 1-5 c.e. Loeal treatment for ulcew on the Bps and nose 
should abo be instituted. 


TRYPANOSOMIASIS 

A group of diseases caused by flagellate parasites of the genus Jrypawo- 
sowor. In Africa, man may be infected with T. gambimae or T. rhodmetm^ 
and in South America with T. arum. Trypanosomes also produce disease 
in animals, the most important being nagana affecting horses, dogs, cattle 
and wild game in Africa caused by T, bruod, which is probably identical with 
T, rhod^iense, T. evansi produces surra and T, aquip&rdum douriue, the 
latter disease, like syphilis, being transmitted during coitus. 

African Trypanosomiasis op Man 

Synonym. — ^Sleeping sickness. 

Deflnition. — This disease, transmitted by the bite of tsetse flies, is 
caused by T. gambieme (Dutton, 1902) or T. rhodesiense (Stephens and 
Faritham, 1910). After initial invasion by trypanosomes, blood infection 
ensues with adenitis, irregular remittent fever, rapid pulse, oedema and 
circinatc erythematous rashes ; later a meningo-encephalitis results with 
lethargy, mental and physical degeneration, tremors, shuffling gait, con- 
vulsions, coina and death. Mild cases, with headache and slight fever, are 
common. 

i£tiplogy. — The disease is limited geographically to areas where the 
tsetse fly abounds and occurs in Western and Central Equatorial Africa, 
including the Congo, Uganda, East Africa, Rhodesia, Nyasaland, etc. 
Natives and whites are both affected, and children and adults of both sexes 
prove equally susceptible. The two species of trypanosome art* indis- 
tinguishable in human blood ; they possess a nucleus, a posteriorly situated 
blepharoplast and a flagellum. T. rhodedense is identified by inoculating 
blood into white rats, when posterior nuclear forms develop ; this so rarely 
occurs with T. gambienae that the test is one of real value in distinguishing 
these two trypanosomes. Eurthermore, T. gambienae manifests an uncertain 
pathogenicity to laboratory animals, and is relatively insusceptible to the 
action of normal human serum. GlossiiisB take up trypanosomes from the 
blood during biting ; those multiply in the gut and pass forward via the 
proventriculus and salivary ducts to the salivary glands, where further 
development ensues. Glossinae become infective in 3 to 7 weeks and remain 
so for life ; they bite mainly in the daytime. T. gainbimiae, the central 
African type, is transmitted by Q, palpalis and G. tackinoides ; possibly 
the natural reservoir of infection is game, such as the reed and bush buck, 
etc., encountered near lakes aiui rivers by which these flies live, depositing 
their larvae in shady, sandy soil. T, rhodesienae, on the other hand, is spread 
by 6r. imrsitam and 0 , awynnertoni which ar^e widely distributed independ- 
ently of water. The reservoir of infectmn is the infected game of the area : 
Bruce identifles this disease with nagana and regards T, rhodesieme as 
identioal with T, bruoei. As the pathology and symptopiatology produced 
by the two African trypanosomes are similar they may be considered together. 
9 
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Pathology. — The lymph glands, which are at first swollen, congested 
and hfismorrhagic, later undergo degenerative changes and extensive fibrosis. 
Enlargement of the spleen due to lymphoid hyperplasia and proliferation of 
endothelial cells also occurs, while thickening of the capsule is common. 
In the late stages trypanosomes are demonstrable in the intercellular spaces 
of the brain and cord, the microscopical appearances of which resemble 
those of meningo-encephalitis and meningo-myelitis. Mott has stressed the 
resemblance to general paralysis, perivascular lymphocytic infiltrations being 
invariable. Neuroglial cell overgrowth is also characteristic, and diffuse 
glial proliferation affects both the white and ^ey matter in the cord : the 
ganglion cells show chromatolysis of their nuclei, most marked in the cerebral 
cortex, and endothelial proliferation in the arteries may occur. 

Symptoms. — Two phases are recognised : (I.) a stage of trypanosome 
fever when the trypanosomes are demonstrable in the blood and gland juice ; 
(II.) the sleeping sickness stage when the cerebro-spinal fluid contains lympho- 
C 3 rtes, globulin and perhaps trypanosomes. The incubation period probably 
varies from 1 to 3 weeks, and occasionally an intense local reaction follows at 
the original inoculation site. In many respects trypanosomiasis resembles 
syphilis. (I.) Trypanosome fever. — This is invariably seen in Europeans, but 
not always in natives. Its main features are : (1) an irregular remittent 
or intermittent temperature low in the mornings, higher at night ; apyrexial 
periods may occur, lasting for weeks. (2) A low tension, rapid pulse of 
too to 120 per minute, which tends to persist despite a fall in the temperature. 
(3) An increase in the respiratory rate to 20 or 30 per minute. (4) Patches 
of circulate erythema, involving mainly the trunk. (5) Localised puffiness 
and oedema involving the feet, legs and face : the skin may be dry and 
irritable. (6) Polyadenitis : enlargement of the posterior cervical glands 
(Winterbottom’s sign) is very characteristic ; the epitrocldear, axillary, 
supraclavicular and axillary glands may also be involved ; they are soft, 
elastic, not tender, and do not coalesce or suppurate. (7) An enlarged spleen 
which is generally palpable. (8) Deep hypersesthesia, especially over bones 
like the tibia and manifesting a definite latent period (KerandeFs sign). 
Long latent periods of several months (rarely several years) may elapse before 
the central nervous system becomes involved, and probably some cases 
undergo spontaneous cure where the virulence of the trypanosome is low. 
Once the stage of sleeping sickness has become definitely established, the 
untreated patient rarely survives for longer than a year. (11.) Sleephig 
sickness. — In the earliest phase the patient may complain of headache, lack 
of concentration, disinclination for work and insomnia, associated with loss 
of weight, enlargement of lymphatic glands and slight tremor of the tongue. 
In the intei'mediate phme the countenance becomes sad, apathetic and 
morose, laziness and emotional instability increase, and the patient is always 
dropping off to sleep, even in tropical sunlight or when eating. The speech 
becomes mumbled and slow, the gait shuffling, and fibrillary tremors of the 
tongue, lips and hands develop. The reflexes are exaggerated and Eomberg’s 
sign is present. In the fiirnl phase all these symptoms become more pro- 
nounced ; muscular weakness is extreme, saliva dribbles from the mouth, 
bed-sores and flexure-contractions may develop, the patient becomes 
entirely bedridden, and coma and convulsions generally terminate the 
picture. 
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The classical picture of sleeping sickness described above represents 
that encountered m areas where the virulence of the trypanosome is high. 
Recent investigation has shown that in both East and West Africa many 
mild cases occur in which slight toxic features, such as headache and a little 
fever, are the only manifestations of the disease. Furthermore, people are 
known to have survived who have had the disease continually for 15 years 
or more. Lester points out that it is the severely infected patient, often 
with involvement of the central nervous system, who attends hospitals and 
dispensaries, and this has resulted in the commoner mild clinical infections 
remaining unrecognised. 

Complications. — Intercurrent infections like dysentery and pneumonia 
often cause death, and, as in syphilis, abortion and stilLbirths are not infre- 
quent. Keratitis, iridocyclitis, and choroiditis occur, and during treatment 
with tryparsamide optic atrophy has to be carefully watched for. 

Diagnosis. — Irregular fevers, especially if associated with cervical 
adenitis, should arouse suspicion in patients who have been exposed to 
infection, and under such circumstances laboratory assistance is invaluable. 
Autoagglutination of the blood is frequently observed. Trypanosomes may 
be found in thin or in thick blood films, or in smears from centrifuged citrated 
blood. Even more satisfactory is the method of gland puncture, provided 
the gland juice be aspirated in a dry syringe, when 87 per cent, of cases with 
adenitis show trypanosomes (Broden). Inoculation of white rats or guinea- 
pigs with blood or emulsified excised gland is also a very valuable procedure; 
Lumbar puncture is essential in later cases ; typically the cerebro-spinal 
fluid, which is often under increased pressure, shows an increase in globulin 
and lymphocytes, and later in medium-sized and vacuolated mononuclear 
cells as well. The advanced cases show counts of from 15 to 100 cells per 
c.mm. Trypanosomes are often difficult or impossible to demonstrate, even 
after centrifuging the fluid, and animal inoculation. 

Prognosis. — The prognosis is very hopeful in T, gamMense^ l»rovided 
modern treatment be commenced before the central nervous system is 
involved ; after this it is more doubtful, though many cases recover. T. 
rhodesiense is a far more virulent type of disease, and most patients succumb 
despite treatment. Europeans appear to recover better than natives, 
probably because they suffer less from intercurrent disease and are treated 
under better conditions. 

Treatment. — Prophylactic. — McLean, in East Africa, discovered that a 
population between 10-60 per square mile proved ideal for the spread of 
sleeping sickness, affording maximum contact between fly and man. By 
concentrating the population in certain areas in Tanganyika sleeping sickness 
was practically eradicated. Destruction of reservoir vectors, i.e, big game, 
has not proved satisfactory. Removal of forest and bush for 15 feet around 
lakes and rivers is a valuable measure with G. palj)alis, but does not affeot 
6\ nvorsitam. Personal prophylaxis is important. White clothes are advis- 
able ; shorts should not be worn, and veils and gloves used when feasible. 
Where possible travelling should be done at night. Duke showed that, 
owing to its delayed elimination, 2 grams of germanin confers protection 
against either J. gamtdense or T, rhodesiense for at least 3 months. 

Curative. — Several specific drugs are of proved value in trypanosomiasis : 

(1) Suramin (Bayer 206, germanin), a complex organic urea compound 
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^is injected intravenously in a dosage of 1 g. at intervals of 2 or 3 
days until a total of 10 g. has been administered. It is especially u^ful 
in sterilising the blood in early oases of both T. gariMense and T. nig&riemey 
but tends to produce albuminuria and casts in the urine. The patient should 
be kept at rest in bed, and throughout treatment the protein content of the 
diet should be limited owing to toxic effects on the kidneys. 

(2) Tryparsamide (sodium N-phenylglycineamide-p-arsonate) is given 
intravenously at weekly intervals in doses of 20-40 mg. per kilo body weight 
(1 *5-3*0 g, for an adult) until a total dosage of 30 g. has been administered. 
Children receive relatively larger doses. Untoward symptoms are jaundice 
and the much dreaded optic atrophy which not infrequently supervenes ; 
its onset may be indicated by failing vision or contraction of the fields of 
vision, flashes of light, ocular pain, lacrymation and photophobia. Many 
cases of total blindness have been recorded. The greater the changes in 
the cerebrospinal fluid the greater the tendency to optic nerve degeneration. 
Although tryparsamide is less trypanocidal than orsanine for trypanosomiasis 
in the ciroidating blood, it has the advantage of acting on T. gawbiense 
when the cerebral nervous system has become involved. It is not justifiable 
to conclude that cure has resulted until the cerebrospinal fluid has remained 
normal for 6 months, and when lumbar puncture shows it to be abnormal 
after treatment another course of treatment must be instituted. 

(3) Orsanine (Fourneau “ 270 ”) is the monosodium salt of 4-acetyl- 
araino-2 hydroxyphenylarsonic acid and is injected intramuscularly or 
intravenously in a dosage of 20-35 mg. per kilogram of body-weight (up to 
2 grams for an adult). Injections are given once a week for 10 to 12 weeks. 
It produces rapid sterilisation of the peripheral blood but a very limited 
effect in the meningo-encephalitic stage of the disease. 

In Gambienae infections, Yorke advocates orsanine or suramin in early 
cases showing a normal cerebro-spinal fluid, while in later cases with a 
pathological cerebrospinal fluid a course of tryparsamide is advised after 
a few preliminary doses of orsanine or suramin have been injected to produce 
peripheral sterilisation. 

In Rhodesimse infections, early cases should be treated with suramiTi. 
Owing to the relative resistance of this trypanosome to the aromatic arsenicals 
the results with tryparsamide are much less satisfactory once there is patho- 
logical cerebrospinal fluid. The best results under these circumirtances 
are obtained by combined treatment of suramin and tryparsamide. What- 
ever treatment is adopted, the patient’s general health must be built up in 
every way and intercurrent disease eliminated. 

Yorke and his coDeagues have recently reported promising results with 
three trypanocidal dianaidines — diamidino stilbene, diamidino diphenoxy 
propane and diamidino diphenoxy pentane. The dosage is 0*5 mg. per 
kilogram intravenously or 1*0 mg. per kilogram intramuscularly daily for 
8 consecutive days. Kapid peripheral sterilisation occurs, accompanied by 
great clinical improvement, but the permanent results patients with a 
p^^thological cerebrospinal fluid have not yet been determined. Patients 
with damage to the optic nerve resulting from the aromatic arsenicals should 
receive a course of sodium thiosulphate, 10 c.e. of a 20 per cent, solutkm 
being given intravenously on alternate days. 
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South American Trypanosomiasis (Human). 

Synonyms. — Chagas’ Disease ; Coreotrypanosis ; Schiasotrypaiioao* 
miasis ; Brazilian Tt 3 rpanosomia 8 is. 

D«Bnition« — A disease occurring in parts of South America caused by 
the trypanosome, Trypanosoma oruzi (Chagas, 1909), which affects the 
muscles, myocardium and brain of man. 

iCtiology. — The disease, which has been recorded in several states in 
Central and South America, affects children and adults of both sexes. T. 
cTuzi is a short, broad trypanosome (20 long) with a central nucleus and 
large, ovoid, posteriorly situated kinetoplast. The disease is conveyed to 
man by certain reduviid bugs, of the genera Triatoma, Rhodnius and Eratyrm, 
which have imbibed trypanosomes during their meal of blood. After a de- 
velopmental cycle of 6-15 days, metacyclic trypanosomes are discharged 
in the excreta and infect man via lesions in the stdn or mucous membranes* 
In Brazil the chief vector is Triatoma megista. The trypanosomes are found 
in the peripheral blood only for a short time after infection, after which 
they assume a Leishmanial form within the cells of different organs where 
they undergo division, and from time to time pass back into the peripheral 
circulation. 

Pathology. — The Leishmanial forms are found especially in the heart 
and voluntary muscles, also in the thyroid, supra-renals, ovaries, testicle 
and bone-marrow, where they multiply, causing cell destruction, cellular 
infiltration, hyperplasia of connective tissue and fibrosis. The central nervous 
system shows lesions resembling meningo-encephalo-myelitis. The spleen, 
liver and lymphatic glands are enlarged, and according to Chagas the thyroid 
is congested and perhaps goitrous. 

Symptoms. — Recent work has raised considerable doubt on the 
validity of many of the thyroidic features (cretinism, myxeedema, etc.) 
associated with the chronic phases of this disease ; Kraus attributes them 
to endemic goitre with superadded infection with T, cruzi. The incubation 
period is 8 to 10 days. The acuf,e type occurs in infants of under 1 year and 
is characterised by fever with trypanosomes in the blood, enlargement of 
the spleen and lymph glands, pulfiness and oedema of the face and swelling 
of the thyroid. A proportion of cases develop the picture of encephalo- 
meningitis and frequently die. The chronic type presents a symptomatology 
which up to the present has not been accurately determined. Five clinical 
groups have been described : (1) Pseudo-myxeedematous ; (2) myxoe- 

dematous ; (3) cardiac ; (4) nervous : (5) chronic with subacute manifesta- 
tions. Serious disturbance of heart rhythm And neurological manifestations 
with paralysis probably result from intracellular invasion with T. ermi, but 
until more accurate information is available eliminating endemi<5 goitre as 
an aetiological factor little can be said on this phase of the disease. Much 
chronic heart disease in Brazil, Uruguay and the Argentine is attributed to 
this cause. 

Diagnosis. — In the early acute stages this is made by finding the trypano- 
somes in the peripheral blood, while occasionally puncture of the voluntary 
muscles may reveal the Leishmanial forms. Inoculation of guinea-pigs is 
sometimes successful, and a reliable complement fixation reaction has been 
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worked out by Machado and others, using extracts of heavily infected heart 
muscle or cultured trypanosomes. 

Prognosis. — The prognosis in acute cases, especially where the central 
nervous system is involved* is grave. 

Treatment. — ^Prophylactic. — ^destruction of the reduviid bug vectors 
by chemical means, fumigation, etc», is necessary* Better houses and the 
use of mosquito nets are important factors in preventing infection. 

Curative, — No specific treatment is available* the various drugs successful 
in African trypanosomiasis being ineffective* 


AMCEBIC DYSENTERY 

Definition, — ^Amoebic dysentery results from infection of the colon 
with Entamwha histolytica (Schaudinn, 1903), and is characterised by an 
afebrile diarrhoea, three or more voluminous stools containing brownish 
mucus and dark red blood usually being passed daily. Latency is a marked 
feature, relapses are frequent, while amoebic hepatitis and liver abscess 
commonly occur. 

i£tiology. — This disease is mainly distributed throughout the tropics 
and sub-tropics, but occasionally occurs in temperate regions. Both 
sexes and all ages are liable, though it is less common in young children. 
E. histolytica gains access to the body in its cystic form via the mouth in 
drinking water or food, especially vegetables, contaminated by convalescent 
or contact carriers, while flies either directly or indirectly may convey the 
infection. The cysts pass through the stomach safely, after which the 
walls are dissolved by the pancreatic juice, and the encysted amcebulfe 
escape and ultimately invade the colonic mucosa. During this stage it is 
the large, actively motile, tissue-invading amoebae (20 to 30 /a in diameter), 
containing ingested red blood cells, which are present in faecal mucus, but 
later, as the lesions become quiescent and begin to heal, precystic amoebae 
appear in the excreta, originating superficially by binary fission from the 
more deeply situated tissue-invading forms. Prccystic amoebae are much 
smaller (7 to J 8 /j. in diameter), less actively motile, contain no erythrocytes, 
and must be distinguished from coli. Different races of amoebae give 
rise to cysts of different sipe containing 1 , 2, or 4 nuclei and the characteristic 
phromidia] bodies ; they are met with in the faeces of chronic cases and 
carriers [vide p, 264), 

Clinical and epidemiological observations have suggested that E. histo- 
lytica may remain a somewhat inoffensive organism until its pathogenicity 
is changed by intestinal bacteria. Recent observations on kittens experi- 
mentally infected with E. histolytica also suggest that in the destructive 
processes accompanying successful invasion of the intestinal wall, a bacterial 
as well as an amoebic factor is implicated. 

Pathology. — After passing into the glands of the large intestine, the 
tissue-invading armuba' multiply, cause toxic degeneration of the lining 
cells, with blockage of the tubules and the j)roductiou of slightly raised 
yellowish nodules (tVenyon). Simultaneously, the inter-glandular con- 
nective arc invaded, and a toxic, gelatinous necrosis is produced, 

phg,rapteri|9cd by an absence of polymorphonuclear leucocytes and occasion- 
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ally by thrombosis of adjacent mesenteric venules. Small abscesses form 
which rupture, producing superficial ulcers with undermined edges. The 
process now extends through the mmcidaris mmosm to the submucosa, 
larger bottle-neck ulcers sometimes resulting which are even an inch or more 
in diameter, and are filled with mucoid material, cell debris and amoebse. 
The brown mucus and degenerated blood so characteristic of the amoeboid 
stool originate in such lesions. Following rupture of the primary ulcer 
others are similarly produced, the maximum involvement being in the 
caecum, ascending and sigmoid colon, which may be considerably thickened, 
and the rectum. Ulceration rarely extends above the ileo-cascal valve, and 
even in extensive colonic involvement the intervening mucosa does not 
generally appear inflamed. Frequently ulcers heal with pigmented scarring 
of the mucosa and thickening on the peritoneal surface, while in other 
instances ulceration extends to the muscular layers ; adhesions may form, 
and more rarely sloughing and perforatiozi may lead to a fatal peritonitis. 
Invasion of the mesenteric venules may produce so-called hepatitis (miliary 
amoebic abscesses), or solitary or multiple amoebic abscesses of the liver, 
lung, brain and spleen, the chief pathological feature of which is the presence 
of tissue-invading amoebae in their non-fibrous necrotic walls. 

Symptoms. — The incubation period varies from 3 weeks to 3 months. 
The onset is generally insidious, commencing with an afebrile diarrhoea ; 
later, 3 or 4 bulky, fetid stools containing brown mucus and degenerate 
blood may be passed daily. Occasionally the onset is acute, as in bacillary 
dysentery, with fever, pain, griping and purging associated with the frequent 
evacuation of bloody, brown, mucoid stools containing E, histolytica ; 
tenesmus occurs if the rectum be involved. As the condition progresses 
considerable weight is lost, the skin becomes dry and earthy brown, and 
anorexia, dyspepsia, anaemia of secondary type and a mild neutrophil leuoo- 
cytosis may develop. Examination often reveals thickening and tenderness 
of the colon, especially of the cascum and sigmoid. Sigmoidoscopy generally 
shows the typical amoebic lesions ; in the early stages small superficial 
yellowish nodules and petechial haemorrhages may be noted, while later 
painless yellow ulcers surrounded by zones of hypersemia appear ; scrapings 
reveal large tissue-invading E. histolytica. As a rule the intervening mucosa 
appears normal, but occasionally a generalised proctitis may be observed 
which completely clears up under emetine treatment. 

Patients from the tropics may give no history of dysentery yet cysts of 
E. histolytica are found in the stools. In this group recurrent abdominal 
pain is often complained of, and physical examination may reveal localised 
tenderness over the cypcum, the transverse colon or the sjgrnoid. Nausea, 
flatulence and constipation are common, and though a few complain of 
diarrhoea this is not frequent. Sigmoidoscopy reveals no abnormality. 
Appendicitis, cholecystitis, gastric or duodenal ulcer, gastritis, or diverti- 
culitis may be suspected ; yet treatment with emetine-bismuth-iodide 
which eliminates the cysts from the faeces is frequently followed by the 
disappearance of gastro-intestinal symptoms and under such circumstances 
they can with justification be regarded as of amoebic origin. 

Complications. — Post-dysenteric adhesions, retro-colic abscess, in- 
testinal haemorrhage and perforation with peritonitis may result by an 
extension of the ulcerative process. The appendix has been found involved 
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in 7 per cent, of cases. Ameebio hepatitis asgociated with fever, enlarged 
tender liver, shoulder pain and leuooeytosis, and responding satisfactorily to 
emetine injections, is not infrequent, while liver abscess, often accompanied 
hy rigors, sweating and involvement of the right base of the hmg, may develop. 
If unrelieved the abscess may burst into the pleura, pericardium, stomach, 
or large bow^d, etc., according to its anatomical situation. More rarely, 
amoebiasis of the brain, spleen, seminal vesicles and tcsLicle has been re- 
corded. Ama*bic ulceration of the shin and subcutaneous tissues may 
develop around the sinus associated with a liver abscess, a colostomy wound 
or amoebic lesions involving the anus. Extensive gangrene involving the 
buttock, perineum and scrotum has been described by the Meleixeys. 

Course. — The majority of cases run a chronic course, and oven without 
specific treatment the tendency for amcabic dysentery is to improve tem- 
porarily, but relapses are frequent and very characteristic of the disease. 
Latency is marked, and contact carriers are frequently encountered who 
never suffered from dysentery. 

Diagnosis.— The diagnosis is made by finding the large invading-tissue 
amoebsB in the fresh mucus in acute cases, and the precystic forms or cysts 
in the fa 3 ccs of chronic cases and carriers. Four other forms of amoebfe, 
non-pathogenic to man, occur in the faeces, namely Entmnwba coli, Endo- 
linmx Yuina, lodamccha hiitsclilii and Dientamceha fragilis ; these have to be 
differentiated from the tissue-invading and precystic forma of E. histolytica 
in faecal examinations. Not infrequently, scrapings obtained during 
sigmoidoscopy reveal amoebaj despite previous negative reports on tlio 
faeces, and in any case of doubt instrumental examination should be cjarried 
out. Cytologically fewer pus cells are present in amoebic exudate, than in 
bacillary dysentery, and Charcot-Leyden crystals also not infrequently 
occur. E. histolytica has been successfully cultivated on special media ; 
the amfjebffi feed on bacteria, starch granules and red blood cells where avail- 
able, but the method as yet is hardly applicable to routine work. X-raj" 
examination after a barium enema eliminates many other lesions entering into 
the differential diagnosis, while in distinguishing malignant disease, ohronic 
bacillary dysentery, ulcerative colitis, bilharzial and balantidial ulcerations 
of the colon from chroiaio amoebiasis, sigmoidoscoj^y, reinforced by laboratory 
methods of examination, becomes indispensable. A valuable complement 
fixation reaction has been perfected by C^raig using an alcoholic extract of 
cultures of E. histolytica as antigen. In some 90 per cent, of cases yielding 
a positive reaction E, histolytica or cysts were demonstrated. 

Prognosis. — With modern methods of treatment uncomplicated cases 
of amoebic dysentery almost invariably recover, and a large proportion 
are permanently curable. The prognosis is naturally more serious where 
complications like liver abscess exist, and here one or more aspirations 
generally suffice, unless secondary bacterial infection has ensued. Colonic 
perforation with peritonitis is frequently, and brain abscess invariably, fatal. 

Treatment.^ — Pkophylaotic. — As tlie disease is acquired by faacal con- 
tamination oi food and water, it becomes important to ascertain that personal 
servants and cooks are not carriers. Food should be protected from flies, 
and measures should be taken to avoid contamination of water and uncooked 
vegetables. 

Curative. — Long before amoebic and bacillary dysentery were differentia 
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ated, ipecaouaaibLa \ras recognised as efiectiire in certain oases. Later> one of 
its i^aldds, emetine, was proved of great value by Rogers in India, and 
more recently other preparations, including bismuth^emetine-iodide, emetine 
periodide and auiemetine, have been introduced. The toxic properties of 
emetine and its compounds should never be forgotten, and during intensive 
treatment it is essential that the patient be kept in bed on a simple, non- 
irritating, lovr^residue diet^ milk being oitrated to avoid clot formation. 

Smeiine is indicated where the tissue-invading amcebee have produced 
visceral complications like hepatitis and amcebic abscess, and also during 
the initial attack. Emetine hydrochloride is injected intramuscularly or sub- 
cutaneously in 1 grain doses daily for a period not exceeding 10 days in a 
normal-sized adult, but the dose should be decreased in debilitated persons and 
those of low body weight. Children receive a dose proportional to age, for 
those under 3 years never exceeding ^ grain, and for those under 6 years 
i grain per day. Emetine is a muscle poison and, owing to the cumulative 
action of the drug, treatment should not be repeated within 2 to 3 weeks. 
Diarrhoea is commonly induced, and toxic symptoms include asthenia, cardio- 
vascular depression, low blood pressure, tachycardia, extra systoles, extreme 
muscular weakness causing paresis or even paralysis of the limbs ; death 
may occur from cardiac failure, with paroxysmal tacJiycardia or auricular 
fibrillation. 

Emetine-BismuUi'Iodide (E.B.I.).— This drug is preferable to emetine 
hydrochloride in chronic cases and carriers showing cysts, but it has the 
disadvantage of causing considerable nausea and vomiting, and is best given 
on an empty stomach late at night in gelatine capsules, 4 hours after the last 
feed. Phenobarbitoiie (gr. 1) or tincture of opium (min. 15) is given half an 
hour previously when necessary. Nightly doses, of grs. 3, are given for 10 to 12 
doses, the total course varying from 30 to 36 grains. During the course 
patients often lose weight at the rate of lb. daily, and usually there is a 
definite fall in blood pressure and slowing of the pulse. Emetine periodide 
(E.P.I.), in capsules in a dosage up to grs. 6 daily, for 10 days, is also effective ; 
it tends to cause less vomiting than E.B.I. 

Carbarsoiie, which is a peiitavalent arsenical, is an effective ainoebicide 
lor both vegetative forms and cysts, and is less toxic than stovarsol, which 
it is largely superseding. It does not, however, cure hepatitis or amoebic 
abscess. The drug is administered in pulvules containing 0-25 g., one 
))ulvulo being given twice daily after food for 10 days. Carbarsoiio can be 
used in ambulatory cases on a normal diet, and from these points of view 
possesses distinct advantages over the more toxic emetine preparations. 

O/wmo/ow.— Chiniofon (yatren) is an iodine - oxyquinolin - sulphonic 
acid combination, and can be given by the mouth or as a retention 
enema. The adult dose is | to 1 g. of the powder in gelatine capsules thrice 
daily for 10 days, repeated if necessary after a week’s interval. If 
given per rectum the bowel should be first washed out with 1 pint of 2 per cent, 
sodium bicarbonate solution to remove mucus, and an hour later 200 c.c. of a 
2*5 pet cent, solution of chiniofon is run into the rectum and retained for as 
long as 8 hours if possible. 

Combined treatment . — The most favoured combination in cyst cases con- 
sists of retention enemas of chiniofon iii the morning and E.B.I. at nighty 
or a course of the double iodide followed by carbaisone. Dttrifi|||i)onvaie&-* 
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cence a non -irritating low-residue diet reinforced with vitamins is advisable, 
and alcohol should be avoided ; meat is allowed once daily* The resnlts 
of modem therapy are as a rule satisfactory, though relapses may 
occur, necessitating further courses of treatment, no matter what drug 
is used. 

Surgical complicatiorhs , — Emetine should always be given in hepatitis 
and also in amoebic abscess before needling, to relieve congestion (Rogers) 
Open operation and drainage should be confined to abscesses secondarily 
infected with bacteria. Amoebic appendicitis is only part of an amoebic 
typhlitis, and responds satisfactorily to emetine. Perforation is almost 
invariably fatal, unless immediately operated on. 

For Bacillary Dysentery, see p. 118. 


CILIATE DYSENTERY 

Definition. — An ulcerative condition of the colon caused by Balantidium, 
coli (Malrastren, 1857). 

Etiology. — Human infections generally occur amongst those having 
occupational contact with pigs, which also harbour this ciliate ; cases have 
been reported from Europe, America, Asia and Africa. The ciliate is egg- 
shaped, 50 to 80 fi long by 30 to 55 broad ; large and smaller forms are 
described. At its anterior end is the peristome ; its interior contains a 
sausage-shaped macronucleus, a micronucleus and vacuoles, while externally 
the whole body is covered with longitudinal rows of cilia. Encysted forms, 
60 to 60 ft long, also occur in the faeces. As healthy carriers are frequently 
encountered, it is not improbable that there is some secondary bacterial or 
other factor which determines the pathogenicity of Balantidium coli. 

Pathology. — The colon, and more rarely the ileum, show ulcers dis- 
tinguishable from amoebic lesions only by the demonstration of Balantidium 
coli, which is found both in the cavity of the ulcer and the surrounding 
submucosa ; it may also invade adjacent lymph glands, but not the 
liver. 

Symptoms. — In many cases the disease remains latent and symptoms 
are absent. In others the onset is insidious, with loose motions, later followed 
by sanguineous, mucoid stools typical of chronic dysentery ; anaemia 
may develop. Intestinal perforation has been reported, but never liver 
abscess. 

Prognosis. — The mortality rate including latent cases is about 7 per cent. 
(Walker), but in those showing active dysentery it may reach 29 per cent. 
(Strong). 

Diagnosis. — Sigmoidoscopy may show colonic ulcers, but diagnosis 
is dependent on demonstrating BalarUidium coli or its cysts in the excreta, 
or in scrapings from the ulcers themselves. 

Treatment. — Most of the remedies tried have not been satisfactory. 
Aguilar advises restricting carbohydrates and increasing protein and fresh 
vegetables. Stovarsol in doses of 0*25 g. (4 grains) twice daily after meals 
for one week or carbarsone in a similar dosage for 10 days holds out some 
prospect of cure. Methylene-blue by the mouth and as an enema (1-3000) 
has been i||}vocated and Walker considers silver protein of value. High colonic 
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irrigation with solutions of iodine, quinine and silver nitrate have been 
recommended, but owing to the spontaneous disappearance of the ciliates 
from time to time the value of different remedies is difficult to assess. 


FLAGELLATE DIARRHOEA 

There are three common intestinal flagellates of man, Oiardia intestinaUs 
(Lambl, 1859) which inhabits the upper intestine, Trichomonas hominis 
(Lavaine, 1860) and Chilomastix memili (Wenyon, 1910) found in the csscum 
and colon. Considerable controversy has arisen regarding their patho* 
genicity and, though admittedly they are more common in cases of diarrhoea 
than in healthy individuals, nowhere do they actually invade the intestinal 
mucosa. Encysted flagellates are frequently found in normal stools, and 
Dobell has pointed out that the free flagellate forms which are naturally 
adapted to a fluid medium only appear when the stools become liquid or 
loose. From a clinical viewpoint, however, Giardia intestiiuilis has some 
claim to pathogenicity. 

Giabdu Intestinaus (Lambl. 1859) 

Synonyms. — Lamblia irUestinalis ; Giardia lamblia. 

iGtiology. — This parasite inhabits the jejunum and duodenum and 
occasionally reaches the bile ducts. It is a pear-shaped flagellate (10 to 
18 /t long X 5 to 10 fjL broad), possessing a concave sucker on its ventral 
surface, and in the encysted form may persist for many years in the fasces. 
As with certain other flagellates decreased or absent secretion of hydrochloric 
acid in the stomach appears to predispose to infection, and amr gastro- 
jejunostomy we have found them m aspirated gastric juice. 

Pathology. — ^In animals the glands of the small intestine may be found 
packed with giardia, and though they never cause ulceration or hssmorrhage, 
hyperinfection may, as Wenyon points out, lead to surface irritation. It 
is probable that in this fashion catarrhal enteritis results. 

Symptoms. — Though encysted forms are often found in the faeces in 
healthy individuals, periodic attacks of diarrhoea may occur associated with 
the passage of large quantities of clear mucus or ochre-yellow stools in which 
enormous numbers of free flagellates occur. The demonstration of these 
flagellates in the bile by means of a duodenal tube does not constitute 
evidence of invasion of the biliary passages and gall bladder, and the present 
tendency to attribute all manner of symptoms to Giardia infection is to be 
deprecated. 

Prognosis. — This is good ; fatal cases in man being unknown. 

Treatment. — Mepacrine hydrochloride (atebrin) in a dosage of 0*1 g. 
t.d.s., p.c. for a period of 5 days eradicates Giardia infection completely. 

6. Carmichael Low. 

N. Hamilton Fairley. 
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INFECTIOUS DISEASES 


F. RICKETTSIA DISEASES 

INTRODUCTION 

Rickettsia bodies are small, iion-motile, Gram-negative bodies usually less 
than 0*5 ^ in diameter. They are more or less pleomorphic, and are found 
in both host tissues and arthropod vectors. They can only be cultivated in 
the presence of living tissue, and are mainly located within mesothelial cells, 
either in the cytoplasm or nucleus. Ricketts (1909) first noted these bodies 
in guinea-pigs and monkeys with Rocky Mountain spotted fever, and since 
then several varieties affecting man have been described. Thus, classical 
typhus and Brill’s disease are caused by Rickettsia prowazeki ; Rocky Mountain 
spotted fever by R. rickeitsi ; murine typhus by R, mooseri ; tsutsugamushi 
disease by R. orierUalis ; trench fever by 7J. quintana ; and “ Q ” fever ))y 
R. burneti. 

An ever-increasing number of typhus-like fevers is being described in 
different parts of the world caused by rickettsias, and carried by arthropods 
like lice, fleas, ticks and mites in which rodents play an important role as 
reservoirs of infection. They have been classified on a geographical basis, 
according to their insect vectors, or in terms of their agglutination reaction 
with X2, X19 and XK strains of Bacillus proteus. 

The aetiological relationship, if any, between the rickettsias and the 
yarioua strains of B. proteus which have from time to time been isolated 
from typhus cases and are agglutinated in different fashions by sera derived 
from typhufl-like patients, remains undetermined. It is probable that there 
is no ©tiological relationship, the Weil-Felix reaction being merely an example 
of heterologous agglutination. 

The Weil-Felix Reaction. — Suspensions of X19, X2 and XK strains of 
R. proteus are now employed in this agglutination test. Originally the 
reaction was carried' out with living suspension, but now the alcoholic method, 
which destroys the flagella and preserves solutions of “ 0 ” antigen for six 
months, is used. In general it may be said that X19 is the main antigen for 
louse and flea-borne typhus, XK for mite typhus, while the sera from patients 
with tick typhus, as a rule, react in low titre to all three strains. The serum 
from patients with “ Q ” fever, however, does not react with any of these 
strains. Fehx thinks the strain forming the main antigen for the tick-borne 
group has yet to be discovered. 

For clinical purposes, a rising titre exceeding 1 in 100 may be taken as 
diagnostic. The test should be made as early as possible in order to estimate 
subsequent rises in titre. A significant rise rarely occurs during the first 
week, but it is generally well established by the tenth day. The maximum 
titre of 1/1000 to 1/10,000 may not be attained until convalescence, after 
which the reaction weakens and gradually becomes negative. 

Though the test is of little diagnostic utility during the first week and 
may occasionally fail to reveal agglutinin in significant titre in severe cases 
until convalescence is reached, it is a rehable test of very real clinical value. 
Non-specific stimulation of the proteus “ 0 agglutinin in other bacterial 
infections of man rarely occurs. 
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Megaw has suggested the classification of typhus and the typhus-like 
foyers in terms of the host vector, and this will be adopted as being tha moat 
suitable classification for present purposes. 


FLEA TYPHUS 

Synonyms, — Murine Typhus ; Hone’s Disease ; Ship Typhus ; Typhus 
Murin ; Endemic Typhus ; Urban Tropical Typhus ; Shop Typhus ; X19 
Tropical Typhus. 

Definition. — A mild typhus-like fever, with a world-wide distribution, 
generally occurring in non-epidemic form, and caused by Rickettsia 
mooseri. It is conveyed to man by the rat flea, Xenopsylla cheojns, 
from infected rats or other rodents which are natural reservoirs of the 
disease. 

Etiology. — That some connection might exist between the handling of 
grain and rate was first suggested by Hone (1922) in South Australia. Mazcy 
(1926) suggested that the sporadic typhus-like fever of North America was 
conveyed by fleas from infected rats to man, and Dyer and others (1931) 
found that fleas collected from rats and injected into guinea-pigs produced 
the disease, Nicolle (1933) described the same disease under the title “ Typhus 
mufin ” in sailors in French war-ships in the Mediterranean. 

R, mooseri has a similar morphology to R. prowazeki, which causes epidemic 
typhus, and the Weil-Felix reaction with X19 strains is similarly positive 
in the two diseases. The two rickettsias are differentiated by the fact that 
R, mooseri gives a positive scrotal reaction when inoculated into guinea-pigs. 
However, it has recently been found in Mexico that a strain which at first 
gave a negative scrotal reaction, later gave a positive reaction after repeated 
passage through these animals. R. prowazeht and R. mooseri may therefore 
be identical and epidemic ty|)hus have a murine origin, the strain being 
modified by repeated passage through man. Similarly, Brill's disease 
was at one time regarded as a variety of flea-borne murine typhus, but 
Zinsser has proved that in America it is really a mild recrudescence 
of louse-borne typhus occurring in carrier immigrants who had suffered 
from epidemic typhus contracted in Europe as long as twenty years 
previously. 

Pathology. — ^Patients rarely die with flea-borne typhus, but there is no 
evidence that the lesions differ from those of mild epidemic typhus. In in- 
fected animals the lesions are very similar to those caused by R, ^owazeki 
except in the guinea-pig, where the scrotum becomes dusl^ red, swollen 
and inflamed, the tunica is thickened and may show haemorrhage 
and exudate, and the testicle is swollen. This lasts some four days, is 
known as the Neill-Mooser reaction, and is feeble and inconstant with 
R. prowazeki. 

Symptoms. — The incubation period is generally 8 to 14 days, but excep- 
tionally it may be 3 weeks. The onset is generally rapid, and the clinical 
picture similar to that of mild epidemic typhus, the temperature rising to 
102° to 103° F. and persisting for about a week ; shivery feelings, headache 
and pains in the back, and cough may occur. The face becomes flushed and 
the conjunctivae are somewhat injected, but not to the degree seen in classical 
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typbuB. A macular or papular rash may appear about the fourth or fifth 
day, but even in Europeans it is faint, while in dark-skinned races it may 
not be visible at all. Complications are generally absent, and convalescence 
uninterrupted and rapid. 

Diagnosis. — A history of association with rats known to harbour the 
disease, the mild nature of the fever, and the strongly positive Weil-Felix 
reaction to X19 strain of B. proteus and negative response to XK will enable 
a diagnosis to be made in most cases. Though the malady cannot be differ- 
entiated from Briirs disease on these grounds, inoculation of rats which are 
very susceptible to flea typhus will settle the question, for rats are resistant 
to the virus of BriU^s disease. 

Prognosis. — The mortality ranges from 1 to 4 per cent., except in cases 
of the Mexican Tahardillo, which may be as fatal as classical typhus. Mooser 
holds that Tabardillo can be transmitted by lice as well as fleas, so its status 
is problematical. 

Treatment. — Pkophylaxis consists essentially of rat destruction and 
the avoidance of contact with rats. Vaccines of formolised suspension of 
Mexican murine virus from injected guinea-pigs have been employed by 
Zinsser and Castenada, with promising results. Experimentally, immunity 
is good against the murine strains, but only partial against classical typhus. 
Nicolle and Laigret’s vaccine prepared from the brains of guinea-pigs or rats 
injected with the Tunis strain of murine typhus is also used to immunise man 
against both murine and epidemic typhus. 

No specific curative treatment is known. The measures outlined in the 
treatment of louse-borne typhus are applicable. 


MITE TYPHUS 

A number of varieties of mite typhus has been described due to the one 
virus, R, orientalis or R, isutsugamushi. For many years the scrub or rural 
form of tropical typhus described by Fletcher in the Federated Malay States, 
and transmitted by Tromhicula deliensis from infected rats, was regarded as 
differing from tsutsugamushi disease inasmuch as there was supposed to be 
an absence of a primary lesion, lymphangitis and bubo. Lewthwaite and Savoor 
(1940) have now identified the two viruses, and shown that in rural typhus 
there may be either a persisting necrotic ulcer or a fleeting papular lesion 
which often escapes recognition by its disappearance before the onset of other 
symptoms. The local lesion is common in the white-skinned European and 
rare in the dark-skinned Tamil. In Sumatra the pseudo-typhus of Deli, 
transmitted by Tfombicula deliensis from infected rats, is also identical with 
tsutsugamushi ; though the mortality is only 5 per cent, in the indigenous 
population, it may be as high as 40 per cent, in Europeans. Similarly, Moss- 
man or coastal fever of Queensland is a mild type of mite-typhus conveyed 
from rats by the mite — LcdUips austmliensis ; sugar-cane workers are especi- 
ally affected. ^ Lymphangitis and lymphadenitis are common, but the primary 
lesion, with its black central eschar and surrounding red areola, has been 
noted only occasionally. 

Tsutsugamushi or Japanese river fever will be described as the type for 
mite typhus. 
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Tsutsugamushi Disease 

Synonyms. — Japanese River Fever ; Pseudo-Typhoid of Deli ; Mossman 
or Queensland Coastal Fever ; Rural or Scrub Tropical Typhus ; Sumatra 
Mite Fever. 

Definition. — An acute febrile disease of the typhus group often associated 
with a local ulcer, lymphangitis, adenitis, and an erythematous eruption. 
It is caused by R. orientaUs, and in Japan is transmitted from infected field 
mice by the bite of a larval mite — Tronibicula ahamushi, 

Etiology. — The disease occurs commonly in July and August amongst 
harvesters handling the hemp crop in the Island of Nippon, Japan. It is 
also encountered in Formosa, Korea, China, Malaya, the Philippines and 
Sumatra. The disease is primarily an epizootic in mice, rats and possibly 
other rodents. In Japan the field vole, Microtus monteheUi, is the reservoir 
host. Trombiculid mites pass through four stages in their development, but 
it is only the larval stage of T. ahamushi or T. ddiensis which can transmit 
infection to man. 

Pathology. — Haemorrhages into the serous membranes, splenomegaly, 
pulmonary congestion, adenitis, especially involving the thoracic and mes- 
enteric lymph glands, cloudy swelling of the kidneys and liver, and myo- 
cardial degeneration may be found at autopsy. A local necrotic ulcer, with 
adenitis, is often present. Rickettsial bodies are generally demonstrable in 
the vascular lesions of the brain ; they are common in the cytoplasm of the 
endothelial cells of the capillaries and smaller arterioles. 

Symptoms. — In the Japanese form of the disease a small papule generally 
appears 2 or 3 days after attachment of the larval mite to the skin, especially 
that of the axillae, genitals, or limbs. The papule may subside, or become 
pustular and form a necrotic ulcer some 6 to 8 mm. in diameter, surrounded 
by a red areola. Within the incubation period the lymph glands draining 
the bitten area become tender, painful and enlarged, and generally there is 
an associated lymphangitis. 

Fever commences some 5 to 14 days after the bite, and the onset is 
generally sudden, with shivery feelings or rigor, headache, giddiness, malaise, 
and perhaps vomiting and pains in the chest. Sometimes there is a period of 
malaise and mild headache for 2 or 3 days prior to the onset of fever. Injected 
conjunctivee, a furred cracked tongue and constipation are common, while 
hypersBsthesia, deafness, sweating, cough and signs of bronchial irritation 
may develop. Diarrhoea occurs in some cases. About the seventh day a 
dark macular rash appears on the face, later spreading to the limbs and 
trunk ; it may be papular, but never becomes petechial. It lasts about 5 
days, and, unlike the rash of Rocky Mountain spotted fever, does not tend 
to involve the hands and feet. The spleen is demonstrably enlarged in over 
half the cases, and generalised slight enlargement of the axillary, cervical 
and groin glands is not infrequent. 

During the second week the fever is higher (103°-104® F.), prostration 
and mental symptoms such as insomnia are more marked, and should delirium 
or coma develop the outlook is grave. The blood pressure is low, there is 
considerable loss of weight, and the knee jerks are often absent. LeucopaBuia 
is the rule, and a mild grade of albuminuria common. The duration of the 
fever is from 2 to 3 weeks, the temperature reaching its maximum about 
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the^fifth day, and falling by lysis or by crisis after disappearance of the 
eruption. 

with adei!iiti6 and treneient fever eolUetimes occur, and 
may rfemenibet removing the i^rvtil tiek l^ohi the place where the 
ulcer subsequently developed. 

Cdttiplhbutioiie. — These include acute bronchitis, bhoncho-pneumonia, 
parotitis, phlebitis, and myocardial degeneration with heart ifiiilnre. 

DingnbSia. — Typhoid and para-typhoid fevers, and leptospirosis may 
simulate typhus. The presence Of a necrotic Ulcer, with adenitis, followed by 
fever, should enable a cnnical diagnosis to be made in patients whose occupa- 
tion is liable to bring them in contact with larval mites. Where the local 
fesion and adenitis are absent or inconspicuous a Wcil-S’elix reaction, positive 
to OXK nnd negative to 0X2 and 0X19 strains, would clinch the ^agnosis. 
lii Malaya, urban typhus has to be differentiated ; here the Weil-Feiix ivS 
positive with OXl9 type, while male guinea-pi^ inocnailated with the blood 
taken early in the disease produce scrotal swelling, Which does not occur in 
tsutsugamushi. 

PtognoSlia. — The development during the second or third week oi‘ delirium 
and Cotna, myocardial failure, or broncho-pneumoniia is an Unfavourable 
feature. In Japan the mfortality rate is about 30 per cent., varying from 
20 to 50 per cent, in different reports. In Malaya it is now about 15 per cent. 

tVefatittcnt. — Prevention ccmsists essentially in measures designed to 
avoid contact with larval mites. Anigstein’s vaccine consists of formolised 
saline emulsions of blood or tissue from patients or animals infected with 
lifalayaU 'tS^tSugamushi. Some k)0 and 400 million organisms are injei^ted 
at weeMy intervals, but no definite statement regarding its value can yet be 
made. 

f^mative treatment follows the lines outlined in classical typhus. No 
specific cute is avaflaMe. 


TICK TYPHUS 

Several strains of virus kre probably concerned in the causation of ticjk- 
bome typhus. The reservoir hosts are rodents aud dogs, and, as Megaw 
points but, the epidemiological and cMnical features of* the different tick- 
bOrUe diseases have sufficient in comfriion to Justify their being dealt with 
together. The agglutination reaction to all the strains 0X2, 0X19 and OXK 
tend^3 to be of low tittc, and serum from patients With “ ’Q ” fever does not 
rckdt With any knoWn strain of B. proteus. 

Spotted fever of the Kocky Mountains was recognised long before any 
'dther types, and includes the milder Eastern type of spotted fever andposribly 
the inore severe Sao Paulo fever. The latter is (conveyed from r^ts to man 
by the horse tick, Amhlyoynma cajemieme, and has a mortality rate of 70 

S et cent. ; it closely resembles the graver cases of Kocky Mpufftain spotted 
iVef, and its virus also immunises animails against the latter disease. 
tPieVre Boutonneuse and the tick-bite fevers of Kenya and South Africa 
hkVfe iimeh in coUimon. Unlike Rocky Mduntain spotted there is 
'U^uh;Ily‘a Sdre at the Site of the tidk bite, and in “es^pcriUlentii!! animals there 
is cross imhlunis’atidh hdtweeh ‘boiitoimeuse and me South African virus. 
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BoUtonAe^fee occuts in most countries bordering on tbe Meditertanenn, 
and is probably conveyed from dogs by tke dog-tick, EMfi^ephahks simtgwineus^ 
ClinicAiiy, it resembles the imiM form of Rooky Mountain spotted but 
the fresenoe of a local necrotic ulcer of dark red areola, the more nodular 
nature of the rash, and the low moitality rate of 1 to 2 per cent, are out- 
standing differences. Furthermore, the virus of houtonneme fever does not, 
as a rule, produce scrotal swelling in guinea-pigs, nor does it cross 
protection against Rocky Motiuitain spott^ fever virus, 

Q ’’ fever, which is caused by R. hwrTb^i, gives rise to a mild typhus-likc 
fever in man and inoculated guinea-pigs. In mice inoculated with hmnan 
blood collected during the fever, Rick^sice aie found in the spleen and sus- 
pensions obtained from mouse tissue are agglutinated in high titre fey human 
serum from infected cases. The Weil-Felix reaction with the serum, however, 
is negative to all the known strains of B. proteus. In Australia the bandicott 
is a natural reservoir of infection and infected ticks of the species, Hmma- 
physedis hurneromy have recently been collected from these animals. “ Q ” 
virus has also been found in Dermacentor avd&rmm by Dyer, in Montana, 
where tbe inhabitants of certain villages acquire the disease. Oidnea-pags, 
injected with a vaccine which will protect against Rocky Mountain 
fever, are not protected against “ Q ’’ fever. 

Rooky Mountain Tick Typhus 

Syttonyttis. — Rocky Mountain Spotted Fever ; tSpotted Fever of Eastern 

Definition. — A non-epidemic severe typhusdike fever long recognised in 
tbe Rocky Mountains. It is generally unassociated with a local lesion or 
adenitis, and is transmitted to man from infected rodents by the bites of 
several different sj)ecies of ticks indudiiig DerfimcmtoT ^ndersoni. The 
disease may have a high mortality. 

;®tkdogy. — The disease primarily affects wild rodents, and, as shown by 
Wilson and l/howning (1 904), is conveyed to man by ticks. Larval and nymph 
ticks transmit tbe virus from rodent to rodent, but human beings are 'usually 
infected by adult ticks of the species Dennaemtor andersom, D, •omiMUs 
and IlmmophyscbLis leporispaktsPris. Infected ticks transmit the infection to 
their offspring. It is said that a single infected tick may oontain 15^000 
infecting doses. The causal organism, rickett^a ricfJcettsiy was described %y 
Ricketts (1909) in the blood ‘of guinea-pigs and monkeys infected vdth ®ocky 
Mountadn spotted fever. * R. nokettsi produces a well-marked scrotal reaction 
in inoouflated guinea-pigs, and can be demonstrated in the ffuid eicudafte ‘of 
the tunica vaginalis prior to generalised dissemination in the blood stream. 

Most infections are found in people whose occupations ‘brings them in 
oonrtaot with ticks. Where town dweBers are affected, dogs probably Ure 
implicated. Most cases occur in April and May in the Rooky Mountains, and 
in the summer in Dhe Eastern States of the 'U.S.A. 

Putbology.— Pathological changes indlude petechial hmmorrhages m- 
volving the skin and serous membrane, enlargement of the spleen and ‘lymph 
glands, and degenerative changes in the kidneys, liver and heart. Prolifera- 
tion of the vascular endothelium often leads to thrombosis and possible 
secondary gangrenfe. R, 'rickettsi is found within the nuclei of mesothelial 
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cells, not in the cytoplasm as with R, jyrowazehi. Vessels of the brain as well 
as the viscera are affected. 

Sjrmptoms* — The incubation period is from 3 to 14 days. A local lesion 
at the site of the tick bite with adenitis is rare. The onset is generally sudden, 
with headache, lumbar and generalised pains, and sometimes sweating, rigors, 
anorexia, malaise and vomiting. The tongue is coated, the conjunctivas 
injected, and the temperature rises rapidly to 103° or 104° F., the maximum 
being reached in 3 or 4 days time. By then, in severe cases, the face is be- 
(^oming dusky and a rose-red macular or papular rash appears. Later the 
macules turn darker, cease to fade on pressure, and may become obviously 
haemorrhagic. The rash is first seen on the wrists and ankles ; later, it extends 
to the body generally, including the palms, vsoles and face. The fever lasts 
2 or 3 weeks, and falls by rapid lysis. Constipation, restlessness and insomnia 
are usual, while severe cases may show stupor, delirium, coma and convul- 
sions. Enlargement of the spleen is common, and may be an early feature. 
Later, there may be jaundice and hepatomegaly, and where the cehtral 
nervous system is involved altered reflexes, and Babinski’s and Kernig's 
signs may be elicited. A leucocytosis of 15,000 to 20,000 per c.mm. is not 
infrequent, but leucopenia may occur ; the lymphocytes are increased. 
Albuminuria is the rule in severe cases. 

Apart from this average classical type there are abortive cases, with 
transient fever lasting 3 or 4 days ; ambulatory cases, with scanty rash and 
fever lasting 7 to 10 days ; and fulminating cases, which die with marked 
nervous symptoms either before the rash has appeared or with a heemorrhagic 
type of eruption. 

Complications and Sequelae. — Convalescence tends to be prolonged, 
especially in severe cases. Bronchitis, pneumonia, femoral and other throm- 
boses, parotitis, hsematuria, epistaxis and malaena may complicate the picture. 
Iritis, nephritis, otitis media and gangrene of the fingers, toes, tonsils, prepuce 
and scrotum have been recorded. 

Diagnosis. — The differential diagnosis includes epidemic and other forms 
of typhus, typhoid and the para-typhoid fevers, and cerebrospinal meningitis. 
Geographical considerations, the character of the rash, and the serological 
and other laboratory findings are of importanci^. Positive' serological reaction 
may be obtained with OXK, 0X2 or 0X19 strains of B. proteus, but often 
reactions in significant titre arc not evident until the fever is subsiding ; a 
steadily rising titre is, of course, diagnostic. 

Prognosis. — The moi-tality rate varies from 5 to 50 per cent, in different 
geographical areas. Apart from fulminating cases, the onset of profound 
nervous symptoms, severe cardiovascular depression and a haemorrhagic rash 
indicate a severe infection and imply a correspondingly grave prognosis. 

Treatment. — In endemic areas tick-proof clothing should be worn and 
the body carefully searched for ticks ; iodine should be applied locally after 
their removal. A prophylactic vaccine has been prepared by Spencer and 
Parker in the form of a carbolised emulsion of heavily infected ticks. It gives 
satisfactory protection against both Rocky Mountain and Sao Paolo fevers. 
Medicinal treatment follows the lines outlined for louse typhus. No specific 
therapy is available. 

G. Carmichael Low. 

N. Hamilton Fairley. 
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LOUSE-BORNE TYPHUS FEVER 

Synonyms. — Typhus Exanthematicus ; Epidemic Tophus ; Jail, Gamp 
or Famine Fever. 

Definition. — A highly contagious fever characterised by sudden onset, 
severe prostration, a characteristic rash, and termination by crisis about 
the fourteenth day. The infection is conveyed by body lice, perhaps through 
their bites, but more probably by cutaneous inoculation of their excreta 
by scratching. Head lice are also believed to be possible vectors. The 
disease is one of a group transmitted by lice, ticks, rat fleas, and larval mites. 

Etiology. — Most of the factors which conduce to the spread of typhus 
operate by their influence on the parasites by which the disease is con- 
veyed. The lice pass directly from the sick to the healthy, or indirectly by 
means of garments, bedclothes and mattresses. Lice which have fed on 
infected persons can, after 8 or 10 days, transmit the disease and remain 
infective for the rest of their lives. Crowding of the sick together in dark, 
ill-ventilated rooms greatly favours the possibility of infection, whilst in the 
presence of free ventilation very close contact is necessary before the disease 
IS contracted. 

Exhalations from the lungs, emanations from the skin, and the excreta are 
believed to be capable of conveying the infection, and the bodies of those 
dead of the disease have been supposed to retain their infective powers 
until decomposition sets in. These beliefs, in view of the part played by 
lice, obviously need revision. Typhus carriers are always verminous persons. 
Clothes which harbour infected lice have often transmitted the disease to 
distant parts. The excreta of lice are also infective for a day or two, and 
may possibly be air-borne as dust and inhaled. 

Typhus is a disease of cold and temperate climates ; it occurs in those 
months of the year when confinement within doors and overcrowding are 
most likely. In hot climates frequent bathing, scantiness of attire, free 
action of the skin, and the lethal effect of high temperatures on lice are all 
factors which prevent its spread. 

Predisposing causes are verminous infestation, overcrowding, and destitu- 
tion. Epidemics are particularly liable to occur in times of war and famine. 
Typhus is rare in England, but endemic foci still persist in Irish and perhaps 
some Scottish towns. In Russia and Eastern Europe the disease is very 
prevalent, and a great epidemic ravaged Serbia in the early days of the War 
of 1914-1918. It has also been recognised in Canada, New York (Briirs disease), 
Mexico (where it is known as Tabardillo), Manchuria and other places. 

Typhus attacks persons of all ages and both sexes. The greatest mortality 
is in those above nuddle age (at 50 years it may be 50 per cent., and between 
75 and 80 years, nearly 85 per cent.) ; attacks in the young are less severe 
and very much less fatal. In populations where the disease is endemic 
attacks may be very mild, but when introduced into other places the tTOe 
may prove excessively severe. In Brill’s disease the mortality is less tnan 
1 per cent. 

Pathology. — The post-mortem appearances are those common to 
many acute infections and are not in themselves characteristic. Hjrpostatic 
congestion of the lungs and catarrh of the air-passages are common. The 



276 INFECTIOUS DISEASES 

absence of characteristic lesions in the bowel affords a distinction from 
typhoid fever. Beyond occasional meningeal congestion the central nervous 
system appears normal. Zenker’s degeneration of muscle may be found. 

Microscopical examination reveals the presence of nodules of endothelial 
proliferation in the small arteries of the skin and of the brain, also in those 
of the muscles and viscera. 

Prime importance is attached to the presence of Rickettsia bodies 
(Rickettsia prowazeki). These are small and pleomorphic, not more than 0*3 
by 0-4 A* in size. They are Gram-negative and stain by Giemsa’s stain. 
Rickettsia bodies are found sparingly in the blood taken from a patient on 
the seventh to the twelfth day of the disease, and also in infected lice and 
their excreta. Similar bodies have been described in the vascular lesions 
and in the endothelial cells of the liver. 

An agglutinative phenomenon which goes by the name of the Weil- 
Felix reaction affords a valuable means of recognising the disease. The 
reaction is named after two observers who discovered in the urine of patients^ 
suffering from typhus an organism of the Proteus group which is agglutinated 
in high dilution by the serum of those infected. The strain of Proteus 
concerned is known as the 0 variety of XI 9, and agglutinations have been 
obtained with dilutions of serum up to 1 in 30,000. Reactions in controls, if 
occurring at all, do not take place in dilutions exceeding 1 in 50 or, at most, 
1 in 100. In half the cases of typhus the reaction is found by the fifth day, 
and in practically all by the tenth day, after which the titre rises for about a 
week. There is, however, no proof that Proteus XI 9 is capable of producing 
typhus, nor does it confer immunity to the disease. 

The Wassermann reaction is almost always positive in typhus if the 
blood is examined before the crisis, but becomes negative again in con- 
valescence (Bauer). In inoculated persons the titre of the Widal reaction 
for typhoid rises steadily. 

Symptoms. — The incubation period in most cases is about 12 days. 
Eight to 10 days is a common interval when the disease is produced experi- 
mentally. 

The onset is generally sudden, and ingravescence much more rapid than in 
typhoid. Distressing headache, giddiness, shivering or rigor, and frequently 
vomiting mark the accession. Pains in the limbs and back may be severe, 
and blunting of the mental faculties with great muscular prostration is 
evident from the first. The tongue is large and coated, but soon becomes 
brown, and finally may be dark and shrivelled. Appetite is lost, thirst is 
great, the bowels are generally constipated, and the urine high coloured and 
scanty, rich in urea and uric acid, but deficient in chlorides. Albumin may 
appear later and the diazo-reaction is very constant. The face is flushed or 
dusky, the features swollen and the appearance apathetic. The oonjunctivae 
are injected and the pupils contracted. Epistaxis may occur. The spleen 
may be palpable, but the abdomen is not distended. Even early in the disease, 
especially in alcoholic subjects, marked delirium, mania or stupor may be 
evident. Insomnia is present, or bad dreams disturb the rest. Tinnitus 
occurs, or deafness of nervous origin. The tongue is tremulous, and the gait 
tottering ; if the patient has not already taken to his bed he usually does so 
by the third day of illness. The temperature may reach 104'" F. by the first 
night ; the acme, however, is generally attained on the third or fourth day. 
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Ajssociated with the fever is a rapid soft pulse. Marked rapidity of the 
respirations is also noticeable and may lead to an erroneous diagnosis of 
pneumonia. 

The fever (Fig. 5), which during the invasive stage may show remissions, 
after attaining its maximum, which may be as high as 106^ or lOh'" F., shows 
little or no daily variation. At the end of the first week or a day or two later 
a sudden remission, which is rarely lasting, may occur (pseudo-crisis) ; from 
thi^ period, however, the fever generally shows some abatement and ter- 
minates by a sudden or somewhat gradual crisis on the thirteenth to the 
seventeenth day of the disease. 

Tlie rash appears on the fourth or fifth day, first on the axillary folds, the 
sides of the chest and the abdomen. It avoids the face, which is merely 



Fig. 5. — ^Typhus fever. Illustrating a somewhat gradual onset and 
abrupt termination by crisis. 


flushed and congested, does not appear on the palate, and rarely on the palms 
and soles, but with these exceptions it may become general all over the body, 
although it is most profuse on the trunk, especially on the back. The three 
elements of which it consists are macules, papules and petechise. The 
macular elements of the rash generally appear before the papular elements 
and are much larger and blotchy ; they appear to be in the skin rather than 
on it, hence the term subcuticular mottling which is applied to the appear- 
ance produced. These macules are best seen about the shoulders and axillae, 
but often extend to the back and front of the chest, the thighs and arms. 
The papules resemble the rose spots of typhoid. At first they fade on pressure ; 
later they may show petechiae, becoming dull red or brown and indelible. 
They do not appear in successive crops. Purple petechiae which resemble 
flea-bites and sometimes also purpuric patches are less constant. The latter 
indicate a severe infection, the haemorrhagic character of which may be 
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confirmed by the occurrence of hsematemesis, melseua or haematuria. Prt- 
fusion of the rash in typhus is an indication of a severe attack. In mild 
cases the eruption is scanty, and in children it is very evanescent. 

A leucopenia in the early stages is followed by anaemia and leucocytosis, 
in which polynuclears or monocytes may predominate. 

The cerebro-spinal fluid may show a slight lymphocytosis, and also give 
a low positive Weil-Felix reaction. The globulin is increased. 

Towards the end of the second week the patient in a grave case may enter 
on the second stage of his disease. There is less complaint of headache ; 
delirium, if present, is less violent and of a muttering rather than maniacal 
type. Prostration may be extreme and sleeplessness pronounced. The 
face is dusky, sordes accumulate on the teeth, and a curious mousy odour 
emanates from the patient. Day by day the nervous depression increases 
and the patient lies helpless on his back with a tendency to sink down in 
the bed. The pupils are pin-hole, the eyes half open and fixed {corm vigil). 
Although deaf and unnoticing, he mutters incoherently and can be roused 
with some difliciilty. Tremors of the tongue and tendons, and picking at 
the bedclothes are apt to occur. The pulse quickens and may reach 130 
per minute. It is dicrotic or almost imperceptible. The heart’s impulse is 
feeble and the first sound faint or inaudible. The blood pressure falls steadily. 
Acceleration of respiration is more than ever pronounced, 40 per minute 
not being unusual ; the breathing is shallow, and hypostatic congestion of 
the lung bases occurs. The urine may be retained or passed into the bed, 
as also the faeces. Bed-sores are apt to form. The patient may pass away in 
coma, or h)^erpyrexia may precede death, which may occur in the second 
week, usually it is said on the eleventh day. 

On the fourteenth day, sometimes a little earlier, sometimes later, the 
crisis should occur. The condition suddenly improves ; the temperature 
falls, sometimes abruptly, perhaps more frequeutly by a crisis which is a 
little more gradual. Sleep ensues and the patient awakes from his stupor 
with a moist tongue and skin, a clearer intellect and perhaps a slight critical 
diarrhoea. Inclination for food returns, but there is still extreme weakness. 
Some, failing to rally after the crisis, fall into a state of collapse. In less 
severe cases, where the typhoid state has not been pronounced, the crisis 
may occur rather earlier and recovery be much more rai)id ; this is especially 
the case with children. 

Varieties . — Typhus may occur in forms which are characterised by 
extreme mildness or by fulminant severity. The milder types are particularly 
seen among the natives of localities where the disease is endemic, and in 
children. Of the severe types, that known as typhus siderans or blasting 
typhus is the most striking. In this form death may occur within 2 or 3 days 
of the onset. A meningeal variety, accompanied by head retraction, ptosis, 
squint and other nervous symptoms, simulates meningitis, which may mdeed 
be present. Some cases are characterised by fierce maniacal delirium. Typhus 
also may assume a hsBmorrhagic form, but this is uncommon. Belapse in 
typhus is almost unknown, and authentic second attacks are rare. 

Complications and Sequelae.— Respiratory complications in the form of 
bronchitis, broncho-pneumonia, or hypostatic congestion of the lungs are 
the commonest. Rarely laryngitis occurs and may lead to necrosis of the 
cartilages and oedema of the glottis. True lobar pneumonia is hardly ever 
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seen. Diarrhoea is sometimes troublesome ; it may be accompanied by 
abdominal distension and the passage of blood. Femoral thrombosis, 
analogous to that of typhoid fever, is common. Septic or gangrenous in- 
farcts may be formed in the lungs, and gangrene of the fingers, nose or pudenda 
may occur. Suppurative parotitis is a marked feature of the disease, and the 
infiamed gland may become gangrenous. Gangrenous bed-sores, too, are apt 
to form with great rapidity and pyeemic complications may ensue. When 
typhus is followed by hemiplegia or other forms of paralysis, thrombosis or 
embolism of cerebral arteries should be suspected. Mania, melancholia and 
dementia are occasional sequels but generally clear up, although they may 
take several months to do so. Amongst rarer complications may be mentioned 
nephritis, cystitis, orchitis, jaundice and meningitis. 

Diagnosis. — For the Weil-Felix reaction a reliable smooth strain of 
Prolem XI 9 is requisite. A rising agglutination titre to this organism is 
most significant. Results with a titre of less than 1 : 200 should not be 
accepted as positive unless the titre has risen greatly since the onset. The 
agglutination may become negative in the third or fourth week of con- 
valescence. 

As compared with typhoid, the onset is more sudden, and prostration is 
earlier and more pronounced. The aspect is drunken, the face congested, 
the pupils contracted and the eyes suffused. Diarrhoea and abdominal 
symptoms are unusual. The eruption is more profuse and more widely dis- 
tributed, and the spots, which are paler than those of typhoid, are accompanied 
by subcuticular mottling. The termination of the fever is more abrupt. 
Blood cultures and agglutination tests are of great value in distinguishing 
the two diseases, and to those acquainted with typhus the peculiar mousy 
odour, which is absent in typhoid, is of assistance. Lobar pneumonia, 
especially the apical form with slight meningeal symptoms, may be mistaken 
for typhus, but should be eliminated by careful and repe^ated physical exam- 
ination of the lungs. The hypostatic pneumonia of typhus is bilateral and 
does not show frank signs of consolidation. Herpes may occur in both 
diseases. Meningitis is now easily distinguished by lumbar puncture and 
examination of the ccrebro-spinal fluid. Encephalitis lethargim, with fever, 
headache and delirium, must be distinguished by the absence of the char- 
acteristic rash of typhus, the negative Weil-FeUx reaction, and the super- 
vention of such signs as ptosis, ophthalmoplegia, and characteristic lethargy 
from which the patient can be roused. The cerebro-spinal fluid may show a 
lymphocytosis, without globulin increase, or it may contain blood. Vroamia 
is sometimes confused with typhus, but is distinguished by the absence of 
fever and rash and the condition of the urine. Difficulty occasionally arises 
with a fading measles rash, but unlike the rash of typhus this invades the 
face. A history of catarrhal symptoms may also be obtained in measles. 
The spotted fever of the. Rochy Mountaim closely resembles typhus. In hot 
climates and on campaigns other possible sources of error in diagnosis are 
small-pox, relapsing fever (epidemics of which often coincide with those of 
typhus), sand-fly fever, and malaria. Influenza also may lead to difficulty. 

Prognosis. — The mortality, whi(ih is low in childhood and adolescence, 
then progressively increases (see page 275). In aged patients, recovery is 
the exception. Clinical indications of gravity are persistent sleeplessness, 
marked subsultus, violent delirium or convulsions, evidence of a hasmorrhagic 
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teiriency, a profuse ptechial rash and continued high fever or hyperpyrexia. 
FiUiilig circuJation is shown by lividity, coldness of the extremities and 
hypostatic congestion of the lungs. Suppression of urine and uraemic symp- 
toms are also of grave import. A blood urea of 90 mg. per cent, is unfavour- 
able, and it may rise to 2(X) mg, in fatal cases. Gangrenous bed-sores, extensive 
parotid suppuration, pyeemic symptoms and peripheral gangrene are of bad 
augury. The disease is particularly deadly to alcoholics, and fat subjects. 
Doc? tors often fall victims. 

Treatment. — Pboi»hylaotic.— Every effort should be made to get rid of 
li(je. The patient should be stripped, the hair clipped short, and the body shaved 
and thoroughly washed before admission to a ward. The garments of 
attendants should be so arranged as to prevent as far as possible the risk of 
being bitten. The clothing of those infected, and of contacts, should at 
ope be adequately sterilised and their living rooms and their contents 
disinfected. Cases of typhus are best treated in isolation hospitals, and 
when the disease is epidemic good results are obtained by forbidding move- 
ments of the populace in the infected areas. Injection of the blood serum 
of healthy convalescents is said to be a prophylactic. 

By cidtiyating the virus in li(?e and emulsifying their mid-guts in carbolic 
solution Weigl produced a protective vaccine. This contains dead Rickettsia. 

A quarantine of immediate contacts for at least 15 days is usually recom- 
mended. 

Curative. — This should be on the same lines as those adopted in typhoid 
fever. Free ventilation, tepid sponging night and morning, careful attention 
to the mouth and back, and the adoption of a fluid diet, consisting of milk, 
beef tea, fruit juices and plenty of water, are the essentials. The bowels 
are usually constipated and enemas should be used. The bladder should 
be watch^ ; retention of urine may lead to great restlessness and con- 
stant overflow. When the temperature rises above 103° or 104° F., tepid 
or cold sponging should be repeated. In hot (iiniat( s, exj)(>sure to undue 
heat has a very deleterious effect. For sleeplessness, paraldehyde is the most 
useful h3q3notic, but requires to be given in large doses. Wildly delirious 
patients need some form of restraint, and in these cases hyoscine should be 
tried if other means fail. Frequent rectal salines or the administration of 
^linc solution intravenously or subcutaneously are beneficial when toxaemia 
is extreme. The tendency to collapse after the crisis should be remembered, 
and patients carefully watched at this period. For further details of sympto- 
matic treatment the article on typhoid may be consulted. 

Charles R. Box. 


TRENCH FEVER 

Synonym.— Volhynia Fever. 

Definition* — A blood inleetmn communicable from rhan to man by 
means the louse {PediculiM humanus). Characterised by recurrent pyrexia 
headache, ^diness, pain in the back, pain in the limbs, conjunctival conges- 
sweeting, moderate leucocytosis at the height of the fever, and diffht 
eidargenwnt of the spleen. ^ 

Tie irfeotion is often very persistent^ and acute febrile relapses mAy 
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occur after months of quiesoenno. The disease was first recognised as a sprafio 
entity during the War of 1914-1918, when it appeared on all the European 
fightmg fronts — 800, 000 being the approximate number of cases occurring in 
France among the Allies during 4 years, and sporadic infections have been 
reported among those coming into contact with returned troops in England 
and elsewhere. 

^Etiology. — Trench fever being transmitted by lice alone, its occurrence 
depends on the presence of these insects and of human carriers of the infec- 
tion. As with other insect-borne diseases, considerable numbers of the 
vector are required before an epidemic is produced, and close contact between 
human beings is necessary to facilitate the transference of the lire. Both 


CHART I. 



Fig. 6 . Trench fever. Typicnl teinjierafciire and pulse curves. 


the ]>ody louse and the head louse are capable of conveying infecticui. The 
disease is conveyed by the excreta or crushed bodies of infected lice ; the 
virus may enter through the broken skin or unbroken conjunctiva ; rubbing 
and scratching promote infection, but the bites of the lice may cause a 
sufficient lesion to enable infective material to enter the body. 

Th^ causal organism . — No observer, as yet, has succeeded with certainty 
in demonstrating the organism of trench fever in stained or fresh blood 
preparations, though it is known that the blood of patients is infective both 
during fever and in the afebrile intervals and for many months if symptoms 
persist. Further, the blood plasma has been shown to contain the infective 
agent, which in this condition is capable of passing through a Pasteur-^ 
Ohamberland filter (L) with 740 mm. of mercury vacuum. Arkwright, work** 
jug with excreta from lice fed on trench-fever patients, has shown that the 
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infectivity of the excreta for man varies very closely with the presence or 
absence of rickettsia bodies. 

Pathology, — Very little can be said under this heading. Though 
German writers refer to fatal cases of trench fever, no reliable accounts of 
post-mortem examinations are available, and we have no knowledge of any 
death caused by this disease. 

Symptoms and Course. — The incubation period, as evidenced by ex- 
perimental infections with louse excreta, is most frequently 7 to 9 days, but 
the period has been prolonged to 16 days when minute doses of louse excreta 
have been inoculated. 

The onset of the disease is sudden in the majority of cases, though about 
25 per cent, of all patients complain of prodromal symptoms, such as head- 
acihe, generalised pains, weakness, diarrhoea, constipation, restlessness, or 
insomnia, for a day or two before the temperature rises. In some instain'.es 
the onset is quite dramatic in its suddenness, the patient collapsing while out 
walking, or even falling from his horse. 

The temperature rises rapidly as a rule, and may reach 103° to 104° F. 
(39*4 to 40° C.) within a few hours of the onset of symptoms. A study of 
the chart reproduced (Fig. 6) will reveal the main features of the course of the 
fever ; the curve may be extremely erratic. The pulse is usually accelerated, 
its curve corresponding to that of the temperature, its rate varying from 90 
to 120 in men of military age. 

In the fully developed attack, the patient's three chief complaints are 
headache, pain in the small of the back, and pain in the limbs. The head- 
ache is most commonly felt across the forehead and behind the eyes ; usually 
one of the earliest symptoms, it is often one of the most severe, persistent, and 
commonly recurrent. When occipital, it is often accompanied by stiffness 
in the back of the neck. The character of the pain in the limbs is twofold : 
(a) Dull aching or gnawing, more or less continuous, always worse at night ; 
and (b) acute pain — shooting or stabbing — which may last many hours, 
especially at night. This latter pain is nearly always felt in the bone and, 
most frequently, in the tibia. There is no part of the body which invariably 
escapes from pain. After a few days, however, the “ pain all over ” sub- 
sides and localised pain becomes prominent. The loins and lower limbs are 
most often affected. Pain is usually, but not invariably, symmetrical ; its 
situation may vary from day to day. The pain complained of in the left 
hypochondrium points, in most instances, to involvement of the spleen. In 
early cases the splenic region is frequently so tender that examination by 
palpation is impossible, on account of stiffness of the muscles over the organ. 
When the spleen is felt, its edge is well-defined and firm. Its actual size, 
however, varies from day to day in the early stages, and does not remain 
constant until late in the disease. It is often observed to increase suddenly 
with the relapses and decrease during the afebrile periods (Day), Areas of 
tenderness are frequently associated with the pains, and may involve the 
spleen, tendons, bones, or joint cartilages. The nerve trunks themselves do 
not appear to be involved. Such tenderness may occur independently of pain, 
or vice versa, and either or both may persist for long periods after the fever 
has subsided. The extent of the areas of tenderness usually increases with 
exacerbations of the disease, which exacerbations may be entirely afebrile. 
As with the pain, the areas of tenderness are usually bilaterally symmetrical, 
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the skin ftotn knee to ankle along the outer border of the tibia being most 
frequently involved. 

The general appearance of the patient during the acute fever suggests 
a condition of extreme discomfort. He is restless, moving constantly to 
relieve the pain, and always failing to find comfort. A fairly constant 
feature of the initial attack is a mild degree of conjunctival congestion ; it 
is usually transient, but frequently recurs with subsequent rises of tempera- 
ture ; this “ pink-eye ” is not accompanied by increase of secretion. At 
first the tongue is slightly coated with cream-coloured fur, though there is 
nothing characteristic about its appearance ; it soon clears, and remains 
remarkably clean. A peculiar and very constant feature is the rapid alterna- 
tions of shivering and sweating, such alternations occurring several times in 
the course of a single day or night. Profuse sweating, however, is rare. 
Rose spots upon the chest and abdomen are frequently seen during the first 
few days of fever. ‘‘ They appear in crops, are fairly uniform in size (4 to 
8 mm. in diameter), with fairly well-defined edges, varying in hue from bright 
pink at first to a dull red colour later. They disappear on pressure and are 
not raised, although vesiculation has been observed in a very few cases. 
They last from 6 to 48 hours and disappear suddenly, leaving no stain ; at 
times they make their initial appearance during the relapses, which may be 
afebrile ” (H. Fairley Marris). 

The mental condition remains normal throughout the disease in the great 
majority of cases, though rarely there may be some delirium in the most 
acute attacks. The tendon reflexes are exaggerated, and a pseudo ankle- 
clonus is often found. During fever, lateral nystagmus on extreme deviation 
of the eyes is common. Frequency of micturition is complained of by about 
13 per cent, of all cases, and is not associated with pain, but results in the 
passage of an increased amount of urine. A trace of albumin is often present. 
The polyuria occurs as the temperature falls. 

The blood picture indicates abnormal activity of the bone marrow, and a 
moderate and rapidly varying leucocytosis precedes and accompanies the 
fever waves. The count rarely exceeds 20,000 leucocytes per c.mm. The 
increase of white cells is due to outpouring of immature polymorphonuclears 
up to 80 per cent, or more of the total. In the afebrile intervals the mono- 
nuclear elements are relatively increased. This last is probably a condition 
common to many soldiers in the field. In chronic cases the total of red cells 
is increased, the colour index as a rule being about 0*8. 

Progress of the Case. — When a definite afebrile interval occurs between 
the initial fever and the first relapse, all symptoms usually subside as the fever 
abates, to return as the temperature rises. In prolonged cases, the patient’s 
general condition obviously deteriorates and he presents an appearance of 
exhaustion. As relapse succeeds relapse the intervals bring less and less 
relief, though in some cases the later fever waves are accompanied by sin- 
gularly few symptoms. The body weight steadily declines. Usually, after 
a period varying from a few days to about a fortnight from the onset of the 
disease, the acuteness of the patient’s pain subsides, he sleeps well, and his 
appetite returns. There is even then generally some return of pain each night 
in some part of the limbs — most commonly the shins, calves, or ankles. If 
he be allowed to get up he finds walking increases the pain. During the next 
week or two, whether pyrexia recur or not, there are recurrences of symptoms 
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— «8|>eciftlly leg pain, each exacerbation being a short replica of the original 
attack, or of some portion of it. In some oases such recurrences are few and 
slight, and the patient soon feels fit and complains of nothing but slight pain 
or still slighter tenderness in a limited area of the legs, from the Imees 
downwards; In others the recurrence, even if quite late in the disease, 
os after months of quiescence, may be more severe than the original 
attack. 

Tam Chronic Disbasb.— It has become evident, in a large proportion of 
the cases of trench fever invalided home, that there is a tendency to advance 
through a subacute towards a chronic condition, with symptoms of dis- 
ordered action of the heart, and also in some of neurasthenia. Breathlessness 
on exertion, palpitation, prssoordial pain, and giddiness are features of the 
subacute and chronic conditions. The temperature in these chronic cases 
varies considerably ; definite fever waves lasting from a few hours to several 
days occur at irregular intervals, which frequently are to be measured in 
months. 

Diagnosis. — The acute disease may be mistaken for the enteric fevers, 
malaria, Cerebro-spinal fever, influenza, dengue, rheumatic fever, European 
relapsing fever, typhus, rat-bite fever, or mild infective jaundice with abseruje 
of jaundice and albuminuria. Trench fever in the chronic form is particularly 
liable to be mistaken for some form of cardiac disease, neurasthenia, myalgia 
or chronic rheumatism ; and, in addition, must be differentiated from other 
chronic infections, such as malaria, and tuberculosis. 

Prognosis. — Trench fever is practically a non-fatal tlisciase, but may 
result in prolonged ill-health in from 10 to 20 per cent, of all those affected. 
A certain degree of immunity follows an attack of trench fever, more particu- 
larly when the attack has resulted in a complete clinical recovery ; and it 
has been shown experimentally that such immunity may persist for six 
months. 

Treatment. - It is a simple matter to free the individual from lice, and 
as regards the community this depends on successful organisation. The 
sick should be immediately and completely freed from vermin ; but their 
isolation alone is not likely to control the spread of an epidemic, as mild 
cases are apt to escape recognition, and chronic cases remain infective 
for too long a period to permit of segregation till all danger is passed. The 
curative treatment is mainly symptomatic, the chief indication being to get: 
the patient to bed as early as possible, and to keep him there for 8 days 
after the fever has subsided. In this way the incidence of chronic symptoms 
has been reduced. Chronic cases are best treated by healthy open-air 
exercise, with tonics and small doses of thjrroid extract. Even when com- 
plaining of shin p«in it is a mistake to allow such cases to live a sedentary 
indoor life. 

Recent observations coiinecited with preventive inoculation against 
typhus may throw light on how trench fever can be controlled. 

' W. Byam. 
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G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN ^ETIOLOGY 

FOURTH DISEASE 

Synonym. — Filatow-Dukes Disease. 

Filatow and, later, Clement Dukes described an infectious disease which 
they considered distinct from scarlet fever and rubella. 

It is most prevalent in spring and summer. Previous attacks of scarlet 
fever and of rubella afford no protection. Premonitory symptoms are absent 
or trivial, the first sign usually being a rosy red rash, slightly raised, which 
covers the whole body in a few hours. The temperature may range from 
normal to 103° or even 104° F. The fauces are red, the tongue clean or slightly 
furred, and the pulse only accelerated in proportion to the temperature. 
The posterior cervical, axillary and inguinal lymph glands are enlarged to 
the sii^e of peas, hard and somewhat tender. The conjuiictivse are pink. 
Desquamation may ensue. 

The incubation period is between 9 and 21 days, and infectivity lasts for 
2 or 3 weeks. 

Most authorities either reserve judgment or refuse to recognise such a 
disease, alleging that some of the cases are rubella and some mild scarlet 
fever. 


INFECTIOUS ERYTHEMA 

Synonyms.— Megalerythema Epidemicum ; Fifth Disease. 

A mildly infectious disease of which the tetiology and mode of trans- 
mission are unknown. With slight fever, a confluefnt rosy eruption appears 
on the cheeks, avoiding the circum-oral region. The hot swelling, with its 
well-defined edge, may suggest erysipelas. Discrete papules spread to the 
forehead and neck ; on the next day they invade the trunk and limbs, mainly 
the latter. The extensor surfaces and the buttocks are sites of predilection. 
The papules by confluence form patches, which may assume annular or 
gyrate patterns, spreading at the periphery and fading at the centres. The 
eruption disappears rapidly from the race and trunk, but may persist on the 
limbs for a week or more, and may recrur as the result of irritation in a manner 
suggestive of urticaria. Complications are extremely rare. The incubation 
period is from 6 to 14 days. There is a slight polymorphonuclear leucocytosis. 
In contrast with rubella, eosinophilia may occur and plasma cells are scarce. 


GLANDULAR FEVER 

Synonyms. — Infectious Mononucleosis ; Monocytic Angina. 

Defh>itian. — An acute, febrile, infectious adenitis, with a charafcteristic 
increase of mononuclear blood cells. Recovery is the rule, and cotuplicaticiis 
are rare. 
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Etiology. — Glandular fever is, in all probability, a virus infection. 
Invasion takes place through the throat, the respiratory tract or possibly 
the bowel. Its prevalence is world-wide. The disease is limited to small 
commensal outbreaks, but sporadic cases are not infrequent. It chiefly 
attacks children and young adults, male patients preponderating. The 
incubation period is about a week ; it may vary from 5 to 12 days. The 
duration of infectivity is unknown, but appears to be short. 

Symptoms. — In children and adolescents the onset is sudden, with fever 
and faucial injection. Stiffness of the neck, slight dysphagia or follicular 
conjunctivitis may occur, A rapid swelling of the lymph glands under the 
upper half of the sternomastoid muscle sets in. By the second or third day 
the glands may attain a considerable size. They are discrete and scarcely 
tender. The skin over them is not inflamed. In some cases, however, a 
definite membranous angina is already present or supervenes, and glandular 
tenderness is more pronounced {anginose form). Although the glandular 
swelling is at first unilateral, the glands on the other side of the neck may 
enlarge in turn, and minor or even primary swellings of the posterior cervical, 
axillary and inguinal groups may occur. The adenitis is often accompanied 
by sharp pyrexia, the fever being irregular, and ranging from 100° to 103° F., 
or even higher. Exceptionally a fleeting erythematous or rubelliform rash 
appears. The adenitis of glandular fever may not be limited to superficial 
glands or even commence in them. Paroxysmal cough, dysphagia and, rarely, 
even pulmonary collapse may indicate involvement of the mediastinal groups. 
Gastro-intestinal symptoms, such as vomiting and abdominal pain, may 
accompany palpable swelling of the mesenteric glands. Appendicitis may 
be simulated. Slight enlargement of the spleen and of the liver is not un- 
common ; rarely jaundice ensues. In some cases a mild lymphocytic 
meningitis has been observeid. The blood changes are diagnostic but may be 
very transient. After a fleeting polymorphonuclear leucocytosis or, rarely, 
a neutropenia, the count shows a characteristic increase in the numbers of 
the mononuclear non-granular cells. These may form 40 to 90 per cent, 
of the total leucocytes instead of the normal 20 per cent. The cells are 
not of uniform type, as in acute leukaemias. Aberrant cells, which in some 
respects resemble large primitive lymphocytes, and in some monocytes, 
or plasma cells, may preponderate. The total leucocyte count is rarely more 
than 12,000 to 18,000, but may be 30,000 or more. The red cells are not 
diminished in number. 

Heterophile antibodies, which agglutinate the red corpuscles of sheep, 
appear in the blood serum. This constitutes the Paul-Bunnell reaction. It 
becomes positive with the appearance of the swollen glands. A titre of 
1 in 100, or possibly less, is diagnostic of glandular fever. Appearing about 
the fifth day, it may persist for 1 to 4 weeks. Sometimes its appearance is 
delayed. It may also occur in serum sickness. 

The lymphadenitis is characterised by hyperplasia of the reticulo-endo- 
thelium and germ-centres which may be packed with cells like those in the 
blood. 

The febrile stage of the disease may last for 10 days or longer, and 
exacerbations of fever, with involvement of fresh glandular groups, may 
occur. The glandular swellings subside more slowly than the fever. A sub- 
acute or relapsing type with sweats and irregular pyrexia, resembling 
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Hodgkii^s disease, has been described. The mononucleosis may be very 
ti^ansitory, or may persist for some time. Convalescence is slow. 

In some cases, mostly adult, glandular fever may differ considerably from 
the disease as described above. There is a febrile onset, with malaise, muscular 
pains, headache and perhaps epistaxis, but no marked soreness of the throat. 
Shivering, or even rigor, may occur. Towards the end of the first or second 
week of fever, a scanty eruption of macules or papules, like those of typhoid 
fever, may appear on the trunk and perhaps the limbs. The diagnosis is 
established when glandular enlargement, usually less pronounced than in 
childhood, supervenes in the third week or later, and the fever assumes a 
remittent type. At this stage a relative or absolute mononucleosis is most 
likely to be discovered, and may be evanescent or very protracted. A mem- 
branous faucial inflammation may also now be found. The spleen may 
enlarge. Relapses may occur, and the fever has been known to persist for 
many months. In some cases the Wassermann, or Kahn, reaction becomes 
temporarily positive. A misleading agglutination with typhoid “ 0 ” antigen 
in low titres may occur. Very rarely petechial eruptions have accompanied 
the fever, and the bleeding-tinio has been increased. 

Complications. — There may occur a slight temporary albuminuria, with 
a few tube casts, but in some 6 per cent, of the cases a benign hsemorrhagic 
nephritis ensues. Suppurative otitis and retropharyngeal absc^ess have been 
recorded. Suppuration of the glands is rare. Serous meningitis is exceptional. 

Diagnosis. — The clinical course is so characteristic and the cervical 
adenitis so disproportionate to the faucial inflammation that suspicion of 
glandular fever should be aroused, throat swabs examined, blood counts 
made, and the Paul-Bunnell test applied. In the adult form, fevers of the 
enteric group can be excluded by the usual bacteriological and serological 
tests. In the membranous form, diphtheria is excluded by absence of the 
Klebs-Loeffler bacillus and of acute toxsemic symptoms, despite persistent 
membrane. Resemblance to rubella is sometimes close, but there are differ- 
ences in the blood films, and the Paul-Bunnell test will decide. The paroxys- 
mal cough and leiicocytosis may simulate whooping cough but the Bordet- 
Gengou bacillus is absent, and the Paul-Bunnell test positive. Swelling of 
the salivary glands and even Mikulicz’s syndrome have been reported in rare 
instances. In such cases, if authentic, mumps may be simulated. Vincent's 
angina may complicate glandular fever, but the occurrence of Vincent’s 
organisms is now regarded as fortuitous. Acute leukaemia at its onset consti- 
tutes a very real difficulty, but the leucocytosis is usually far in excess of that 
of glandular fever and the cell type more uniform ; anaemia is progressive, and 
the issue fatal. Hodgkin’s disease is a much more chronic and progressive 
affection, and lymphocytosis rarely occurs ; biopsy of a gland is the most 
certain diagnostic criterion. Tuberculous adenitis has a greater chronicity ; 
periadenitis with suppuration and other signs of tuberculosis may be present. 
Septic adenitis induces a polymorphonuclear leucocytosis, and may suppurate. 
Agranulocytic angina is characterised by a low leucocyte count and the dis- 
appearance of all granular cells. The differentiation of glandular fever with 
abdominal symptoms from appendicitis is based on enlargement of the 
spleen and other glands, the blood picture, and the Paul-Bunnell test. 

Treatment. — This is symptomatic. Ultra-violet radiation is said to 
listen resolution of the adenitis. In protracted cases, injection of the blood 
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i^rum of ^ <}ouvftlesoi«at may b^ing the di3aa0e to a termipatioa. Good rejijltp 
are also claimed from injection of sulpbanilamide. ieolatioit for 7 days aftf? 
tke subsidence of tho fever and glandular swellings is deemed sufficient in 
the acute oases. 

Chaules JR, Box, 


BHKUHJATJO^ FEVER 

Definition, — An acute, specific disease, characterised by fever, arthritis 
and a special tendency to carditis, 

^Stiology and Pathology^—The essential cause of the disease is un- 
known. That the tmteries morhi is luicrobic there can be very little doubt, 
and for these reasons : the clinical features of the disease bear a strong 
resemblance to those seen in diseases of undoubted microbic origin, and 
especially in septicaemia due to streptococci and to staphylococci ; the curves 
of incidence of the disease rise and fall with the curves of incidence of scarlet 
fever and of erysipelas ; and the disease, if not interrupted by treatment, 
runs a natural course. 

The esaentiiiJ causative factors of the disease have formed matter for 
discussion over a long period and are still by no means settled. At present 
three hypotheses are prevalent. 

(i) That the disease is a streptocoecal mfeUion. — The close associatioji with 
scarlet fever and with tonsillitis, diseases having strong affinities with strepto- 
cocci, gives support to this view. But the difficulties in its acceptance are 
numerous : blood cultures are almost uniformly negative, even at the height 
of severe cases ; cocci are not demonstrated in what is regarded as the 
essential histological lesion of the disease, the Aschoff node ; the joint lesions, 
however severe, never suppurate ; it has so far not been possil)]e to hicriminate 
any special variety of streptococcus as being specific. 

(ii) That the disease is due to a virm. — As to this, though the view har- 
monises in many ways with the known facts, there are no data giving positiv^e 
support to it. 

(iii) That the disease is a state of allergy,— Those who hold this view con- 
ceive a focus of streptococcal infection, usually in the tonsil, which gives 
rise to a general hypersensitiveness of the body, a!id that this state, given 
certain conditions not yet defined, manifests itself by the syndrome which 
we call acute rheumatism. This hypothesis is thought by those who support 
it to explain the diversity of cocci assocuated with the disease. But, as 
Dible points out, that hypersensitivity should arise from infection by a 
rnultiplioity of strains of streptococci, rather than from one particular strain, 
constitutes the main difficulty in accepting this theory. Other difficulties 
are found in explaining why this particular form of sensitivity should be 
confined to streptococci, and why so small a section of the community should 
be affected. In no known state of allergy is there a specific histological 
lesion, nor is there a tendency to endocarditis. 

Although rheumatic fever is probably not a contagious disease, an 

^ The word “rheumatic ” is used throughout this article to signify conditions striptly 
belonging, or allied, to rheumatic fever, and not to include any of the many states 
loosely (fiecribed as “rbenmatism. ’ 
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epi<ieiftic of sote thi'oats, or of seatfet fever, is prone to produce a crop of 
rheumatic cases. 

The disease is more common in humid and temperate cliimtes than in 
others ; it is probably more common in Great Britain than anywhere clse^ 
It is an urban, rather than a rural disease. The home environment is im- 
portant as a contributory causative factor : bad general hygienic conditions 
predispose to it. The sexes are affected almost equally, but there is a slight 
preponderance in males, no doubt owing to their greater tendency to exposure. 
Rheumatic fever is pre-eminently a disease of pubescents and young adults, 
but it occurs at alt ages, though it is uncommon in infants and in the elderly. 
If a person has had recurring attacks up to the age of 40, he is prone to them 
afterwards, but otherwise the susceptibility to the disease becomes greatly 
diminished after the age of 30. It is one of the striking facts of medicine 
that there are rheumatic families, in whom the tendency to the disease is 
highly marked. A certain complexion is common in them : a clear skin, 
with fair — often rufous — colouring. 

Exposufe, fatigue and damp are precipitating causes of the attack : a 
railway journey in wet clothes after muscular exercise, or sleeping in a damp 
bed, is a not unusual event in the patient’s history of the onset. But it is 
equally true that many attacks come oti in the absence of all these factors ; 
indeed, attacks are not at all infrequent in hot weather. Aatnmn provides 
more attacks than any other season of the year. 

Htrtolooical Morbid Anatomy. — A small cellular nodule, which is 
demonstrable in many cases of the disease, is thought by a number of observers 
to be specific. It is usually fusiform in shape, and consists of a fibrous matrix 
with many small round cells and some large cells, most of which are mono- 
nuclear. Later, this nodule becomes entirely replaced by fibrous tissue. 
Wherever this lesion is found, whether in the connective tissue of the heart 
muscle, in the synovial membranes or in the subcutaneous tissues — allowing 
for differences in the texture of the tissues themselves — ^tbese hisr< logical 
features are essentially the same. In the myocardium this lesion is easily 
recognisable (“ Aschoff’s node ”). 

Symptoms. — In adults the onset is usually abrupt, with the sense of chill, 
accompanied almost at omo by ])ains in the joints, the knees and ankles being 
the commonest. One or two joints usually precede the rest in order of inva- 
sion, to be quickly followed by others : wrists, shoulders, hips, neck, tarsus, 
metatarso- and metacarpo-fihalangeaJ joints. Some degree of sore throat 
is very common, and may be a marked feature : when this is so, the tonsils 
usually show the redness and swelling more tlian other yiarts. By the end 
of the second or third day it is usual to find a considerable number of joint s 
affected, so that the ])atient is already in much pain and great discomfort. 
The affected joints are swollen and red, and synovial effusions appear, especi- 
ally in the knees, wrists and ankles. There is great variation in the extent 
and in the degree of the joint involvement in different cases. In a few 
instances less common joints share the inflammation : sterno-clavicular, 
vertebral, intetphalangeal. The fibrous tissues suffer as well as the joints, 
and it is often apparent that this accounts for some, at least, of the stiffness 
and grave discomfort. The joint effusions never suppurate. 

The temperature usually rises to 102*^ to 103° F. With the arthritis and syn- 
ovial effusions, and the fever remits, or even intermits, so that the chart shows 
10 
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an “ irregular ” curve. The pyrexia is peculiarly sensitive both to exacerba- 
tions in the disease (which are common), to relapses (which are also common) 
and to complications. Sweating is generally profuse, the sweat being of a 
peculiar “ acid smell. The urine is scanty and high coloured, and if the 
fever is marked there is usually a trace of albumin present ; a deposit of 
urates, coloured brick-rod by uro-erythrin, is a feature in most severe cases. 
As in most acute fevers, the secretions of the mouth and alimentary tract are 
lessened, leading to a heavily coated tongue, anorexia and constipation. 

The heart is generally — some authorities believe always — affected, though 
the nature and the degree of the affection is variable. There are few, if any, 
cases in which careful examination from day to day does not reveal a slight 
degree of “ softness ” of the first sound of the heart, due, no doubt, to affec- 
tion of the myocardium. The fuhe is raised moderately in frequency 
(90 to 120), its volume is good but its tension is reduced. In more cases than 
not, probably, a soft systolic apex-bruit api^ears, not, however, necessarily 
indicating the occurrence of endocarditis. In about half of all cases there 
are reasons for concluding that acute endocarditis is present, as judged by the 
character of this bruit, its transmission towards the axilla, some evidence of 
enlargement of the heart and a rise in the temperature coincident with the 
appearance of the heart signs. This complication usually arises about the 
eighth to the tenth day. 

The blood shows a considerable leucocytosis (15,000 to 30,000) and an 
acute “ secondary ” ansBinia which is a constant feature of the disease and 
quickly reveals itself in the patient’s facies. The erythrocyte sedimentation 
rate is increased during the active stages of the disease. 

Aberrant Types. — Sid)acute attacks are common, especially in children 
(sec p. 292) and in old rheumatic subjects. Their importance lies in the 
fact that all the time the heart may be suffering damage. Although this is 
less common in adults than in children, arthritic signs may be absent in cases 
of rheumatic endocarditis, as in rheumatic pericarditis. 

Complications. — As already stated, about one-half of all cases develop 
some heart lesion. We have sj)oken of myocarditis and of acute endocarditis, 
and of the advent of the latter, should it arrive, about the end of the first 
week. The endocarditis is generally a valvulitis ; most often mitral, less 
often aortic, but in some cases both mitral and aortic. Pericarddtis is less 
common, though it may be the only manifestation of rheumatic, infection ; 
and ])ericardial effusion, especially of the massive sort, is nowadays quite 
uncommon. (For full accounts of tliese imj)ortant cardiac complications, 
see special sections.) 

Bkin eruptions, though a specilic feature of the infection, are not very 
common, excejit in children. The profuse sweating quite often leads to suda- 
mina, and these, becoming intlamed, lead to miliaria. True rheumatic ery- 
thematu are much more common in the subacute cases than in the acute 
ones. Purpuric eruptions, again, are more often seen in aberrant types of 
the disease. 

The only pulmonary complication of any consequence is pleurisy, and this 
is by no means common if we preserve the usual strict criteria of physical 
signs for its recognition, and omit “ pleurodynia,” in which condition the 
}>ain is more often intercostal than pleural. Indeed it may be said that, in 
the absence of pericarditis and of severe endocarditis, rheumatic pleurisy is 
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rare. Pneumonia also is unusual, but there is a condition of lung in severe 
rheumatic fever, again when complicated by grave endocardial, pericardial 
and pleural affections, which simulates it somewhat ; the lung tissue is in a 
mixed state of congestion, collapse and oedema. A thin serous pleural exudate 
often accompanies this condition of the lung, and, no doubt, because of the 
associated pericarditis, it is more often found on the left than on the right 
side. 

Hyperpyrexia was formerly a much dreaded, and not very uncommon, 
complication. It is now quite rare. There is, indeed, by some modern 
observers, doubt thrown uj)on the rheumatic nature of the cases described 
under this term. May they, for example, have been fulminating cases of 
septica?mia or meningitis ? Jt is clear that no case could nowadays be 
termed rheumatic hyj)erpyrexia unless lumbar puncture and blood culture 
findings were proved to be negative. But the strongest points in favour of 
regarding some, at least, of the cases as having been rheumatic, and not 
meningitic or septicajmic, are (1) the very high degree to which the tempera- 
ture rose (107® to 110° F.) ; and (2) the fact that in some of the cases, at least, 
the clinical ])icture was definitely that of rheumatic fever before the event, 
and when recovery occurred as the result of prompt treatment it was similar 
afterwards. The condition arises suddenly in most cases, though in a few 
there is a suspicious prodromal amelioration in the pain, sweating and general 
discomfort. The temperature rises rapidly to 106°, and unless checked by 
cold applications it may quickly reach 109° or 110° F. Before this stage is 
reached the patient has become tremulous and excited, tho;i delirious and 
then semi -comatose, with a dusky lividity of the face and a failing pulse. 
Most of such cases are fatal. If prom])t treatment succeeds in lowering the 
pyrexia it may need to be resorted to again in a few minutes or hours, since 
recurrence of the condition is to be expected. 

Course. — Before the introduction of salicylates the course of rheu- 
matic fever was, in the words of Sir Thomas Watson, “ six weeks.” 
N^owadays it is much shorter ; 10 days to 3 weeks, if we include the joint 
swellings, though the fever is generally over in a shorter j)eriod than 
this when the treatment is ])rompt and thorough. If residual joint inflam- 
mations prolong the course of the disease it is important to look for contri- 
butory causes, and especially for septic foci. Recrudescences are very 
common, esi^ecially if full treatment be relaxed too early. Cojuplications 
necessarily prolong the course of the disease. 

Convalescence is often tedious, and the resultant amernia and heart weak- 
ness warn the careful practitioner not to attempt to hurry it. Rheumatic 
fever patients arc as liable to rehpses as they are to recrudescences, and it is 
?)o uncommon thing to see a ])atient slip again into almost as bad a state 
as he originally was, including, it may be, painful swelling of the very same 
joints as were first affected. The great danger of these relapses lies in the 
risk of heart inflammations arising during the subsequent attacks, when 
perchance the patient escaped them at the first. 

Prognosis. — Recovery is the rule in this disease ; death during a first 
attack is very ancofnmon. When death occurs there is invariably serious 
carditis, especially myocarditis, and acute pulmonary complications (pleurisy 
and ‘‘ rheumatic pneumonia ”) are usually present also. In rare cases, death 
occurs in a state of hyperpyrexia. When the attack supervenes upon old 
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rheumatic carditis, the prognosis is less good, heart failure being more easily 
induced. But in general it may be said that rheumatic fever is serious, not 
from its case mortality, but from its crippling effect upon the heart. Residual 
conditious are almost entirely cardiac injuries and chiefly scarred valves and 
auricular fibrillation ; rarely some degree of limitation of movement in 
joints. 

Rheumatic Fever in Children. — The disease is very common in children, 
in whom, however, the clinical picture as above described is apt to be departed 
from in several respects. (1) The arthritis is a less marked feature ; it may 
be absent altogether, and even when it is a troublesome element in the case, 
the degree of pain is prone to be disproportionate to the amount of redness 
and swelling of the joints, and may be muscular rather than articular. 
(2) 8kin eruptions are relatively more common — various erythemata especi- 
ally, but also purpura. (3) RheamMic “ nodules are almost confined to 
children, having the same age-ineidence as chorea (see p. 1698). These arc 
discrete lumps, varying in size from small peas to horse-beans ; symmetrical in 
distribution, they are found in the scalp, along the margins of the scapula? and 
bones of the forearm, about the knuckles and elbows, and, less often, in other 
situations. They are sometimes tender and painful. They come and go. 
Occasionally they are present in large numbers ; the case is then most likely 
to be subacute in type and very tedious in its course : they are, therefore, of 
grave prognostic import as to the ultimate state of the heart, being indicative 
of a “ smouldering ” endocarditis. They consist of elements approximating to 
the “ essential ” lesion of the disease to which reference has been already made. 
(4) But the most important difference observable between the disease in 
children and in adults is the fact that in the former the process is not seldom 
subacute in its onset and course, and for this reason frequently overlooked 
for a time. Add to this fact that the tendency to heart involvement in these 
subacute atta(*-ks is no less than in the more acute and more highly febrile 
bouts, and it is obvious that the recognition of this state of things is of the 
utmost importance. Unfortunately a large number of cases of suba(;ute 
rheumatic endocarditis must needs arise without the possibility of preven- 
t ion, but it is probable that a large number might also be prevented, or con- 
siderably modified, by prompt treatment of the subacute rheumatism in 
(diildhood which causes the injury. These attacks of subacute rheumatism 
are sometimes characterised by intercostal pain, sometimes by abdominal 
]>ain, sometimes by })ain in the legs without special reference to the joints, 
'fhere seems no doubt that so-called “ growing pains ” arc often rheumatic 
in nature. In any child so affected the heart should be examined critically, 
and from time to time. The presence of sore throat, of acid sweats, of one of 
the erythemata, in conjunction with the above-named pains, should deter- 
mine a decision to treat the child as suffering from the rheumatic process. 
The presence of nodules is decisive in a doubtful case. 

Diagnosis. — Ceases of the fully developed disease do Jiot often lead to 
difficulty in diagnosis, given ordinary care on the ])art of the practitioner. 
A few diseases, however, require mention. (1) Pifamia due to coccal infec- 
tion may lead to some confusion, and the following differential points are 
worthy of notice. In septicamiia, when there is arthritis, the latter is usually 
constant in one or two joints, not fugitive and involving many as in rheumatic 
fever. Moreover, the joint changers tend to suppuration and permanent 
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destruction of the joint structures. Blood cultures and joint-puncture 
fluids ate not infrequently positive in pyssmia, whereas they are constantly 
negative in acute rheumatism. Rigors are common in pyaemia; in rheu- 
matic fever they do not occur. If endocarditis complicates pyaemia, the 
heart infection is likely to lead to embolism, a condition not foimd in rheu- 
matic fever. But between this type of streptococcal septicaemia and rheumatic 
fever all grades of cases are seen. 

(2) In children acute osteomyelitis may he mistaken for rheumatism ; 
rarely does the converse error arise. But the disease-process is nearly always 
much more severe, the temperature being much higher and showing greater 
oscillations. The painful part is generally the lower end of the femur or 
tibia, and careful examination reveals it to be epiphysial rather than arthritic. 
As in pytemia, to which type of infection the disease really belongs, blood 
(cultures are usually positive (Staphylococcits aureus). 

(3) Gonorrhjpal arthritis is not usually so acute a disease, nor is the patient 
often so ill as in rheumatic fever. The joints are fewer in number, and, as 
in pyaemia, the course of the individual involvement is much longer. The 
inflammation, too, affects peri-articular as well as articular structures ; not 
seldom it involves adjacent tendon sheaths also. Gonococci may be isolated 
from the joint effusions. Although the presence of a urethral or vaginal 
discharge makes a diagnosis of gonorrhoeal arthritis likely it does not prove 
it ; and it must be remembered that the discharge not infrequently ceases 
temporarily with the onset of the arthritis. 

(4) Acute osteo-arthritis is a rare disease, but when it occurs it produces 
a clinical picture that is probably closer to rheumatic fever than does any 
other disease-process. The patient is more often a woman than a man, and 
is generally older (30 to 60) than is the average (;ase of rheumatic fever. The 
failure of salicylates in full doses to reduce the temperature, and to affect 
beneficially the course of the joint condition, should always raise doubts as 
to the nature of a supposed case of rheumatic fever. This diffcrer.rial point 
applies equally to diseases 1 to 3. 

(5) Gout, when present in the acute arthritic form, may be mistaken for 
rheumatic fever ; rarely does the converse happen. The patient is generally 
a man over 40 years of age ; the number of joints involved is rarely more 
than two ; the skin over these is generally dusky red in hue, and shining ; 
there is often definite soft oedema. The preseme of severe pain when the 
affected joints are at rest is much in favour of gout. The degree of fever is 
usually much less in proportion to the degree of joint inflammation than 
IS the case in rheumatic fever. The presence of tophi may be taken as 
confirmatory of gout in a doubtful case. 

(6) Meningococcal meningitis with arthritis rarely simulates rheumatic 
fever, but one of the writers (H.) has seen such a case, in which there were 
])ungent acid sweats and purf)ura, and the resemblance to a case of severe 
rheumatic fever was for a time very close indeed. 

Treatment. — (1) General. — With as much promptness as possible, the 
patient is put to bed, and is kept there until it is (iertain that the heart is un- 
affected, or, if affected, until it is certain that the inflammatory process has 
ceased to be active (see p. 917). The bed should be chosen carefully ; narrow 
enough to admit of easy nursing, and having a soft but firm mattress. The 
[)atient lies in blankets with a long flannel garment opening down the front, 
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ajid having sleeves to the wrists ; this garment is changed as frequently as 
need be, according to the degree of sweating. The position of the patiefit is one 
of recumbency, with the affected joints supported in a position of maximum 
comfort. Movements of the limbs are generally best carried out by the patient s 
own efforts, and in all except severe cases, and where the heart is affected, 
movements of the body as a whole may also well be left to the patient. The 
basis of the diet should be milk diluted with water or alkaline mineral waters, 
and so long as the fever remains a marked feature of the case nothing should 
be added to this unless it be whey, peptonised milk or barley water. Abun- 
dance of fluids should be allowed, for a great deal of fluid is lost to the body 
through the profuse sweats. Imperial drink is very useful. As the fever 
declines, there may be added to the milk, oatmeal, v^egctable soups and 
chocolate. Meat should be reserved for convalescence, and even then should 
be given very sparingly. Tea and coffee are best omitted altogether. Fruit 
is disallowed. Aperients are given as necessary. 

In the matter of f/w/.s there is a consensus of opinion that salicylic pre- 
parations deserve the name of specific remedies. They control the arthritis, 
cause the fever to decline, and cut short the course of the disease-process. 
They also lessen the tendency to relapses, and often render these abortive 
when they threaten. It may be quite true that they do not prevent the 
occurrence of endocarditis, nor affect this inflammatory process beneficially 
when once established, but a remedy which cuts short the course of a disease 
must necessarily, in an indirect measure, act as a deterrent in respect of its 
complications. Thus, by prompt exhibition of salicylates an attack of 
rheumatic fever may be almost resolved by the eighth day, at about which 
period in the disease acmte endocarditis is specially liable to develop. Certain 
it is that ])ericarditis, and in particular pericarditis with liquid effusion, is 
much less common nowadays than it was in the pre-salicylic days ; so also 
is hyperpyrexia ; and it is unlikely, in view of the more general features of 
rheumatic fever and its incidence, that the disease-process has itself under- 
gone any change during the juist 50 years which is likely to account for 
these facts. The preparation of the drug which has become most popular 
and deservedly so, is sodium salicylate. It shouM be given in sufficient 
quantities^ and the doses should be distribulM as evenly throughout ih^ 24 hours 
as is compatible with securing good sleep for the patient. At the onset of treat- 
ment of an acute case in an adult, 20 grains should be given every 2 hours 
during the day, and every 4 hours during the night (200 grains in the 24 hours). 
Many authorities advise that twice these amounts of sodium bicarbonate be 
added to the salicylate to prevent acidosis ; in the writers’ opinion half the 
quantity of bicarbonate, i,e. UK) grains in the 24 hours, is sufficient and IcvSS 
likely to induce vomiting. If a child vomits a dose of salicylate, another 
given immediately will probably be retained. As the fever and pain diminish, 
these quantities may be given somewhat less frequently, a note being kept 
on the temperature chart of the total amount given in the 24 hours. In a child 
of 12 years or so, lialf these quantities may be given. If no amelioration 
follows these doses in 48 liours they should be increased by 50 per cent. (150 
grains in 24 hours). If an exacerbatio?i occurs, or a relapse threatens, after 
the dosage has been reduced, it should be at once adjusted to its original level. 
The drug is not unpleasant to take, and its taste is easily masked by liquorice 
water as a vehicle. Quite apart from the inestimable value of giving adequate 
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doses so as to gain time, there is an additional value in this procedure from 
the point of view of diagnosis, for a patient suffering from acute arthritis with 
fever ^ who is not considerably better after 48 hours^ treMment by full doses of 
salicylates almost certainly is not suffering from rheumatic fever. The diagnosis 
in these circumstances should be at once revised. It will be found that the 
great majority of patients tolerate the above specified doses of salicylates 
without ill-effects. In the few instances in which it produces vomiting, or 
intense depression, or delirium, or coma, or hematuria — symptoms thought 
from time to time to be toxic effects of the drug- either aspirin in similar 
doses, or salicin in somewhat larger doses, may be substituted. But care 
must be taken in deciding that such symptoms are really due to the salicylate 
and are not manifestations of the rheumatic poison. Modern synthetic 
preparations of sodium salicylate are fairly free from the contaminations 
which were formerly rather common. In the early stage of the disease it 
may be necessary to adopt more rapid palliative measures for the se%)ere pain, 
especially if this prevents sleep. Nothing is better than opium, either as 
pulv. ipecac, et opii, grs. 10, or pil. saponis co., grs. 5. It is better to avoid 
phenazone and phenacetin. The treatment of heart complications is dis- 
cussed elsewhere (Sect. XIII.). Against the occurrence of these complica- 
tions, apart, from the value of early and liberal use of salicylates, we seem to 
be powerless. But some authors attach importance to small blisters applied 
to the praicordium early in the disease. 

Hyperpyrexia is met by prompt application of the cold pack, with volatile 
stimulants ; the pack may need frequent renewal, and in extreme cases the 
water used for it must be iced. The most constant vigilance is necessary 
in such cases, which, as already stated, are happily rare nowadays. 

In the treatment of prolonged cases of the disease the writers believe 
iodine (preferably not in the form of the potassium salt) to be useful, and 
especially so in cases complicated by serous inflammations, whether cardiac 
or other. Such experimental treatment of these prolonged cases by sera aiwl 
vaccines as the writers have observed has not led them to employ either in 
any routine fashion. “ Channels of entry ” should, in protracted cases, be 
adequately dealt with as in (4). 

(2) Local. — The position of optimum comfort of the affected joints has 
been already referred to. The use of splints for fixing the joints often gives 
relief. In the milder cases it suffices to wrap the joints 'in cotton-wool and 
bandage them lightly. In the more severe cases a lotion of tinct. opii, 1 fl. oz. ; 
glycerin, 2 fl. oz. ; water, 12 fl. oz. ; sod. carb. to saturation, used hot, gives 
as much relief as anything. An alternative is one of the preparations of 
methyl salicylate, used freely, but without nibbing. Aspiration of the 
effusion is scarcely ever needed ; its indication, indeed, should raise doubts 
as to the diagnosis. 

(3) During convalescence. — Convalescence is generally slow, . aiKi' should 
not be hurried. If the heart has suffered by direct inflammation, the re-, 
cum bent position must be prolonged until it is certain that^ quiesGencje is 
established in that respect ; this usually means ^fram 4 tp 6 weeks after the 
subsidence of the fever. The disasferaiis effects of attempting to hasten 
convalescence in such cases are to be seen amongst patients who have been 
treated in institutions wJiitth- advertise a false efficiency by reporting a 

shorter average stay* in, Hospital/’ tfian is the case in sister institutions. 
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Tfa® transition from strict recumbency to a sitting posture should occupy a 
whole week, by the gradual addition of pillows, and the further return to 
ordinary active life shoiild be graduated with care. 

Tonic preparations, such as quinine and hypophosphites, are useful, but 
the tradition that iron is not well tolerated until late in convalescence — 
though the state of ansemia seems to indicate it — is confirmed by experience. 
Diet during convalescence has already been referred to. Massage and passive 
movements of the affected joints may he begun so soon as the inflammation 
has completely subsided . 

(4 ) Preventive treatment . — Failing exact knowledge of the essential causative 
agent in rheumatic fever, no effective mode of prevention can at present 
be devised. But if there be a doubtful “ channel of entry ” present in any 
case, this should be dealt with in some radical fashion, in any j)atient who has 
had an attack, or is a member of a susceptible family. “ Septic ’’ tonsils 
should be enucleated, and an appendix which has at any time shown signs of 
inflammation should be removed. 


ERYTHEMA NODOSUM 

iEtiology. — Although this disease is a fairly definite and easily recognis- 
able clinical entity, it is still uncertain where it should be placed, when con- 
sidered in relation to nosology or to aetiology, h’ormerly the favoured view 
was that the disease is a manifestation of acute rheumatism. Since, however, 
it is less often than not associated with the more definite criteria of acute 
rheumatism (arthritis, endo- and pericarditis), since it rarely recurs in tlie 
same patient, and since treatment by salicylates in full doses does not cut 
short its course, it is very doubtful if it should he regarded as a true rheumatic 
affection. A more recent view is that the disease is intimately related to 
tubercle : the lesions being toxic rather than actual areas of infection : the 
isolation of tubercle bacilli from them, originally reported, has not been 
confirmed. Alternative views are not lacking. By some erythema nodosum 
is thought to be an acute specific disease due to an unknown virus. Collis 
suggests that it is a type of hyper-reactive tissue response to different bacterial 
allergens and that the allergens responsible for erythema nodosum in London 
are commonly tuberculin and the toxin of htemolytic streptococci. 

It occurs more often in females than in males (according to Mackenzie, 
in the proportJon of five to one), and the majority of cases are found between 
the ages of 10 and 30 years. There is no seasonal incidence. In the experieiice 
of the writer it is much more common in hospital than in private practice ; 
this and some other observations suggest that bad feeding or insanitary 
conditions may contribute to the incidence of the affection. 

Pathology, — There has been demonstrated a widespread arteriolitis 
in the subcutaneous fat, resohdng without suppuration or residual fibrosis. 

Symptoms. —The symptoms consist of: (i) the local lesions, and (ii) 
certain constitutional changes. 

(i) The local lesions are bilateral and occur chiefly upon the lower 
limbs ; indeed, in the great majority of the cases they are confined to these 
When they appear on thearms they are most often found only in this situation, 
the patient is more often limn not an adult, and the genera] 8ym[»toms are 
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less like rbeurnatic manj testations than is the case in the more common 
variety of the disease. The lesions are round or oval swellings, usually con- 
fined to the extensor aspect of the limbs, afiecting the shin regions chiefly, 
and varying in size from a large pea to half an orange. There may be two ox 
three only on each leg, or, in severe cases, the greater part of the extensor 
surface may be covered by them. They involve the subcutaneous tissue 
as well as the skin. They are very tender to touch. On their first appear- 
ance they are deep red in colour, later they become purple in hue, and still 
later they often show a definite ecchymotic appearance — giving rise to the 
name dermatitis coutusiformis. In bad cases there is a good deal of associ- 
ated oedema of the surrounding tissues. 

(ii) The general symptoms include a mild grade of fever (not constantly 
joint pains, malaise and sore throat. But many cases occur in 
which the local skin condition, with pain and tenderness, covers the whole 
of the s\ inplomatology. Constipation is common, and is sometimes severe : 
in a case of the writer’s, in a young man, there had been no action of the 
bowels for 10 days, and the patient had suffered from constipation all 
his life. 

The course of the disease is from 2 to 3 weeks, but some mild cases get 
well, if treated, within a week. 

Diagnosis. — The diagnosis is not difficult. Radclifle-Crocker says that 
the lesions luav bo mistaken for sy])hi1itic nodes : the distinction is made by 
the presence of other signs of syphilis, by the fact that the pains in the latter 
disease precede the appearance of the node through the skin, and by the 
lack of response to treatment by iodide of potassium. The lesions of Bazin’s 
disease, though they occur on the legs much more than on the arms (as in 
erythema nodosum), though the sex and age are the same and though the 
association with tuberculosis is definite, are chronic and relapsing in character, 
and ulceration usually occurs. 

Treatment, “lies t in bed, with the legs elevated, and general hygienic 
conditions, suffice to bring ^bout spontaneous recovery in all cases. No 
drug has credit for cutting short the course of the disease. Recovery has 
been found to be quite as rapid when the j)atieut is treated by small doses 
of hydrarg. c. creta with saline aperients, as when she is given full doses of 
sodium salicylate. As a local application lead lotion is perhaps the most 
soothing. 


EPIDEMIC MYALCIA 

Synonyms.— Kpidemic or Infectious Pleurodynia ; Bornholm disease : 
Epideiuic diaphragmatic spasm : Devil's grip. 

Definition. — An acute infectious epidemic disease of short duration 
characterised by sudden onset of pain in the upper abdomen and lower thorax, 
jiyrexia, sweating, and a tendency to relapse. 

.Etiology. — The disease occurs usually in the late summer and autumn ; 
it mainly affeiits children under 1 5 years of age. The exciting cause is unknown ; 
infection appears to be spread by direct contact only, the incubation period 
being 2 to 5 days ; the patient remains infective so long as the pain persists. 
One attack may not confer lasting immnnity. 

Pathology. — Nothing is known of the pathology. No abnormality has 
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been detected in those cases in which an exploratory laparotomy has beeti 
performed owing to mistaken diagnosis. 

Clinical Features. — The onset is sudden, with acute spasmodic pain 
in the region of the xiphisternum and the attachment of the diaphragm, per- 
liapls more on one side than the other. The pain leads to shallow rapid 
respiration, and is intensified by deep breathing, by yawning, sneezing or 
cough ; a spasm during a period of quiescence may be induced by laughing. 
In adultS) pain may also be complained of in the neck and extremities, and 
there may be some frontal headache. The temperature rises rapidly, perhaps 
to 104® F., and subsides within 24 hours. There is a marked tendency to a 
return of pain and pyrexia during 3 or 4 days, and the second attack may 
be the more severe. Profuse sweats arc common, anorexia the rule, while 
vomiting and diarrheea are seldom met with. 

There are no physic’, al signs, other than in the character of the respiration, 
of involvement of the pleura, lung or peritoneum. There may be some 
cutaneous hypera^sthesia and tenderness on pressure in the painful area, 
especially in the epigastrium. In some cases a Icucocytosis occurs, and 
eosinophilia Las been reported during convalescence. No abnormality has 
been detected on X-ray examination. 

Complications are infrequent. (Jonjunctivitis, catarrh of the upper 
respiratory tract or orchitis have been reported in certain epidemics. There 
are no sequelae. Prognosis is good. 

Treatment. — The ])atient should be isolated, and remain in bed until 
48 hours after the jiyrcxia and pain have subsided. Ordinary methods for 
the relief of pain are indicated. 

Horder. 

A. E. Gow. 


PINK DISEASE 

Synonyms.— Infantile Acrodynia ; Erythoedema ; Vegetative Neurosis. 

History. — The disease was first accurately described by Swift (Australia) 
in 1914, but Selter (Germany) had reported similar cases in 1903, and Swift 
records that he certainly saw examples of the disease when he was a resident 
at the Hospital for Sick Children, Great Ormond Street, in 1885. Feer 
(Zurich) is generally accepted in Europe as having described cases about the 
same time as Swift. 

i^tiology. — The clinical syndrome is generally ascribed to the effects of 
a widely diffused toxin which shows a predilection for the vegetative nervous 
system. It frequently follows an acute infection of the upper respiratory 
tract and less often gastro-enteritis, either affording a possible portal of entry 
of a virus. Although not obviously infectious from case to case, small 
epidemics in localised areas have occurred in various parts of the world. 
This and a tendency to a seasonal incidence in spring and autumn offer 
obvious analogies with acute anterior poliomyelitis; and Mayerhofer has 
described cases following this disease. Another theory favours a vitamin or 
other deficiency, but usually affected children have been well fed. Hyper- 
sensitivity to sunlight has also been put forward, but claims to a cure by 
the exclusion of sunlight in England are balanced by equally wAl supported 
claims to great benefit by exposure to sunshine in Australia. The balance of 
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present evidence favours a virus. The disease occurs more especially in the 
temperate zones, afPects the sexes equally and is almost limited to the period 
covered by the time of the primary dentition. 

Pathology. — ^Apart from various findings due to secondary infections, 
the specific morbid pathology of the disease is said to include minor micro- 
scopical changes in medulla, cord and peripheral nerves. These consist of 
round-celled infiltration, demyelinisation and oedema. Some authorities 
maintain that even these changes are due to a non-specific terminal infection, 
or to secondary nutritional depletion. 

Symptoms. — After a vague febrile onset, as intimated above, the infant 
fails to recover its previous vigour, and remains essentially miserable, with 
insomnia, muscular hypotonia, increasing loss of appetite and usually loss of 
weight. After a week or so some degree of stomatitis is commonly found, the 
child dribbles a lot, and just when the whole picture has been confidently 
ascribed to the effects of dentition the characteristic rash makes its appear- 
ance. This consists of three main features : a sweat rash, which may be 
present all over the trunk and proximal portions of the limbs ; a curious 
“ raw beef,” puffy, non-pitting oedema of the hands, feet and frequently of 
the nose ; and eventually various degrees of furunculosis and pyodermia. 
The condition of the mouth deteriorates, teeth may be shed (and swallowed), 
photophobia is often marked, and the child “ burrows ” in misery in the bed- 
clothes, constantly scratching and rubbing the hands and feet together. In 
severe cases the fingers and toes may be seriously bitten and the hair plucked 
out. Perspiration of a cold, clammy type is present and produces a “ mousy ” 
odour. Wasting and hypotonia become extreme, the child makes no effort 
to stand or walk, and prolapse of the rectum may occur. Signs of affection of 
the nervous system are shown by a persistent tachycardia — which is constant 
and varies in degree according to the severity and state of the disease — ^the 
tendon reflexes are frequently diminished or lost, and it may be possible to 
demonstrate a diminished sensitivity to pin-prick. The disease is usually 
afebrile save for the effects of complications, the blood pressure is said to be 
raised, although the determination of this is a matter of some difficulty, and 
there is frequently a leucocytosis. 

Complications.^ — The upper respiratory tract infection may spread to 
affect the ears and, more seriously, to produce broncho-pneumonia, which 
is always a menace because of the risk of aspiration with an infected mouth. 
Pyelitis is not uncommon. Various local infections of the skin are almost 
invariable in a case of ordinary severity. Sequelae, however, are unknown 
and relapses seldom occur. 

Course. — The whole clinical picture may be spread over three to nine 
months, with some variation in the severity of the symptoms. 

Diagnosis. — There is no mistaking the disease once it is fully developed, 
and it obviously should be suspected whenever a young child appears to be 
seriously miserable for weeks at a time. Cases have been described with 
most of the classical symptoms, but without the rash or other skin changes. 
Tachycardia occurs in all cases, and unless the pulse rate is 140 or more a 
diagnosis of pink disease should not be made with confidence. 

Prognosis. — In the absence of serious complications this is invariably 
good, and^ne attack confers immunity. Death is usually the result of some 
serious complication but occasionally is sudden after a period of inoreasiug 
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late and irregularity of the pulse. It is suggested that in such oases the 
end is due to ventricular fibrillation. 

Treatment. — Since the exact causation is unknown, preventive measures 
are impossible, and most of the treatment has perforce to be symptomatic. 
Good nursing is essential but hospitalisation is undesirable ; a well-trained 
nurse in the home is indicated as the patient’s mother is almost invariably 
worn out. If weather permits the child’s cot should be in the open air as 
much as possible, day and night. Silk or cotton clothing, frequently changed, 
is best, the eyes should be protected from glare, and some restraint may be 
necessary to prevent quite serious self-infliction of damage to the skin. 
The diet should be adequate, well-balanced, mostly liquid and ofl'ered (!old, 
frequently and in small quantities. The troublesome anorexia can only be 
dealt with by skilful nursing. Deference to the deficiency theory of origin 
would indicate the administration of vitamin concentrates A, B, C and D, 
raw liver, and some yeast preparation, such as yestamin. Good results have 
been claimed for the injection of vitamin in massive doses, such as 1000 
international units once a week. This has the merit of being a convenient 
way of treating an out-patient at a hospital. Bellergal (one to three tablets 
daily for several days) is believed to counteract the effects of the disease upon 
the sympathetic nervous system. Some sedative is essential and a mixture 
of chloral and bromide, according to the age, is probably the most suitable 
and should be used freely. For the skin a tepid bath (to which disinfectant, 
such as liq. hydrarg. perchlor., may well be added) once or twice dady, fol- 
lowed by a methylated spirit rub and copious powdering with a fine aiid talc 
(not starch) powder, will help to promote comfort. The irritation may be 
slightly allayed by calamine lotion or the use of menthol in paraffin (1 per 
cent.) dabbed on at night. The mouth requires great care. Giving the child 
swabs soaked in hydrogen peroxide may be recommended, and actual inflam- 
matory lesions should be dabbed with methyl violet solution (1 per cent, in 
water). During convalescence an iron tonic and a change to the seaside help 
to promote complete cure. 


Alan Moncrieff. 
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TROPICAL DISEASES OF DOUBTFUL 
OR UNKNOWN NATURE 

LATAH 

Definition. — A form of cerebral neurosis, in which the patient makes 
involuntary movements and incoherently utters sounds or words (Scheube). 

Etiology. — The condition has been found in Java, the Philippines, 
Burma and Siam, and natives are affected, principally young women. 
Heredity may play a part, but no exciting cause is known. 

Pathology. — There are no records of any post-mortem examinations. 

Symptoms. — The movements and incoherent sounds are involuntary, 
the patient being unable to restrain them. The reflexes may be increased, 
and people affected take fright easily. 

Diagnosis. — The disease must be distinguished from ordinary mental 
and nervous disorders. 

Prognosis. — The disease may persist for years, and appears to be 
incurable. 

Treatment. — None i.s known. Treatment by suggestion might be tried. 


KUBISAGARI 

Definition. — A disease associated with dimness of sight, diplopia and 
paresis of the cervical muscles (Miura). 

AEtiology. — The condition is found endemically in parts of Japan. 
It attacks the agricultural natives of any age or sex, and house epidemics 
have been recorded. The cause is unknown. 

Pathology. — This has not been established. 

Symptoms. — Depression is usually present, followed by dimness of vision, 
often accompanied by ptosis of the eyelids ; paresis of the cervical muscles, 
muscles of the trunk, etc., are also common. Owing to the implication of the 
cervical muscles the head hangs down, whence the name of the disease. 
The symptoms intermit, intervals of freedom alternating with new 
attacks. 

Diagnosis.— It must be distinguished from other forms of paralysis. 

Prognosis.— The disease is said never to end fatally. 

Treatment.— Miura recommends potassium iodide and arsenic. 

SUl 
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AINHUM 

Definition. — A disease of the toes, characterised by a rifig-sha|)ed 
constriction, whicli finally causes amputation of the toe affected. 

AEtiology. — Tfio disease is principally found on the West Coast of 
Africa, but it has also been seen in Brazil, British Guiana, the West Indies, 
the southerii states of the U.S.A. and in India. Negroes and Hindoos are 
attacked, adult males being especially affected. The cause is obscure. A 
trophic origin has been suggested ; also injuries, such as cuts from grass, 
jiggers, etc. 

Pathology. — The constricting ring is formed of fibrous tissue. An 
increase in the adipose tissue of the part has been noted by some, a thicken- 
ing of the epidermis by others. The underlying bone may undergo 
absorption. Natives are very prone to fibrous tissue formation, e.g. 
keloid. 

Symptoms. — The little toe is most usually affected. The disease com- 
mences by a groove or furrow, which first appears in the digito-plantar fold ; 
this gradually deepens and spreads round the portion of the toe distal to the 
swelling. The change advances until the band is so narrow that the toe 
hangs by a thin pedicle. Finally the part may drop off spontaneously, 
be torn off. or be pur]X)sely cut off by the patient. The course of the malady 
is slow — usually several years. 

Prognosis. — There is no danger to life : the disease may last lU 
years. 

Treatment.— Da Silva proposes vertical incisions through the constrict- 
ing band in the early stages. Later, surgical amputation is advisable. 


BIG HEEL 

Synonym, — Endemic hypertrophy of the os calcis. 

Definition. — A j)eculiar hypertrophic condition of the os calcis. 

iCtiology. — This has not yet been established. The condition occurs in 
natives of the West Coast of Africa, chiefly on the Gold Coast. It is possibly 
connected with yaws. 

Symptoms. — The disease is ushered in with fever, followed by pain and 
tenderness in the heel, with swelling of the os calcis of one or both feet. 
Cold and damp are apt to produce an increase in the symptoms, and walking 
is hindered. The condition may become chronic, permanent thickening of the 
bone resulting. 

Treatment. — If the enlargement be excessive, removal of some of the 
hypertrophic bone may be attempted. 


CHAPPA 

Definition. — A j^culiar affection of the joints associated with nodules 
in the subcutaneous tissues, which finally ulcerate. 

Etiology. — The disease was de^ribed by Read in Southern Nigerai, 
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Natives only aiie attacked as far as is known. The causative agent has 
eluded detection. 

Pathology. — This is not yet entirely known. Nodules, as large as a 
pigeon’s egg, form in the subcutaneous tissues, with ultimately complete 
destruction of the joints — the bones are also attacked. 

Symptoms. — The disease, according to Read, begins with severe pains 
in the limbs, muscles and joints. After a time, nodules appear in the tissues, 
and the skin over them breaks down with resulting ulcer formation. The 
ulcers have no tendency to heal, but may remain for years. 

Diagnosis. — The disease has to be distinguished from onchocerca nodules, 
tropical ulcer and yaws. Possibly it may be a late stage of the latter disease. 

Prognosis. — This is bad. 

Treatment. — Scra])ing is indicated. Arsjdicniuniiio or its derivatives 
may be administered, but no definite specific remedy is known. 

ONYALAI 

Synonyms.— Chilopa ; Kafindo. 

Definition, — An acute disease affecting natives of Central Africa, 
characterised by blood-filled vesicles inside the mouth and involving other 
mucous surfaces, hsematuria and the passage of blood per rectum. 

Etiology. — The disease may affect natives of any age or either sex, 
and is met with in Portuguese West Africa, along the Lualaba River, in the 
Belgian Congo, in Bukoba, East Africa, and in Northern Rhodesia. Oilkes 
believes it to be a vitaiiiiii deficiency. Blackio has recently suggested that 
onyalai is an acute form of essential thrombocytopenia due to defective 
maturation of the megakaryocytes of the marrow with an associated modifica- 
tion of the endothelium of the capillaries as a contributory cause in the 
production of the bullae. 

Pathology. — The vesicles are iimbilicuted, oval or circular, and about 
the size of a pea. They contain fluid and coagulated blood, and are trabecu- 
lated. Haemorrhages are scattered throughout the organs, serous membranes 
and skin. 

Symptoms. — The disease is usually ushered in by headache, vague pains 
in the chest and fever. After some time an eruption of small blebs and 
vesicles appears on the buccal mucosa and hard palate, and blood is dis- 
charged from the nose and mouth. The tongue and parotid glands become 
swollen. In severe cases bleeding begins from the bladder, rectum and 
intestines and aiia3mia develops. Ha?maturia appears rarer in Rhodesian 
than in West African cases. The temperature may rise to lOS"" or 104r'' F., 
though in fatal cases it may remain subnormal. Relapses are not infrequent. 

Diagnosis. — This has to be made from purpura, pemphigus, smallpox 
and viper bites. The gums are not swollen, nor are the joints involved. 

Prognosis. — Natives dread the disease. Gilkes (1934) gives 13 deaths 
out of 53 cases, and in a series of 17 cases seen by himself, 8 were fatal in 
a few days and 3 died later from relapses. 

Treatment. — A high vitamin diet, including green vegetables, fruit, 
orange juice, fresh milk and marmite, should be given. Intramuscular 
injections of whole blood cure the majority of cases. Blood transfusion and 
iron medication may sometimes be advisable. 
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CHIUFA 

Synonyms.— Chinkumbi ; Kanyeiuba. 

Definition. — An acute inflammation of the rectum, commencing at 
the anus and extending upwards, later involving the colon. 

^Etiology. — The disease, which occurs especially in the hot weather and 
rains, has been described by Gilkes (1934) in natives of the Lunsenfwa and 
Luangwn Valleys in Northern Rhodesia. The cause is unknown. 

Pathology. — No post-mortem examinations have so far been possible. 

Symptoms. — The onset is sudden, and the disease runs an acute course 
which may end fatally in a few days. A white powdery condition appears 
round the anus, and in females the vulva and vagina may also be implicated. 
Later the skin becomes reddened and hard, the sphincters relax, and the anus 
opens out revealing a dilated and acutely inflamed rectum. Wlien the 
disease involves the colon, diarrhoea and vomiting may occur. Anorexia, 
rapid loss of weight, and involuntary passage of fscces arid urine follow. 

Diagnosis. — The disease resembles epidemic gangrenous rectitis, which 
occurs in tropical South America and may be related to it, though gangrene 
is not met with. 

Prognosis. — This is bad, but recovery may occur. 

Treatment. — Only native remedies, so far, have been employed, a 
powder made from bark and leaves being blown into the rectum. These 
probably owe any efficacy they possess to their tannic acid content. 

MOSSY FOOT 

Definition.-- An infective disease resulting in a papillomatous condition 
of the feet and legs, soon especially in native^ inliabiting the Amazon 
valley. 

ifetiology. — The disease originally met with in Brazil by Thomas has 
also been described in Honduras, Costa Rica and Guatemala. Some attribute 
it to the fungus, Phialophora verrucosa, others regard it as a form of tubei- 
culosis cutis. The causative agent is not known with certainty. 

Pathology. — Vascular granulomatous warty masses are found in the 
feet and legs, perhaps covered by yellow crusts. Sinusijs do not occur. 

Symptoms. — The condition starts as a vesicle on the dorsum of the foot, 
extending upward until the whole of its surface and possibly also the leg 
are covered with very vascular and |)ainful warty masses : the sole is not 
aflected. Llephantoid legs are sometimes attacked. 

Diagnosis. —The condition has to be distinguished from verruga peru- 
viana, Madura foot and yaws 

Treatment,— The cautery is probably the best treatment. X-rays may 
be tried. 

HILL DlARRHQilA (see p. b32) 

HPRUE (see p. G3H) 

G. Carmichael Low. 

N. Hamilton Fairley. 



SECTION IV 


DISEASES DUE TO METAZOA 


A. DISEASES DUB TO TREMATODES 
OE FLUKES (DJSTOMIASIS) 

PARAMPIIISTOMIASIS 

Definition- An iiiviision of man witli aiupliisiome tlukus of the family 
Paramphistomidm, Two of thobC parasites arc kijown. Watsonius waisoni 
(Cladorchis watsoni). — L. 8 to 10 mm. X 4 to 5 mm. ; 0 va, 120 to 130 X 75 to 80 /x. 
The parasite has a reddisli -yellow colour when fresh and inhabits the 
duodenum and upper part of the small intestine. Ga^trodiscus homini^.— 
L. 5 to 8 mm. X 3 to 4 mm. ; Ova, 150x 72 /x. The parasite has a large posterior 
disc by which it attaches itself to the mucous membrane of the bowel ; it 
occurs in the caecum and colon. 

Symptoms. — Diarrhcea, with loose bilious stools in the case of the 
former parasite, and intestinal disturbances with (liarrhoea in the latter. 
The eggs of both parasites are found in the faeces. 

Treatment.— Carbon tetrachloride (3 c.c.) is probably specific. 


FASCTOLIASJS 

Definition. - An invasion of iiuni ami other animals with flukes of the 
family Famolidw. Se veral of these are known. 

(I) Fasciok hepatica (Pisloma hepaticum), the (tommou liver fluke in- 
habiting the bile ducts of sluM'p and other mammals.— L. 20 to 30 mm. X 8 to 
13 mm. The ova are opereulated and oval, measuring 130 to 145x70 to 
90 /X. From them miracjidia emerge Avhieh develop into sporo-cysts, rediac 
and cereariic in snails of the species Limucea truncaliih ; later the ccrcaria? 
encyst on grass stems and are subsequently eaten. 

Symptoms.-' -Man us oeeasionally infected ; light infectious may he dis- 
covered accidentally during stool examinations, while severe cases may 
succumb to secondary cholangitis and liver ab.sc(‘s.s. lii sheep the disease 
produces liver rot, which may be fatal. 

Treatment.— Filix-mas admiiiist<.*red in milk or capsules in a dose of 
0‘1 c.c. per kilo, and repeated in 24 hours will destroy adult, but not young, 
flukes. Good results are rejiorted following a course of emetine injections. 
Carbon tetrachloride is effective in sheep and has been favourably reported 
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on in liuinaii cases ; it is, however, a dangerous drug where there is calcium 
deficiency. Success has folowed the oral administration of large doses of 
magnesium sulphate combined with intravenous injections of stibosan. 

(2) Fasciohpsis huski (Distorm crassum) — L. 30 to 70 mm. X 12 to 14 mm ; 
Ova, 120 to 130x77 to 80 /a. — This giant fluke is found in China, Borneo, 
Malaya, Assam, Bengal and other regions in the East : it inhabits the small 
intestine, particularly the duodenum, producing focal lesions. The immature 
eggs are voided in the faeces, the miracidium matures in 3 to 7 weeks and 
escapes through the operculum. It enters certain snails (Planorhis coenosus, 
Segment ina nilideUa, etc.) and develops into sporocysts and rediic which 
generate cercaria^ : the latter encyst on water jilants — water caltrop and 
water chestnut— man becoming infected by eating the corms. The cercarise 
excyst in the duodenum and mature. 

Synonym. — The incubation period is 3 months. Initial symptoms 
include hypogastric ])ain, acid dyspepsia relieved by food, and diarrhoea. 
Later, asihenia, oedema of the face and extremities, ascites and dry, harsh 
skin develop. 

Diagnosis. — The condition may simulate gastric ulcer or typhoid, and 
is diagnosed by finding the ova in the stools. 

Treatment, — PnoruvLAtTic. — Consists of cooking water caltrops and 
water chestnuts and sterilisation of night soil. 

Curative. —Carbon tetrachloride (3c.c.), hexyl-resorcinol (1 g.) and beta- 
naphthol (5-10 grains) are specifics. Thymol or eucalyptus mixture has also 
been extensively used. 


PARACONIMIASLS 

Paragonimus wesfetmanl (Distoma ivrstermani ; D, rimjeri) 

Definition. An invasion of the pulmonary tissues by the lung fluke, 
a member of the fa-mily Troglot mmtidm. 

^Etiology. — 'Paragonimiasis occurs endcinically in the Far East, especially 
Formosa, Japan, Korea and China. The adult flukes (7*5 to 12 mm.x4 to 
6 mm.) form cysts in the lung, where the broad, oval, immature, operculatcd 
ova (80 to 118x50 to 70 \x) escape via the bronchi and appear in the rusty 
brown sputum : they are also found in the faeces (40 per cent.). After 
attaining maturity the miracidium emerges, and invades a melaniid snail, 
especially Melania Hhertina, where it forms sporocysts, redifc and, later 
ccrcaritc which encyst in the gills, liver and muscles of certain fresh-water 
crabs or cray fish — Potamon ohtusipes^ etc.. If eaten by man the adolcscaria 
emerges in the duodenum and migrates via the peritoneal cavity and dia- 
phragm into the lung. 

Pathology. — Host reaction results in cyst formation around the fluke, 
which generally communicates with adjacent bronchi, into which the eggs 
and anchovy-sauce cyst content are discharged. Pulmonary lesions consist 
of fibrosis, cystic dilatation of the bronchi, pseudo-pneumonia and tubercle- 
like abscesses. Similar cysts may involve the intestinal mucosa, bile ducts, 
peritoneum, pleura, brain, spleen and liver. 

Symptoms. — These are divided as follows : (1) General, which include 
ad^4aitis and skin ulcerations ; (2) Thoracic, characterised by cough and 
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hBBmoptysis with physical signs of broncho-pneumonia, pleural effusions or 
bronchiectasis ; (3) Ahdominaly with involvement of the liver, spleen, pancreas 
or intestine : if the latter, there is diarrhoea with eggs in the faeces ; (4) 
Cerebral, with Jacksonian epilepsy, hemiplegia, monoplegia, aphasia and eye 
symptoms. Headaches, loss of memory and insomnia may be present. 

Diagnosis. — This is made by finding ova in the sputum or fajces. The 
complement-fixation reaction may be of assistance : eosinophilia is also 
present. 

Prognosis. — Brain cases are fatal, and the outlook is bad in all severe 
infections. 

Treatment. — Abstinence from eating raw fresh-water crab or cray fish 
prevents the disease. Emetine and tartar emetic temporarily relieve pul- 
monary symptoms, but cures are doubtful (Faust). 


CLONORCflIASIS 

Definition. — An invasion of the bile ducts of man and other mammals 
with trematode parasites of the family OpiMhorchidcc, occurring in Japan, 
Korea, China, etc. 

AEtiology. — Chnorchis sinensis (Distoma sinense ; Opisthorchis sinensis, 
etc.) is a spatulate fluke, measuring 10 to 20 mm. X 2 to 5 mm. Its yellowish- 
brown ova are oval, possess a well-marked operculum, and measure from 
27*3 to 35*1 X 11-7 to 19*5 p. Viable eggs are ingested by certain bithyniid 
snails (Parafossarulus strialulus, Bifhynia fuchsiana), and the miracidia, 
penetrating the soft parts, form sporocysts, redise and finally cercarise, which 
escape, and encyst in the flesh of certain freshwater fish of the family Perddce, 
Gobiidw and Anahantidce. When the mammalian host eats infected fish the 
adolescaria escapes in the duodenum and directly invades the bile ducts, 
especially the left, owing to its straighter course. 

Pathology. — Initially infection leads to primary proliferation of the 
biliary epithelium and thickening of the duct wall ; later this becomes 
greatly thickened, and finally cirrhosis of the liver with destruction of the 
parenchyma results (Faust), The pancreatic duct is sometimes involved. 

Symptoms. — Mild cases may be symptomlcss, but the heavier infections 
show anorexia, epigastric pain, hepatomegaly, diarrhma, wasting, jaundice, 
oedema and ascites. 

Diagnosis. — This is made by finding the eggs iji the feces. 

Prognosis. — This is dependent on the intensity of the infection ; heavily 
infected cases occasionally die, but mild and moderate ones invariably survive 
unless some intercurrent disease develops. 

Treatment. — Prevention lies in the cooking of freshwater fish before 
consumption. Tartar emetic intravenously possibly reduces the number of 
worms, while gentian, crystal and methyl violet reduce the intensity of in- 
fection as measured by the egg-cell count. Gentian violet is given as a 
keratin-coated pill (2| grains) thrice daily after meals for 10 days ; for 
intravenous use 40 c.c. of an 0*5 to 1*0 per cent, solution is injected every 
other day ; not more than 6 g. is advised (Faust). 

When the liver is enlarged and tender, bile drainage may be accelerated 
by concentrated magnesium sulphate fed through a duodenal tube left in situ 
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for several days. It decreases intra-biliary pressure and absorption of toxic 
material, but does not cure. 


HETEKOrHYIDlASlS 

Definition. — Infection with flukes of the family Heterophyidce. Three 
genera occur in man. 

(1) Heterophyes heterophyes (Distoma heterophyeSf etc.). A minute 
intestinal fluke infesting man, the dog, cat, etc., in Egypt, measuring 1-0 to 
1 *7x0*3 to 0*4 mrri. The oval, light-brown, operculated ova measure 28 to 
30x15 to 17 //. Though the life cycle is not completely known, the 
cercariae encyst in mullet (Mugil cephalus), the ingestion of which causes 
infection. 

(2) Heterophyes katsuradai difiers morphologically in the great size of 
its acetabulum, etc. 

(3) Metagonimus yokagawai. — This j)ear-8haped fluke measures 1 to 2*5X 
0*4 to 0*75 mm., while its eggs closely resemble H, heterophyes, measuring 
26*5 to 28x15*5 to 17 /a. The life cycle passes through Melania lihertina 
and allied molluscs, the cercariae encysting in the edible fish, Plectoglossus 
altivelis, 

(4) A number of other heterophyid flukes, including Monorchotreina iaichi, 
M, taihokuiy Diorchitrema pseudodrrata and Heterophyes hrevicwca, have been 
recorded by Africa and Garcia from Manila. 

Pathology. — The flukes become attached to the intestinal mucosa by 
their suckers, inducing mild inflammatory reactions and eosinophilia. 

Symptoms. — Mild digestive disturbances and diarrh ©a with blood in the 
stools may result in severe infections. Often the condition is symptomless, 
the diagnosis being made by finding ova in the faeces. In their cases in Manila, 
Africa and Garcia have described a condition of cardiac heterophyidiasis, 
resembling cardiac beriberi, associated with sclerosis of the mitral valves 
and fibrosis of the myocardium ; heterophyid ova were demonstrated in the 
local lesions. 

Treatment. --Carbon tetra(dilorifle, betanaphthol, thymol, the oleoresin 
of aspidium, or eucalyptus, castor oil and chloroform mixture are eflicacioua 
in eradicating the infection. To hud th(‘ parasites, the stools must be strained 
tlirough muslin. 


SCHISTOSOMIASIS (BIJ.HARZTASIS) 

Definition. — Invasion of man with l)lood flukes of the family Schisto- 
somidw. Three species are well known— Schistosoma hittmatobium., S. mansoni 
and S. japonicum. More rarely man may be affected by S. horns and 
8. fmtthei. Life cycle. -The parasites inhabit the portal veins and their 
tributaries, depositing ova in the hollow viscera, whence th^ y escape via the 
urine or faeces ; on contact with water miracidia emerge, invade the appro- 
priate molluscan intermediary, in which sporocysts and cercariae develop 
(Miyairi and Leiper). The latter invade the skin and find their way to the 
portal system, where the schistosomulsp mature. The tubenuilated male, 
originally a flattish fluke, has become rounded by in rolling of its edges to 
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form the gyiiaecophoric canal, in which the thread-like female lies. Both 
sexes have an anterior, prehensile sucker and a posterior, suctorial sucker 
hy which the worm maintains its position against the port^al blood stream. 

S, hmmtMmn (Bilharzio hwnuitohia) occurs in Africa and parts of 
Western Asia., etc. ( $ 10 to 15 miu.xO-8 to 1-0 mm. ; P 20 mm. X 0*25 mm.)* 
The ova have a sharp terniinaJ spine and Jiieasure 120 to 160x40 to 60 /a. 
The intermediary hosts vary considerably, being Bulinua contortuH, etc., in 
Egypt, Fhysopsis africana in Natal, and Planorbis metidjemis in Portugal. 
B. vuiusoni is found in Africa, South America, etc. ( 10 to 12 mm. X 1*0 to 
1*2 mm., P 12 to 16 X 0-16 rnin.). The ova have a lateral spine and measure 
140 to 165 X ()0 to 70 p. The intermediary host is Fhnorhis Iminsyi in Egypt, 
and Fhyifopm africana in Natal, etc. N. japonicwn is (jonfined to the Far 
East — Ja])au, China, Formosa and the Philippines 12 to 20 mm. X 0-5 to 
0*55 mm.,p 15 to 26 mm. X 0-3 mm.). The ova possess a lateral knob and 
measure 100 to IlOx 55 to 65 p. The intermediate hosts are Katayama nmo- 
'phora, K. formoan^m and Oncomehmia hupensis. 

Pathology. — In S. japonicuin and S. niansonl the worms are found in the 
portal system, especially its mesenteric branches, ova being deposited in 
large numbers in the colon and liver, and to a lesser degree in the small 
intestine, mesenteric glands, stomach, ])ancrea8 and rarely the spleen. In 
S. hwmatohium they wajider still farther afield via the inferior hsemorrhoidal 
plexus into the pelvic plexuses of veins, especially the vesical, prostatic and 
uterine ; egp are deposited in the bladder, prostate, seminal vesicles, urethra, 
the lower third of the ureter, cervix and vagina. These plexuses communicate 
with the inferior vena cava ; in (jonsequenee stray ova filter out into the 
lungs rather than the liver. Apart from toxic effects and suctional trauma 
produced by the schistosomes themselves, the egg de})Osits cause considerable 
local inflammatory reaction, at first giving rise to small pseudo-tubercles 
initially composed of giant cells, eosiriophiles and round cells ; later these 
disappear or are replaced by whorls of fibrous tissue in which degenerated 
and calcified eggs are found. The characteristic papillomata form as a 
combined result of irritative downgrowth of epitlielium produced by toxic 
substances liberated from wmrms and ova, and submucous cellular accumula- 
liioiis pressing the muc-osa upwards from below. 

Special paiholofjiy.- S. japo'iiicuni and S. mansoni produce various colonic 
lesions, including round, whitish, submucous pseudo-tubercles, bilharzial 
colitis, and papillomata, which may slough off, leaving round ulcers. All 
these lesions may be visible with the sigmoidoscope. In addition, marked 
fibroid thickening and contractures of the bowel wall, mesentery and omentum 
sometimes occur. Periportal cirrhosis of the liver, which may or may not 
be associated with bilharzial splenomegaly, is met with. Other lesions 
include rectal papillomata, prolapse of the rectum, ])erineal granulomata 
and ischio-rectal fistulas In S. tmnsofii egg deposits in the spinal cord may 
produce myelitis, and granuloma of the brain simulating cerebral tumour is 
recorded in S. japonicum. In S. hwtmUobi'um, vesical lesions are dominant, 
but in addition there may be involvement of the ureters (lower third), chronic 
fibrosis of the prostate and seminal vesicles, bilharzial infiltration of the 
cervix, vagina and periurethral tissues with sinus formation, and granulomata 
of the penis and vulva. In the bladder the earliest lesions are minute 
petecihise and round, yellowish, pseudo-tubercles studding its surface ; later, 
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papillomata and ulcers may develop, while chronic fibroid thickening and 
the so-called “ sandy patches are very characteristic of the chronic 
stages with calcified eggs. These lesions are demonstrable cystoscopically. 
Pulmonary fibrosis associated with egg deposits is not uncommon, but 
involvement of the colon and liver is minimal. 

Symptoms. — Three stages can be recognised: (1) invasive; (2) toxic or 
anaphylactoid ; (3) localised disease (a) early, (?>) late. 

(1) Invasive. — The entry of cercanse may give rise to transient rash and 
local irritation lasting 24 to 48 hours (KaVmre disease). 

(2) Toxic or anaphylactoid. — Within 2 to 8 weeks a clinical syndrome may 
appear, characterised by urticaria and an intense eosinophile leucocytosis ; 
in addition there may be rigors, abdominal pain, enlarged, tender liver and 
spleen, dyspnoea, bronchitis, anorexia, diarrhoea and fever, lasting a few 
days to several weeks ; the severe cases often simulate typhoid. This stage 
is most marked in S. japonicum (Katayama disease), but it is also described 
by Lawson in S. mansoni and by Fairley in S. hcetnatohium. 

(3) Localised disease. — Local features dependent on egg deposition in the 
bladder or colon are not generally apparent for 3 to 9 months after infection. 
In S. hcBmatobium early symptoms include scalding or frequent micturition, 
penile, perineal, suprapubic or loin discomfort or pain, and terminal heema- 
turia, the blood being bright red and increased by exercise. At this stage 
the prostate may be congested and tender, cystoscopic examination shows 
the characteristic yellow, round pseudo-tubercles, and the urine contains 
leucocytes, erythrocytes and terminal-s pined ova which may also appear in 
the faeces (40 per cent.). For years intermittent hacmaturia may be the 
only clinical manifestation, the subsequent course depending on such com- 
plications as carcinoma, cystitis with an alkaline urine containing much 
muco-pus, and renal involvement. In S. mansoni localised features may be 
absent or a chronic bilharzial dysentery may develop, characterised by colicky 
abdominal pain, the passage of blood and mucus, and tenesmus. Between 
attacks there is rectal discomfort, but the stools are solid, and coated with 
mucus, which may contain the characteristic lateral-s pined ova. Later 
periportal cirrhosis and splenomegaly with ascites, etc., may supervene. In 
S, japonicum similar dysenteric symptoms are present. The chronic stage 
with cirrhosis and splenomegaly is characterised by weakness, emaciation, 
pallor, secondary anaemia, dilatation of the abdominal veins, and finally 
ascites and liver insufficiency. 

Complications. — In S. hcematobium there may be chronic nephritis or 
hydronephrosis due to backward pressure, or septic cystitis with pyonephrosis 
or ascending pyelonephritis. Carcinoma of the Madder, penis or vulva may 
also ensue, while bilharzia papillomata and vesical calculi are not uncommon. 
In S. japonicum and S. mansoni hepatic cirrhosis, liver insufficiency or 
carcinoma of the liver may supervene. 

Diagnosis. — In the early toxic or anaphylactoid stage the diagnosis may 
be suggested by the intense eosinophilia and confirmed })y tne cercarial com- 
plement-fixation reaction (Fairley). In the localised stage the diagnosis is 
generally made by finding ova in the excreta, but the complement-fixation 
reaction, the intradermal skin test (cercarial antigen), and the cystoscopic or 
sigmoidoscopic findings often prove of great value. In examining for S. 
mansoni or S, japonicum the mucus covering of the stool should be selected, 
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aad in S. hmnatMum the last few cubic centimetres of urine passed ; several 
examiiiations may be necessary and eggs may be found in scrapings from 
the bowel wall obtained with a blunt curette during sigmoidoscopy, when 
ordinary fsecal examinations are negative. 

Prognosis. — The prognosis is bad in patients continuously exposed to 
infection, or in late cases when hepatic or renal insufficiency, septic infection 
or carcinoma has supervened. 

Treatment. — Prophylactio. — This consists in curing the disease in 
man, in preventing excretal contamination of water, in destruction of snail 
vectors and in avoiding contact with infected water. 

Curative. — Two trivalent antimony compounds, tartar emetic and 
stibophen (fouadin), as well as emetine hydrochloride, exert a 8])ccific lethal 
action on the adult schistosome. During treatment rest in bed is advisable, 
especially if complications exist, hut in Egypt and elsewhere often ambulatory 
treatment is alone practicable. 

(1) Tartar emetic, first successfully introduced by Christopherson, is given 
intravenously in 10 c.c. of saline every second day, commencing with | grain 
doses and increasing by I grain until a maximum of 2 grains is attained. 
The solution must be freshly sterilised, and the total course for the adult 
should equal 30 grains. The drug kills the schistosomes, and viable ova 
rapidly disappear from the excreta. Cough, vomiting and toxic muscular 
pains may follow its administration, but the drug is generally well tolerated 
except in cases complicated by hepatic cirrhosis, renal involvement, sepsis, 
etc. Great care must be taken not to inject the solution into the tissues, 
as severe inflammation and necrosis result. 

(2) Stibophen (fouadin) (antimony-pyrocatechiii-disulphouaie of sodium) 
should be given in an all-glass syringe in 6*3 per cent, solution ; the total 
course consists of 40 c.c. administered in nine intramuscular injections 
extending over a period of 15 days. According to Khalil, the therapeutic 
results compare favourably with those obtained by tartar emetir 

(3) Emetine hydrochloride is advised by Tsykalas in doses of grains for 
8 to 10 days. Though lethal to schistosomes, toxic complications are liable 
to develop and now that stil)ophen is available for intrammscular injections 
in children there is little justification for its use. The usual medical and 
surgical measures should be employed for complie.ations as they arise, and 
rectal and other polyps which do not resolve with specific therapy may need 
excision with the electric cautery. 

G. Carmichael Low. 

N. Hamilton Fairley. 


B. DISEASES DUE TO CESTODES 

TiENIASIS— TAPE-WOEMS 

Definition. — Tteniasis is produced by different forms of tape- worms 
occurring either as adults in the intestine (intestinal taeniasis), or as the 
developmental stage in the muscles and other host tissues (somatic 
taeniasis). 
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DJSEASKS DIFE TO METAZOA 

Intestinal Tjsniasis 


(J) Twuia solium (Linnaeus, 1758). —The pork tape-worm measures 2 to 3 
jjietres in length. The head is globular and possesses 4 suckers, a rostelluin 
aiwj a double row of hooks. The uterus never has more than 12 lateral 
processes (diagnostic). The ova are spherical, 31 to 40 g in diameter, ^viug 
a thick-wallcd shell and an oncosjjhere with 3 pairs of booklets. The cysti- 
(icrus stage is passed in the pig (Ci/sticercMs ceilulosce), and man becomes 
infected by eating undercooked “ measly ” pork. Pickling and smoking do 
not kill cysticerci. 

(2) Tobiiia saginata ((loeze, 1782). — ^The beef tape- worm measures 3 to 4 
metros in length. Its head is cubical with 4 suckers, })ut no armature ; the 
ideruH contains 15 or more lateral processes, thus diflerejitiating it from 
2\ solitrm, though its oval eggs, measuring 33 40x20 30 p, may be indis- 
tingnisha])le. The cysticercus stage is found in tlje ox (Vgsiicercus hovis) and 
man becomes infected by eating undercooked beef. 

(3) Dipylidiuru caninum (Linna3us, 1758).- -A coJiimon tape-worjn of the 
dog is occasionally found in man. Human infestation with Toiaia coufusa, 
Tmnid qfricuna and BerticUa saiyri has been described oji two or three occasions. 

(4) Hymenoh'pis nana. — This dwarf tape -worm, which is common in 
Southern Europe, the Southern United States and India, inhabits the small 
intestine of man. It measures 2*5 to 4-0 cun. in length, has 1 hemispherical 
suckers and a short rostellum with a single row of hooks. The eggs measure 
30 to 40 microns in diameter and (jontain an onchosphere. No internmdiary 
host is required, as the eggs hat(;h out in the intestine. After penetrating the 
mucosa the embryos develop into cercocysts, return into the lumen of iJic 
!)()wel, become attached by their heads to the villi and develop into mature 
worms. 

(5) DvphyUohothriu}n lalam (Linnanis, 1758) (T(enia lufa, (‘tc.).— The broad, 
fish tape- worm, some 2 to 10 metres long, possesses an almond-sha})ed head, 
but no armature. The immature eggs are oval, opcrculated and measure 
70x45 /X. After 3 to 5 weeks’ developJiient in water the hcxacanth 
embryo escapes and is ingested by some species of eyeJops or allied crustacean 
in the body cavity of which it develops into a procercoid larva. Infecte,d 
crustaceans must Ix' swallowed by certain fivsb, ?.c. before the plerocercxiid 
larva develops. Man becojnes infected by eating the undercooked, infected 
lish. Other s])eeies, sueh as 1), cordatum, 1). parvum and D. Iioughfoni, have 
been desorilied on one or two occasions as lias also Diplogotioporas grandis and 
Bm unia jnssyciisis. 

Symptoms.-- Symptoms may be absent, or gastro-intestinal disturbances, 
sueh as anor(‘xia, voracious a])petite, dyspepsia, al)dominal pain, colic and 
din.rrhma may result. Neurasthenia in adults, and headache, convulsions and 
strabismus are described in children. Occ.asionally D. latum is associated 
with severe rnegalocytic anaunia. 

Diagnosis. The diagnosis is made by identifying ^^lie appropriate 
segments or ova in the exer<‘ta. Skin hy]M‘rsensitiveness to tape-worm 
protein and eosinojihilia may be. present. 

Treatment. — Filix mas and carbon tetrachloride are effecti\e remedies 
for all the tape-worms, provided preliminary starvation and terminal purga- 
tion with salines be instituted. After a liquid diet, consisting of biotas, 
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orange juice, dextrose, etc., for 2 days, during which time the bowels are well 
open^, extractum filicis liquidnm in 30 mimim doses is given in gelatine 
capsules or emulsion at 8.0, 8.20 and 8.40 a.m. In obstinate cases an extra 
30 minims may be given at 9 a.m. and 30 minims of oil of turpentine as well. 
Sodium or magnesium sulphate (gr. 240) is administered at 10 a.m., and all the 
motiogfl subsequently passed must be carefully sieved and examined against a 
black Dackground to identify the head ; castor-oil must never be used as it 
dissolves out filicic acid and leads to poisoning. If the head is not recovered, 
treatment may be repeated in 10 days’ time, or 3 months’ interval may be 
allowed, by which time segments will have generally reappeared if the worm 
has survived. Carbon tetrachloride is given in capsules, the maximum adult 
dose being 3 c.c. ; this is followed by a saline purge 3 hours later. Some 
report that it is advantageous to combine oil of chenopodium (i c.c.) with 
carbon tetrachloride therapy, as in the treatment of an(;ylostomiasis. 

Somatic T.a?NiASis 

(!) Sj)argamnn wnmoni . — This is the plorocercoid stage of Diphyllo- 
hothriwii mansovi (Cobbold, 1882) which has a somewhat similar life-history 
to D. laiiJim. The adult worm infests the intestine of the dog and cat, the 
(dliated embryo is ingested by Cychps leiicknrti where it dt'velops into a 
procercoid larva. When swallowed by the second intermediate host, which 
may be a snake, bird or mammal, including man, the cyclops is digested, the 
liberated larva penetrates the stomach and, travelling under the peritoneum, 
reaches the deep soniatic muscles, also the iliac fossa, lumbar region, pleura, 
urethra and eye where it multij)li(‘s asexually by transverse fission, many 
spargana resulting from a single plerocercoid (Faust). Ingestion of spargana- 
infested tissues by the dog and cat results in intestinal tamiasis, but the 
adult stage does not develop in man. 

Symptoms. — Pain, swelling and oedema of the subcutaneous tisMies and 
muscles sometimes occur, and in ocular sparganosis, which is common in the 
Tonkin delta, indannnation with pain, redness, (Bdema, lachrymation and 
ptosis may result. Human infection in China often follows tlie dir<*ct traiis- 
ierence of spargana from infected frogs wliich an* applied locally in the 
tr(‘atnient of ulcers, etc. (Joyens and Houdenier). 

Diagnosis. — This is made by finding the unbranc.hed spiirganum larvsp 
emf)ed(i(!d by their sc.olic'es in a slimy matrix in the tissues. 

Treatment.— Where possible the parasite is removed surgically. 

(2) S'paryanufn jrmliffTum (Ijuma, 1905). — This species affects man in 
Ja})an, innumerable spargana producing nodules and }ioiieycoinl>ing of the 
tissues, and elephantiasis if the lymph eiianriels be involved. The adult 
stage and life cycle are unknown. 

(3) Tcenia solium . — The cysticercus stage of T. solium, i.e. cyvsticercosis, 
is occasionally found in man who may or may Jiot have harboured the adult 
parasite. The cyst, which is generally surrounded by a fibrous-tissue capsule, 
consists of an o])alescent bladder containing a single evaginated head with 
liooklets. Various tissues, including the brain and its ventricles, the liver, 
lungs, orbit and the somatic muscles and heart, may be involved. It oetjurs 
in Europe, Africa and Madagascar, and in soldiers returning from India and 
Egypt. Macarthur has recerdly found it to be a common source of epilepvsy. 
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Man probably acquires the disease by auto-infection, or eating uncooked 
food, such as lettuce, to which dried segments of T. solium are adherent. 

Symptoms. — Subcutaneous nodules (ix2 cm.), muscular weakness, 
cramp and pains may be encountered, also Jacksonian epilepsy, petil mal, 
various psychoses and occasionally focal lesions of different types, if the brain 
be involved (Cysticercus cellidoscp). The diagnosis is established by biopsy of a 
subcutaneous cyst, or X-ray examination revealing calcified nodules in the 
muscles. Ophthalmoscopic examination may show retinal lesions, while 
eosinophilia and skin hypersensitiveness and positive complement-fixation 
reactions with taenia antigens may be found. Accessible cysts can be excised, 
but the prognosis is bad if the brain be involved. The most dangerous period is 
the sixth to the eighth year, when cerebral disturbances most frequently occur. 
Mental deterioration and death generally result, but occasionally even those 
developing cysts recover. Fits should be controlled by luminal and bromide. 

(4) Tamia imihiceps (Leske, 1780 ). — Cwnurus cereJyralis, the cystic stage 
of the canine tape- worm, T. rnuljiceps, commonly affects the brain of goats 
and sheep ; it has been recorded in man, producing epilepsy and aphasia. 

(5) Echimcoccus granulosus (Batch, 1786). — This small tape-worm (2*5 
to 6 mm. in length) inhabits the intestines of dogs, jackals and wolves ; it 
consists of a head with 4 suckers, a rostellum and booklets and 3 or 4 seg- 
ments, of which only the terminal one is gravid. In the intermediate hosts, 
which include sheep, cattle, pigs and man, hydated disease is produced. 
Man becomes infested from swallowing water and uncooked vegetables, etc., 
contaminated with infected canine fsoces, or by handling and fondling in- 
fected dogs. Hydatid disease is frequently contracted in childhood and is 
most common in sheep-breeding countries like Australia, New Zealand, the 
Argentine and South Africa ; it also occurs in Iceland but is less frequently 
encountered in Europe. 

After the egg is swallowed, the six-hooked embryo escapes from its shell, 
traverses the intestinal wall, invades the blood vessels, and metastasises 
generally in the liver, but less frequently in the lungs, brain, bones, and 
muscles, etc., where it loses its hooks and forms a cyst, the wall of which 
consists of two layers, a laminated outer layer, the ecto(;yst, and a granular 
inner layer, the endocyst. As the cyst grows, it exerts mechanical pressure 
and toxic effects on ad j accent host tissue, resulting in inffammatory reaction 
and the formation of a fibrous tissue capsule known as the adventitia. Endo- 
genous budding from the granular layer of the cyst results in the formation 
of brood capsules, scolices, and daughter and granddaughter cysts. Exo- 
genous budding sometimes ocjcurs, especially in bone, while atypical develop- 
ment in viscera like the liver may result in alveolar or multilocular types of 
hydatid. Jt is inqjrobable that a second parasite, E. multilocuhris, exists. 

Symptoms. — The clinical picture is very varied. Cysts may be symptom- 
less for many years until pressure effects are produced, or they may rupture 
or suppurate with the production of acute illness. Rupture into a vein may 
lead to sudden death from an embolus of daughter cysts, or to an anaphylactic 
syndrome (characterised by injected conjuiictivse, lachrymation, vasomotor 
collapse, urticaria, oedema, respiratory distress and eosinophilia. Rupture 
into the peritoneal cavity may produ(;e an acute abdominal crisis followed by 
peritoneal echinococcosis, secondary cysts developing from scattered scolices, 
or if the ayst rfipture into a bronchus natural cure may ensue. Suppuration, 
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especially of liver cysts, is not uncommon, while in some 30 per cent* of cases 
their degeneration and death with subsequent calcification load to natural 
cure* The inferior aspect of the right half of the liver is the commonest site 
affected, while the right lung is three times as often involved as the left. 
Brain cysts closely simulate cerebral tumour, while echinococcosis of bone, 
owing to its rapid exogenous growth, often leads to a fatal issue, especially 
when the pelvis and vertebral column are involved ; a pressure myelitis may 
result. 

Diagnosis. — A history of contact with dogs in childhood is important ; 
hydatid thrill, if present, is pathognomonic. Collapsed cysts, membrane, 
scolices and hooklets may be coughed up or passed per rectum, while the 
aspiration of a clear watery fluid containing considerable amounts of sodium 
chloride and hydatid elements clinches the diagnosis. Aspiration, however, 
should never be carried out in lung cysts except on the opera ting- table owing 
to the danger of drowning from rupture into the bronchial tract. X-ray 
examination is of considerable importance in localising liver ancLdung cysts, 
while the complement-fixation and precipitin reactions and the intradermal 
test have greatly increased the percentage of cases correctly diagnosed before 
operation. Kosinophilia may occur, esiiecially if a cyst hns recently ruptured. 

Treatment. — ^No medical treatment is available except for the anaphy- 
lactic syndrome, when adrenaline (10 min. of 1 in ICXK) solution) should be 
administered. As a rule, calcified cysts should not be operated on. After 
the injection of formalin to kill scolices in hepatic cysts the contents should 
be evacuated and the adventitia sewn uj) in smaller sized cysts ; suppurating 
and large cysts must be drained. Special care must be taken to prevent soiling 
of the peritoneum with the cyst contents in hepatic hydatid, as secondary 
peritoneal echinococcosis is lialile to develop. 

G. Carmichael Low. 

N. Hamilton Fairley. 


C. DISEASES DUE TO NEMATODES (ROUND-WORMS) 

STRONGYLOIDIASIS 

Strongyloic/efi .slercoraUs (Bavay, 1876). — A common tropical parasite of 
man, the female worms living in the jejunum and duodenum, and in massive 
infections invading the bile and pancreatic ducts, the stomach and colon, 

.Etiology. — The eggs hatch out rhabditiform larvae which appear in the* 
faeces : rarely, where intense diarrhoea is present, the eggs (50-80x30-34 
which resemble ancylostome ova, may be found. The rhabditiform larvae 
give rise either directly, or indirectly through a sexual circle, to filari- 
form larvae which invade the skin or mucosa and follow a similar route to 
ancylostomes proceeding via the lung to the intestine. 

Pathology. — Intestinal catarrh or an enteritis, with extensive erosions 
of the mucosa, giving rise to a beefsteak ” appearance, may occur in heavy 
infectious. 

Symptoms.— Initial dermatitis and lung symptoms may be seen during 
the first few days. Mild infections show no symptoms ; severer infections 
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ni 3 .y present epigastric discomfort after meals, flatulence and diarrhoea 
which occasionally is very intractable. Occult blood may occur, urticaria and 
oedema sometimes develop at the site of entry of infective larvfe, and dermal 
sensitivity can be demonstrated to strongyloid extracts (Fulleborn). 

Diagnosis. — This is made by finding the rhabditiform larvae in the 
stools, which should be mixed with water and strained through muslin. 
Hook-worm embryos have a longer pre-oesophageal mouth cavity and occur 
within the egg. 

Treatment. — Gentian violet, recently introduced by De Langar, appears 
to })e a specific when given as a keratin-coated pill (1 grain) thrice daily 
before meals. It is best administ-ered in two courses, each lasting 8 days, 
separated by a week’s interval, during which no gentian violet pills are taken. 

Allied helminths, including RImhditis pelUo (Schneider, 1886) and Turhairix 
aveti (Mliller, 1783), the common vinegar worm, have been reported in the 
vaginal exudate and urine of women. 


FJLARIASIS 

An invasion of man by members of the family Filarlidcr. Several species 
are known to infest man, Filaria hancroffi or Wnchereria ban^rofti^ Filaria 
ha and Loa ha, Filaria ferstams or Acanthocheihiienia 'perstana transmitted 
by (Julicoides austeni, and Filaria ozzardi or Ma/nsonella ozzardi, the insect 
vector being Culicoides fare ns. Qjily the first two are of clinu;al importance. 
3 Vo larval Filariidw are known in which the adults have not been found — 
Microjllaria ntakiya (Brug, 1927) occurring in the peripheral blood at night, 
and Ayaviojihria sfrcpforrrca (Macfie and (brsoii, 1922) found commonly in 
the skin of natives on the Gold (Joast. 

(1) Filaria hancrqfti (Cobbold, 1877).-- 3’his ])arasite has a widespread 
tropical distribution, being es[)et-ially eoriimon in India, the West Indies, 
Porto Rico, Southern China and the Pacific Islands. The adults are like fine 
catgut (f730 40 mm. long; 9 76-100 mm. X 0-2 rum.); they inhabit the 
lymphatics and periglandular lymphatic tissue, and produce embryos which 
sid)8C(|nently invade the blood stream, living in the lungs and thoracic blood 
vessels by day and appearing in the peripheral blood only at night — noctural 
]>eriodieity. The end)ryos are enclosed in a loose sheath and measure 230- 
320x7*5 10 //. As Manson first showed, the intermediate host is a mosquito 
(chiefly Vulex Jdtigans), which sucks the embryos out of the l[)lood at night ; 
metamorphosis subsequently takes place in the thoracic musclcvS. The 
mature embryos arc inoculated into man via the proboscis (Low). Develop- 
ment in tlie ins('ct vector takes from 10 to 40 days, depending on the 
temperature, et(\ In the Pacific where F. hamrofli is transmitted by Aedes 
variegaius, which bites in the daytime, the filaria is uon-[)eriodic in type. 
It is possible, howev^er, that this filaria is of a different race or sub-species. 

Pathology. -Tin* panmt worms may produce little damage: at other 
times they injure the lymphatics, (causing filarial lymphangitis, abscess, 
varicose groin glands, chyloc.ele, lymph scrotum, filarial orchitis, hydrocoele, 
chyluria, chylous ascites and elephantiasis which often involves the lower 
extremities, scrotum or vulva. These changes are partly mechanical and 
partly attributable to helminth ie toxins and secondary streptococcal iiifec;- 
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tion, which induce lymphangitis and inflammatory changes in the tissues, 
resulting in fibrosis, obstruction and lymph stasis. 

Symptoms. — The disease is symptomless unless obstruction to the lymph- 
flow and lymphangitis ensue ; the latter is associated with rigors, high 
fever, tender enlargement of lymphatic glands and inflammatory swelling 
of the affected parts. O’Connor has recently described palpable focal spots, 
consisting of dead worms from which the lymphangitis may radiate upward 
or downward in the limb. Filarial abscess associated with death of parent 
filarieB may form in the limbs and scrotum, and is generally complicated by 
secondary bacterial infection. Filarial orchitis (endemic funiculitis) is really 
a lymphangitis involving the spermatic cord. Recurrent attacks may lead 
to hydrocoele. In lymj)huria and chyluria the patient often passes white, 
milky urine which may be mixed with blood. Other clinical manifestations 
depend on the site and nature of the lesions. 

Diagnosis. — The presence of an unexplained eosinopbilia may suggest 
searching the Iflood for embryos, while the intradermal test, using IHrqfilaiia 
imnUis extract, as antigen, is of value in distijiguishing the non-filarial from 
filarial types of elephantiasis where embryos have generally disappeared. 

Treatment. — Prophylaxis depends on mosquito destruction and the 
use of mosquito nets, etc. No specific drug treatment is known, but the 
application of an ethyl chloride spray to focal points has been recently 
advocated to abort lymphangitis. Where secondary streptococcal infection 
has supervened, sul])hoii amide therapy is indicated. Surgical intervention 
may be necessary for various elephaiitoid conditions. In elephantiasis of the 
legs elastic, bandaging, massage and rest, with elevation of the limbs, arc 
desirable. Elastic stockings should be washable, porous, and made to fit, 
extending from the dorsum of the foot to above the knee. 

(2) Loa loa (Cobbold, 1864).- —Human infestations with this parasite occur 
in West Africa. The adults inhabit the subcutaneous and retroperitoneal 
tissues, while the sheathed embryos have a diurnal periodicity (0 a.m. to 
9 p.m.) ; several years may elapse before embryos appear in the peripheral 
blood. Transmission is by certain species of mangO'tly (Chrysops dimidiata 
and C. silacea) which feed in the daytime. Clinically the worms give rise 
to urticarial eruptions and puffy, painless, white swellings the size of a hen’s 
egg, lasting 2 to 3 days, known as Calabar swellings. These are due to an 
mdema of the subcutaneous tissue and probably represent an anaphylactoid 
reaction to helminthic products or toxins. Leucoc 3 ^tosis associated with 
a marked eosinopbilia (20 to 60 per cent.) is characteristic, and dermal hyper- 
sensitiveness to diro-filarial extract is shown in almost every case. Positive 
complement-fixation reactions are also given with diro-filarial alcoholic 
extracts. Neuritic pains may also be complained of. Not infrequently 
the worms appear about the eye, and in their migration across the con- 
junctivsB give rise to transient conjunctivitis and lachrymation. Where 
visible, the worm should be surgically removed under local anassthesia. 


ONCHOCERCIASIS 


Omhocerca volvulus (Leuckart, 1893).— This nematode, found on the 
west coast of Africa, inhabits the subcutaneous or connective tissues of man, 
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often giving? rise to nodular, subcutaneous, cystic tumours, 1 to 10 cm. in 
diameter, over which the skin is generally movable, and in which lie entangled 
masses of worms and embryos encased in dense fibrous tissue. The swellings 
are particularly common around the elbows, knees, ribs, iliac crests and great 
trochanter. Unsheathed microf]laria3 may occasionally be demonstrated in 
the skin, especially of the loin and thigh, as well as in the circulatory blood and 
subcutaneous lymph channels, even though no evidence of disease exists. 
Dermal lesions, including achromia, xeroderma and pseudo-ichthyosis, are 
attributed to embryos located in the skin (Laigret). Pruritus may be intense, 
especially at idght. Onchocerca tumours of the head are not infrequently 
associated with ocular complications. Blindness may result from retino- 
choroiditis or punctate iritis when embryos are found in the anterior chamber. 
Blacklock has shown that transmission is by the buffalo gnat, Simulium 
damnomm. Localised tumours may be removed under locaL anaesthesia. 

The parasite called Onchocerca cfcculiens (Brumpt, 1919) is found in 
Guatemala and Mexico. Its status as a distinct species has for some time 
been doubtful, and the recent work of Strong indicates it is the iSouth American 
form of 0. volmlus. It produces flat nodes (Guatemala nodules) up to 2 cm. 
in diameter, especially affecting the scalp and face, and an eruption known 
as “ coastal crysi])clas,'’ associated with pain, tumefaction and fever may 
result froiri secondary streptococcal infection of the skin due to scratching, 
the irritability being caused by microfilariae in the corium. More important 
are the ocular lesions caused by microfilariae, piercing the capsule of the nodules 
and invading the tissues of the eye, producing conjunctivitis, punctate 
iritis, keratitis and choroiditis. Blindness commonly follows (Strong). An 
eosinophile leucocytosis is the rule. Diagnosis is made by demonstrating the 
microfilariae in the milky fluid aspirated from the nodules, or in adjacent pieces 
of skin shaved off and teased up in saline at C. for microscopical examiiia- 
tion. Transmission is by three different species of Siraulium, the coffee flies 
living at a height of 250 ()- 5 ()()() feet. The nodules should be excised 
whenever possible, especially those in the vicinity of the eyes. Some im- 
provement in the ocular condition may follow this procedure. 


DRACONTIASIS 

Dracunculus medinsnsis (Linnaeus, 1758). — Guinea-worm disease is 
•common in India, Persia and Africa. The adult female, measuring 40-120 cm. 
X 0*5-1 *7 mm., inhabits the subcutaneous and interstitial tissues, and takes 
some 12 months to reach the skin where it secretes some toxin producing 
a blister which later ulcerates, and permits, on contact with water, the reflex 
discharge of embryos from the prolapsed uterus which perforates the base 
of the ulcer. The worm itself is often surrounded by a fibrous-tissue canal. 
Fedtschenko, in 1879, produced evidence that a cyclops was the intermediate 
host. Man becomes infected by swallowing these crustaceans in drinking 
water. 

pAthology. Three factors are responsible for pathological lesions, 
namely, the worm, the embryos and secondary bacterial invaders. The 
toxic substance responsible for blister formation may, if absorbed, lead to 
anaphylactoid symptoms. Premature ejaculation of embryos may produce 
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subacute sterile abscess. Bacterial invaders, especially Staphylococcus 
aureus^ Bacillus coli aud streptococci are responsible for acute abscess, 
cellulitis, bubo, synovitis, arthritis and septicssmia ; these complications 
almost invariably result from the retraction into the tissues of a taut, elastic 
worm, broken during efforts to extract it. 

Symptoms. — Prodromal syaiptoms consist oi an itchy, urticarial 
eruption (40 per cent.) which may be associated with vasomotor collapse, 
vouiiting, diarrhoea, dyspnoea and high eosinopliilia followed a few hours later 
by blister formation and ulceration (Fairley). The lower extremities are 
commonly involved (86*5 per cent.), and in decreasing frequency the arms, 
trunk, buttock and scrotum. Septic complications are frequent, and con- 
tracture of tendons and fibrous ankylosis of joints sometimes result. Neuritis 
and muscular rheumatism may bo produced by calcified worms, wliich 
on X-ray examination show a pathognomonic, convoluted, moniliforni 
shadow. 

Treatment. — This de{)ends on the stage at which the })atieiU is seen. 
Anaphylactoid symptoms are best treated by in jections of adienaline (min. x. 

iT)T)(f solution). A blister, if present, should be asjiiruled. Once an 
ulcer has formed it must be treated wulh antiseptic dressings and the worm 
subsequently extracted either by intermittent traction and massage, or by 
multiple incisions under local anscsthesia. The outline of the worm becomes 
more obvious if the tissues aie sprayed with ethyl chloride. When the worm 
is closely convoluted the whole area may be excised en masse. The old 
method of gradual extraction by winding round a match and daily douching 
with water until the uterus is emptied still has its advocates. Localised 
abscess must be treated by passing a probe through the sinus and slitting 
up the canal in which the worm lies. Other complications are treated along 
general surgical lines. 


THICTilNlASIS 

Definition. — A disease produced by the euibryos of Trichinella spiralis 
(Owen, 1835) during their migration from the human intestine to the muscles. 

i£tiology. — Infection is acquiied by eating raw or underdone pork 
in wliich the larvae have encysted. After the cyst walls have been dis- 
solved by the gastric juice the embryos mature and breed in the small 
intestine. The gravid female bores into the mucosa, depositing hundreds of 
viviparous larvaj (lOOxG which reach the muscles from about the 
ninth to the fortieth day via the liver, luj)g and left heart. The adults 
are small (J 1 ■4-1*0 mm.x0*04 nini. ; y 3-4 mrn.xO-6 mm.) and live only 
a few weeks, whereas encysted larvas may survive lor 25 years, though tliey 
often calcify within 6 months. Hats act as reservoir hosts. 

Symptoms. — For the first week during the iinasion period gastro- 
intestinal symptoms develop with nausea, vomiting, colic and diarrhoea with 
perhaps Idood and mucus ; then when migration of larvae commences 
myositis of the tongue, laryngeal and intercostal muscles and the diaphragm 
occurs, giving rise to difficulty of swallowing, speech and resiiiration. The 
muscles of the jaws, arms, legs and abdomen may also be involved with stiff- 
ness and pain ; the affected areas are exquisitely tender and hard to the 
touch. (Edema, especially of the face, urticaria, leueocytosis with high 
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eosinophilia, prolon^^ed remittent fever (102^-104° F.) and sweating are 
chara,eteriatic. Pulmonary foatiireK are eoinmon, and oceasioTially hfemoptysis 
occurs, (kcliexia dev(‘]o]).s and, finaJly, during the period of larval encyat- 
ment, the patierif may siieenmb from toxannia with respiratory disturbance 
and coma. 

Diagnosis." Early, the disease may be mistaken for ])tomaine poison- 
ing, enteritis or dysentery, and later for rheumatic fever or ty])hoid. The 
intense eosino])ljiiia should arouse suspicion, while later bioj)sy of a piece 
of the affected musch* such as the deltoid at its tendinous insertion will often 
reveal preeystie or encysted larvic. Embryos may be found in the blood, 
especially from the twelfth to the twentieth day, by laking it wit h ten volumes 
of 3 per cent, acetic acid and centrifuging the deposit. Intradermal and 
precipitin tests are ofteij ])ositive to an antigen manufacdJired from the 
em])ryos (Thichinan). At a late stage, calcified cysts may sometijnes be 
visualised by X-ray. 

Prognosis. — This largely depends on the intensity of the infection, 
the. mortality rate varying in different outbreaks from 1 to 30 per cent. 
Convalesce.jice is often slow and muscular atrophy may follow. 

Treatment. -™Pao?HYLAC'Ti(\~ This depends on cart^fnl Tneat inspection, 
and adequate' boiling of pork : (mriiig by smokitig and salting is im'ffective. 
Special care should be taken at autopsy to prevent infec'tion. 

(U'RATivio. No specifir tn*atinent is known, but every effort, sliould be 
made to expel the adult worms. Purgatives aaid glyceriii, santonin, thymol 
and turpentine are employed for this purpose. 


(ESOPHAGOSTOMIASIS 

(1) OJsojjJiaf/osfohnnH. apiosfoinwn (Willach, 1891). — This nematode fre- 
quently affects certain anthropoid aj)es and monkeys in West Africa, and 
not uncommonly man in Northern Nig<*ria. The rhabdiiiform larva' ex- 
sheathe in the (aecum, invade the l)owel wall and give rise to inHaminatory 
nodules in which they deva'loj) ; lat(*r they erupt into the intestine and 
mature. Dysentery-like syjn])toins, with luemorrhage and occasionally 
peritonitis and sej)tic{cmia, may result. Uie ova are indistinguishable from 
ancylostorne eggs, but fortunately thyjnol, oil of chenopodium and carbon 
tetrachloride an' specific for the adults (Faust). 

(2) (Kfiop/iaffos/<j}HU}n sfrphahostotnum. (Raillet and Utmry, 1909). — The 
adult worms present minor differenc.es, and in the only hujiian case recorded, 
by Thomas in Manaos, Biazil, nodules were found in the ileum as well as in 
the colon. 


ANCYLOSTOMIASIS 

Synonyms. — Uncinariasis ; Hookworm Disease. 

Definition. — Ancylostomiasis is caused by members of fhc family 
Anci/loftiowMcp. Fiv<' spe(ues may affect man — Aticylofitoma dmdenale 
(Dubini, 1(843), Nmitor aniericamuR (Stiles, 1902), Amylostotna tmlayanum 
(Alessandrini, 1905), Ancylostoma Imizilienae (Gomez de Faria, 1910), and the 
Ancylostoma canrnum (Ercolani, 1859). The first two species commonly 
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affect man, the tkicd and fourth rarely, while the larvae of the fifth may cauae 
creeping eruption. 

Etiology. — A. dvode,nale. — ^Adults d ^-10 min.x0-4-^*5 npi. ; ? 12 - 
18 mm.xl mm. Ova are elUptica], thin-shelled containing vitellus, 
segmented into 2 to 8 spherules, and measure 55-65 x 32^5 /t, N. 
amerimnus. — Adults d 7-9 mm. X 0*3 mm. ; 9 2-12 mm. X 0*4 mm The 
ova measure 64—75x36—40 fi. The buccal ar mature of the two species 
differs. The capsule is smaller in N. wmericanus, and has an irregular border 
instead of the four ventral hook-like teeth of A. ditod^nah ; there is also a 
pair of semilunar plates. All subsequent description applies to both these 
parasites. 

When fseces containing ova are deposited on moist earth the rhabediti- 
form larv8B hatch out in 24 to 48 hours : later they moult twice, developing 
into filariform larvae which may remain viable for 3 to 4 mouths. On, 
contact with human skin the latter bore their way into the blood vessels, 
pass to the right heart and lungs whence they progress via the trachea, 
oesophagus and stomach to their natural habitat in the duodenum and small 
intestine ; here they mature and breed, egg-laying commencing in about 
5 weeks. The worms attach themselves firmly to the mucosa, feeding 
on blood and may cause local bleeding (especially A. duodenale)^ though the. 
stools generally give a negative test for occult blood. At autopsy oedema ol 
the legs and sacrum are common, and effusions and petechice may involve 
the serous sacs. The heart is dilated and shows marked fatty degeneration, 
as do also the liver and kidneys. The duodenum and jejunum may present 
petechial haemorrhages, especially at points where the worms are attached. 

Symptoms. — At onset the larvae may produce ancylostome dermatitis 
or ground itch, which clears up within 2 weeks unless secondary infection 
has occurred. In heavy infection symptoms may appear within 1 to 2 
months. These are largely related to the anemia which is microcytic and 
hypochromic in type ; there is a low colour index, and an increased blood 
volume. The counts in a severe case would show R.B.C.’s- — 1,000,000- 
2,500,000 per o.mm. ; hsemoglobin = 10-25 per cent. ; colour index * 0*5. 
Leucocytes are normal or slightly increased in number, and eosinophilia is 
(characteristic. Mild cases may be symptomless, and it is uncommon for the 
well-fed hluropean to develop an®mia even when severely infected. Ancemia 
rarely occurs except in patients living on a borderline diet, poor in animal 
protein and iron-containing foods. Those moderately infected may complain 
of mental and physical lethargy, hyperacidity, epigastric tenderness, palpita- 
tions, and shortness of breath. The really severe case may show a tallow- 
yellow discoloration of the alae nasi and forehead, a dry, earthy-coloured skin, 
pallor of the mucous membranes, mental sluggishness, dilated stomach and 
epiga8tri(i tenderness ; earth-eating sometimes occurs and constipation is 
frequent. Dyspnoea, cough, palpitations, pulsating cervical veins and haBinic 
murmurs are common ; retinal haemorrhage, oedema of the feet and serous 
(effusions may occur. Hook-worm disease causes great economic loss to the 
community by lowering the individual’s physical and mental oapacity for 
work and predisposing to secondary infections like pneumonia and dysentery. 
In Europe outbreaks have sometimes occurred in miners. 

Pinguosis. — ^A microcytic, hypochromic anaemia, especially if associated 
with eosinophilia, should arouse suspicion in a tropical patient, and the 
11 
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stools should be immediately examined for ova, preferably by the Clayton- 
Lane flotation method. 

Prognosis. — The mortality rate varies from 1 to 3 per cent., the chief 
danger being anaemia, which predisposes to interciirrent disease unless specific 
treatment be instituted. Hook-worm infection is especially serious in children 
owing to its effects on their mental and physical development. 

Treatment. — Prophylactic.-- This includes the treatment of carriers, 
the substitution of latrines for promiscuous defaecation, the proper disposal 
of night soil, the treatment of contaminated ground and the wearing of good 
shoes and boots. Sanitation in mines must be satisfactory. 

Curative. — Many drugs have been used. The best are betanaphthol, 
thymol, oleum chenopodii, carbon tetrachloride, carbon ethyltetrachloride, 
tetrachlorethylene, and hexylresorcinol. After relative starvation or light 
dietary for 1 to 2 days combined with saline purgation, 30-60 grains of well- 
triturated thymol, mixed with an adequate quantity of milk sugar to prevent 
agglomeration of the crystals, are given in cachets, or 0-5 c.c. of oil of cheno- 
podium at 6, 8 and 10 a.m., followed by magnesium sulphate (gr. 480) at noon. 
Some follow up a thymol treatment by oil of chenopodium one week later ; 
the latter drug is especially valuable for associated ascaris and strongyloides 
infections, or if eggs have reappeared. Carbon tetrachloride, or the purified 
carbon ethyltetrachloride, is given to adults in doses of 3 c.c. either in liquid 
form or in hard gelatin capsules, but preliminary starvation is not advisable. 
The combination of carbon tetrachloride (3-0 c.c.) with oil of chenopodium 
(1*0 c.c.) is very effective ; a light supper but no breakfast is allowed, and a 
saline purge is taken 2 to 3 hours afterwards. Tetrachlorethylene is given 
in doses of 3 c.c., and hexylresorcinol up to 1 g. may be administered in 
gelatin capsules ; both are followed by sodium or magnesium sulphate 
purgation. Occasionally any of these drugs may cause poisoning. Thymol 
solvents including alcohol, fats, ix. butter and milk, castor-oil, ether, glycerin 
and chloroform must be avoided as they lead to excessive absorption of thymol. 
With carbon tetrachloride, which occasionally induces acute liver atrophy, 
dextrose and calcium salts can, with benefit, be administered beforehand ; it 
should not be used where there is fever or hepatic, renal, pulmonary or heart 
disease, or calcium deficiency. After purgation, the object of which is to get 
rid of both drug and parasites, the stools are examined and the number of 
worms counted ; 7 to 10 days later the stools are re-examined ; if ova have 
reappeared, then another course, preferably with a different drug, is advisable. 

Anaemic patients should receive a diet rich in animal protein and iron- 
containing foods ; and, in addition, iron in full doses should be administered. 


ASCARIASIS 

Definition. — An intestinal infection of man with the round worm 
Ascaris lumbricoides (Linnaeus, 1758). 

-Etiology.— Adults d 17-25 cm. x 3 mm. ; ? 20-40 cm. x 5 mm. 
The eggs are yellow, elliptical, possess a thick outer shell and measure 
50-70 X 40-50 ft. Ova passed in human faeces develop in night soil, and 
the fertilised eggs, swallowed by man in contaminated water or food, pass 
into the intestines where the larvae penetrate the bowel wall and migrate to 



ENTEROBIASIS 


323 


the lungs, sometimes producing ascaris pneumonia ; thence, via the trachea 
and oesophagus, they reach the intestine (Stewart). Ova appear in the 
faeces in 2 to 2^ months. 

Symptoms. — During larval migration urticaria, ascaris pneumonia, 
and, more rarely, ascaris nephritis may occur. Pulmonary complications 
appear early in the first week and are generally transient in nature. Adult 
worms may produce symptoms by toxic, refiex or mechanical means. 
Sensitised individuals occasionally develop rashes such as urticaria and oedema 
of the face, and in children, gnashing of the teeth, enuresis and convulsions 
are described. Reflex dyspnoea, abdominal pain and diarrhoea, with or 
without blood, may occur (ascaris dysentery), while masses of coiled-up 
worms sometimes produce acute intestinal obstruction. Perforation of the 
intestine leads to peritonitis or localised abscess from which worms may be 
discharged. Wandering worms may produce appendicitis or obstruct the 
pancreatic or bile ducts causing jaundice, or reach the liver producing liver 
abscess or cholecystitis. They have been known to enter the larynx and 
cause oedema of the glottis or even to appear in the antrum of Highmore. 

Treatment. — Oil of chenopodium (1^ c.c.) carbon tetrachloride and 
tetrachlorethylene (3 c.c.) are specific remedies ; in combination given as in 
ancylostomiasis they are particularly efficacious (see Ancylostomiasis). 
Santonin (3-5 grains) is the stock remedy ; it may be given on consecutive or 
alternate days on three occasions combined with preliminary starvation and 
followed by castor-oil ; in children, where the dosage is proportionately 
lowered, it may be combined with scammony or castor-oil. Hexylresorcinol 
in 1 g. doses is also recommended and should be followed by a saline purga- 
tive. Worms sometimes take 48 hours to be ejected, and the only index to 
cure is the permanent disappearance of ova. 


TRICHURIASIS 

Definition. — An infection of the human intestine with the whip worm 
Trichuris trichiura (Linnseus, 1771), formerly known as Trichocephalus dispar. 

i£tiology. — Adults, 40-45 mm. ; 45-50 mm. Ova are brown, barrel- 
shaped with terminal knobs and measure 50-54x23 microns. Man is in- 
fected by swallowing the fertilised eggs in food and water ; on reaching 
the caecum the larvae are liberated and attach themselves* to the mucosa. 
Occasionally they invade the appendix, colon and terminal ileum. 

Symptoms.-^linical features are generally entirely absent, but reflex 
symptoms are described in children and occasionally urticaria and eosino- 
philia are induced. Rarely verminous appendicitis and peritonitis may 
result, and possibly csBcal lesions may open up the way for other infections. 

Treatment* — Thymol and oil of chenopodium may be effective, but 
worms are often difficult to eradicate. 


ENTEROBIASIS 

Definition. — Infection by the thread or pin worm ErUerohius vermi- 
cularis (Linnaeus, 1758), formerly known as Oxyuris vermiculuris. ^ Adults 
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(J 3-5 mm.; f 10 mm. X 0*6 mm. The measure 50x20 /i, and are 
thin^shelled, colourless, plano-convex and contain coiled embryos ; they are 
rarely found in the faeces, being mainly liberated in the perianal region from 
migrating gravid female worms at night, after the patient has gone to bed. 
The maximum length of the life cycle is 30 days, long-standing enterobiasis 
resulting from autoinfection via the infected fingers of the patient. 

Symptoms.— The worms inhabit the colon, and when the patient is 
warm in bed at night may produce great discomfort and itching by migrating 
out through the anus. Eczema and pruritus ani may result causing sleep- 
lessness and neurasthenia. Sexual disorders, vesical irritability, frequent 
micturition, prolapsus ani and mucoid secretion may be observed, also in 
young girls vaginal discharge. Catarrhal appendicitis sometimes occurs, 
and worms may wander into the stomach. 

Diagnosis. — Eggs are best demonstrated by swabs made from the 
perianal skin. Inspection of the anal region at night immediately when 
itching commences may reveal the gravid female worms outside the anal 
canal before they have had time to retreat to the rectum. 

Treatment. — The secret of successful treatment is the prevention of 
auto-infection. This is best done by the most scrupulous care of the hands 
and nails which may become contaminated (1) by scratching in the anal 
region, especially during sleep, (2) when completing the anal toilet with 
sanitary paper, or (3) from infected clothes. The nails should be kept short, 
and the hands well washed and scrubbed with carbolic soap immediately on 
waking, after defsecation, and every time there has been possible contact 
with infected material or clothing. Bathing drawers or pyjamas should be 
worn at night and sterilised each day, and infected children should occupy 
separate beds. Enemas of 4-8 H, ozs. of hypertonic saline solution should be 
injected immediately the anal irritation commences, for at this time the 
worms arc accessible and can be washed out from the rectum (Macarthur). 
The process should be repeated each night whenever anal irritability recurs. 
If re-infection be prevented this measure alone will generally result in cure. 

Gentian violet appears to exert a specific lethal effect on the adult worms. 
Wright has recently advocated special keratin-coated tablets of this drug, 
Ihe adult dose being I grain thrice daily before meals for 8 days ; this course 
is repeated after a clear interval of 7 days. Toxic features include anorexia, 
nausea, abdominal cramp and vomiting. Over 90 per cent, cure is claimed. 

G. Carmichael Low. 

N. Hamilton Fairley. 


D. DISEASES DUE TO INJURIOUS ARTHROPODS 

TICK BITES 

Apart from relapsing fever, tularaemia and certain typhus-like fevers 
the bites of several species of ticks, including Derrruicentor andersoni, D. 
vmustus, Hcm^hysahs punctata, Ixcdes fidims and 7. hohcyclus, may give 
rise to.f)aralysis in man. Cases have been recorded from Australia, South 
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Africa and the United States. The incubation period varies from several hours 
to 6 days ; the bites, which are generally situated on the nape of the neck, are 
painful and oedematous, and the disease, which is afebrile, may be fatal, 
especially in children. The paralysis is of lower motor neuron type 
resembling that seen in infantile paralysis, and develops first in the legs and 
later in the arms and neck. In removing ticks the parasite should not be 
forcibly extracted until paraffin or carbolised oil has been applied, as this 
causes withdrawal of the head and so prevents it being broken. 


MITES 

Apart from scabies, camel itch and copra itch, all of which are caused 
by different species of mites, several typhus-like fevers, including tsutsu- 
gamushi fever, are transmitted by these minute acarines. The harvest mites 
of temperate climates cause considerable itching and skin erythema, which 
comes on 12 hours after exposure and increases for 36 hours, sometimes per- 
sisting for several days. It may be prevented by sprinkling talc powder and 
sulphur or powdered naphthalene on the stockings, and is best treated by 
washing the legs with benzine, green soap or salt solution, while the itchiness 
can be combated, as in flea-bite, by the use of 1 in 10 carbolic lotion or 
an ointment composed of acid, carbol. (gr. 10), menthol (gr. 5), zinc oxide 
(gr. 60 and adip. preep. (1 oz.) (Roxburgh) may be used. Larval mites of the 
family TroivibididcB are known to cause skin eruptions in various parts of the 
tropics. One, in the West Indies, produces red mite dermatitis (bete rouge), 
the little crimson spot in the middle of the itchy papule being diagnostic : 
another, in Mexico, has a predilection for the skin of the eyelids, prepuce 
and axilla. Owing to the fact that many adult mites have never been identified, 
species names are not generally available for the larvae. 


TONGUE WORMS 

The adults, which are degenerated, segmented arachnids superficially 
resembling tape- worms, live in the lungs or nostrils of certain carnivora 
or ophidia, and deposit their eggs on vegetation ; when these are eaten the 
larvae encyst in the viscera of the intermediate host. Only two species have 
been reported in man, Linguatxda serraia, which occurs in parts of Europe 
and Brazil, the larvae encysting harmlessly in the human liver, and Poro- 
cephalus armillatus, which encysts in the mesentery, liver and lungs. The 
infection is not uncommon in the Belgian Congo. Pulmonary symptoms have 
been reported, and sometimes the larval forms wander free in the peritoneal 
cavity. If the cysts have become calcified they may be detected by X-ray 
examination (Low and Cordiner) ; otherwise the disease is only recognised at 
autopsy. No treatment is known. 


INSECT BITES 

Apart from specific disease transmission, bites from mosquitoes, biting 
flies, midges, lice, fleas, bugs, bees, ants, wasps and hornets may cnise con- 
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fiiderable inconveuience to man and occasionally result in local sepsis of 
septicfiBinia, both of which may end fatally. Mosquito bites occasionally 
give rise to streptococcal septicsemia, and those of horse flies to anthrax. 

Locally, insect venom may have haemolytic, neurotoxic or irritant effects 
producing limited inflammation, or the dermal whealing which results may 
have an anaphylactoid origin dependent on previous sensitisation, as Boycott 
has proved for midge bites. The stings of bees, wasps and hornets are in- 
variably painful, and in certain situations like the tongue and fauces may lead 
to respiratory obstruction, or in the larynx to death from oedema of the glottis. 
Anaphylaxis may follow bee or wasp stings in a sensitised individual. Such 
patients may suffer from profound vasomotor collapse, become comatose 
and die in 20 minutes. In a case of wasp sting seen by us the patient, who 
gave a history of having been stung on the scalp 6 years previously, was again 
stung on the third right finger ; a wheal about 2 cm. in diameter rapidly 
appeared with surrounding erythema, and within 5 minutes the patient 
developed headache, lachrymation and injection of the conjunctivse. Giddi- 
ness, nausea, severe vomiting, rapid low tension pulse with vasomotor collapse, 
generalised urticaria, especially involving the arms and neck, and respiratory 
distress followed ; 3 hours later the general condition was greatly improved, 
but next day there was a large, puffy, painless swelling involving the sub- 
cutaneous tissues of the whole hand. The early and late local effects closely 
resembled those observed in the immediate and delayed intradermal reactions 
for hypersensitiveness to helminthic protein, 

Treatment. — ^Mosquito, midge and fly bites may to some extent be pre- 
vented by the use of essential oils such as citronella applied to the clothing. 
Thejr should be treated by the immediate application of iodine, the subsequent 
itching being relieved by a 1 in 20 watery solution of carbolic or a 1 per cent, 
alcoholic solution of menthol. In bee and wasp stings, the sting should be 
carefully lifted or scraped out, as pressure expels the contents of the poison 
sac. Ammonia, alkaline soap or methylene-blue may be applied locally for the 
acid bee stings, and vinegar for the alkaline wasp stings. Adrenaline (min. 10 of 
1 in UKX) solution) should be immediately injected subcutaneously whenever 
anaphylactic symptoms develop. Se 2 )si 8 is treated along the usual lines. 


MYIASIS 

Definition. — An invasion of the tissues by larva) of dipterous insects. 

iEtiology. — Many flies deposit their eggs or larva? in decomposing dis- 
charges, and in the tropics wounds should always be ])rotected as well as 
natural orifices discharging pus or fetid material. Larva? of special flies may 
develop in the nasal cavities, the ear, vagina, uretlira, skin or in the intestine, 
and the fly Wohlfartia mngnijica may deposit its eggs in the conjunctival sac 
with serious consequences. Two chief varieties are distinguishable — the 
dermal and the intestinal. 

The Sokew Worm (CocJdiomyia macellaria ). — This fly, common in most 
of tropical and subtropical America, measures 9 to 10 mm. in length and is 
distinguished from the ordinary blue bottle by the three black, linear, dorsal 
marks on its thorax. It lays its eggs upon foul wounds, the larvsB hatching 
in a fern hours, and when mature measuring 2 to 3 inches in length. Super- 
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ficially the larva resembles a screw, being formed of twelve segments, each 
with a series of spines ; it burrows into and feeds on the tissues, causing great 
destruction locally. When the nose is affected the larvco often pass into the 
accessory sinuses, bore their way through the bones and even penetrate the 
skull, causing death by purulent meningitis. The vagina and ear may also 
be attacked and the middle ear destroy^. 

Treatment. — Prophylactic. — This consists essentially in covering all 
wounds and discharging orifices, and avoiding sleeping in the open. Larvae 
can be removed from wounds by ordinary antiseptic methods, and for nasal 
cases injection of chloroform, carbolic acid or turpentine may be used. 
Accessory sinuses may need to be opened. 

The Mosquito Worm (Ver macaque, beef worm) {Dermatobia cyaniventru. 
— This fly, common in Central America and adjacent parts of South America, 
measures 14 to 16 mm. in length, has a yellow head with brown eyes, a greyish 
thorax and dark metallic-blue abdomen. The eggs somehow become glued to 
the under surface of mosquitoes (particularly of the genus Janthinosonia)^ 
biting flies and even ticks, and in this fashion the larvse are conveyed 
to the human skin where they invade the tissues via the puncture wound. 
A boil or warble results, containing a central opening through which the 
maggot breathes, discharges black excreta, and later escapes to the ground 
where it develops into a chrysalis and finally a fly. Cattle are also affected. 
Hadwen and Bruce have described a remarkable anaphylactic condition in 
oxen and sheep infected with larvaB of w^arble flies (Hypoderma bovis, H. 
Uneatum and (Estrus ovis) characterised by dyspnoea, salivation, lachrymation, 
incontinent sphincters, vasomotor collapse, cyanosis and even death. This 
may be experimentally induced by injections of larval protein extracts or may 
result from natural trauma during life. Similar clinical features have not 
yet been recognised in man, though they probably occur. 

Treatment. — Natives kill the larva) with tobacco juice. The opening 
should be enlarged with a bistoury and the maggot removed with forceps ; 
the cavity soon heals if treated antiseptically. 

Ver DU Cayor or Tumbu Disease. — This disease, common in Central 
and West Africa, is due to the larvas of the Tumbu fly, Cordylohia anthropo- 
p^iaga, which is 8-5 to 11*5 mm. long, yellowish in colour, with black abdominal 
spots. The eggs are laid on the ground or clothing, and the emerging larva) 
bore their way into the tissues by meai^ of mouth-hooks. The first symptom 
is a pricking sensation, followed by the appearance of a boil or warble which 
commonly affects the buttocks, thighs and scalp of children, and often becomes 
inflamed. The larva takes about a fortnight to mature and then escapes via 
the central hole through which its faeces were previously excreted. Sometimes 
the cavity suppurates. Blacklock and Gordon demonstrated an acquired 
local skin immunity against cordylobia larvae in guinea-pigs subjected to 
previous infection. 

Treatment. — The aperture is enlarged if necessary, the maggot squeezed 
out, and the cavity treated antiseptically. 

The Congo Floor Maggot. — The adult fly, Auchrneiomyia luleola, is 
found throughout tropical Africa ; it deposits its eggs on the floors of huts 
and outhouses, and when the larvae have hatched out they suck the blood of 
people sleeping on the ground without causing pain. The larvae crawl actively, 
are 15 mm. long and consist of 11 segments. The adult is orange-yellow in 
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colour, with longitudinal dorsal stripes on the thorax, and measures 10 to 
12 mm. in length. Prophylaxis consists in sleeping on raised beds. 

Intestinal Myiasis. — Fly iaryaa are common in human fseces ; generally 
they are deposited after rkfaecation, but sometimes they originate from th<i 
inteBtine, the eggs being swallowed by man in food. Many species have been 
described, the genera Sarcojihaga^ Fannia^ Apiockwt^i and Anthomyia furnishing 
the majority of examples. Fanniu canicularis accounts for most cases in 
Europe. Gastro-intestmal symptoms may be mild or severe and include 
malaise, vomiting, diarrhoea and severe griping. General toxic features may 
include fever, rigors, headache, thirst and vertigo ; even convulsions have 
been described. The bile ducts may also be implicated. 

Treatment.— Oastor-oil is generally suABcient, but thymol, filix mas, 
santonin and turpentine have also been recommended. 


SPIDERS 

Though spiders (Araneas) generally possess poison glands and inject 
venom into their prey, only a few speciea, mostly of the genus Latrodectus, 
are dangerous to man. Experimentally such venoms may slow the pulse 
and respiration, and produce tetanoid-like spasms and bronchial contraction 
in guinea-pigs. The red-backed spiders L. mactans in America, and L. hasseltii 
in New Zealand and Australia, and Zr, geotnetricusy Z. concinnus and Z. 
indistinctus in South Africa, where their colloquial name is “ knoppie spider,*' 
produce local inflammation, oedema and numbness at the site of the bite as 
well as neurotoxic manifestations. In Peru the “ pruning spider," Glypto- 
cranium gasteracanthoidesy causes local gangrene, haematuria and neurotoxic 
symptoms. Robert noted oxyhsemoglobin and methsemoglobin in the urine 
of persons bitten by the “ cross spider,” Eveira diadema, and Sachs found in its 
venom a powerful haemolysin. Probably many other spider venoms, like 
zootoxins generally, exert agglutinative, haBinolytic and neurotoxic effects. 
The tarantulas, on the other hand, give rise only to minor symptoms, though 
any spider with an effective biting mechanism may produce secondary 
bacterial infection. If seen early, treatment consists in immediate ligature, 
incirion and suction, or washing out the wound with permanganate solution. 
Antiserum, if available, is effective. Morphine may be necessary to relieve 
pain, and injections of calcium gluconate (10 c.c. of a 10 per cent, solution) for 
laryngeal and muscular spasm. Intravenous saline and dextrose solution, 
and injections of nikethamide (coramine) and pituitary (posterior lobe) 
extract assist circulatory failure. 

CENTIPEDES 

The Scolo|>endridae possess poison glands which discharge at the apices 
of a pair of specialised claws taking the place of the first pair of legs. The 
small centipede gives rise only to local manifestations associated perhaps 
with an erysipelas-like eruption, but the tropical species, Soolopendra gigantea, 
may cause around the punctures local necrosis and lymphangitis ; headache, 
ymmting, fever, coma, and in children even death may follow. Treatment is 
similar to that of spider bites. Strong ammonia applied locally is uselul. 



SNAKES 


329 


&OOEPIONS 

Scorpiuiis possess paired poison glands iu the post-anal segment of the 
spined tail ; this is thrust forward into its prey which is held in position 
by the formidable pedipalps. Scorpions in the tropics not infreqaently kill 
(jhildren, and occasionally adults, and several species of the genus Buthm and 
Cmt/rufoides, as well as Etiscorpius italicus, Tityus bahienm and CefUrurm 
exlicaudoj etc., are much feared. The bite is most painful, and toxic symptoms 
may include fever, sweating, vomiting, diarrhoea, muscular cramps, trismus, 
stiffness of the neck, muscular paresis, respiratory failure and coma. Second- 
ary bacterial infection is not uncommon. Acute abdominal symptoms due 
to hsBmorrhagic pancreatitis have been recorded in Trinidad, and pancreatic 
cyst is regarded as one of the complications of scorpion poisoning there. 
Local treatment may be instituted as for spider bite, and the immediate 
application of strong ammonia or a local injection of cocaine and adrenaline 
relieves the pain. The intravenous injection of specific antivenenc (5 c.c, 
for children and 10 c.c. for an adult), prepared by inoculating scorpion venom 
into horses, has greatly lowered the mortality rate amongst children in Egypt 
and South America. 


G. Carmichael Low. 

N. Hamilton Fairley. 


E. DISEASES DUE TO SNAKES AND POISONOUS 

FISHES 

SNAKES 

Ophidiasis or snake poisoning results from the inoculation of venom by 
snakes of the families colubridae or viperidse ; non-poisonous species occa- 
sionally cause death through septic infection following their bite^. 

i£tiology. — Snakes are carnivorous, and Alcock and Rogers showed that 
even non-poisonous species may have poisonous saliva. The venom is simply 
a specialised secretion of the parotid (poison gland) utilised in killing and 
digesting prey, while the fangs are modified maxillary teeth anteriorly grooved 
ill the colubridae, and completely canalised in the viperidee. The biting 
mechanism is vastly superior in the vipers since the fangs are longer, and 
capable of considerable forward rotation, whereas in the colubrines they are 
generally shorter and more fixed. In biting, the snake strikes with great 
speed, opens the jaws, rotates forward the fangs, snaps the jaws together 
and ejects its venom from the poison gland via the duct and fang into the 
tissues iu one almost instantaneous movement. The vijwirs withdraw im- 
mediately after biting. The colubrines often hang on to the bitten part and 
may need to be foroiWy evulsed : to inject venom effectively they must have 
the lower jaw lixed, and though their venoms are more poisonous the yieW 
is, as a rule, considerably less than that of tin? vipers. The toxic action of 
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venoms is mainly dependent on (a) proteolytic enzymes, (6) phosphatidases 
and (c) nenrotoxins. The proteolj^ic enzymes, so well represented in viperine 
venoms, digest the tissues and damage the vascular endothelium (hsemor- 
rhagin), leading to the escape of blood and the liberation of histamine which 
causes extensive local oedema and gives rise to symptoms of cardio-vascular 
failure (Kellaway). The coagulant properties of venoms are due either to a 
direct coagulation of the fibrin by the venom or to the conversion of pro- 
thrombin into thrombin (Eagles), The phosphatidases cause haemolysis and 
also directly affect the heart and circulation ; the acceleration of venom 
haemolysis by lecithin is attributed to the transformation of lecithin into 
lysolecithin, which is itself actively haemolytic. The neurotoxin formed in 
colubrine venoms has a strong peripheral effect, paralysing the sensory, 
proprioceptive and motor nerve endings. Paresis of the musculature is due 
to the curare-like action on the motor endings and a further direct action 
on the muscle itself (Kellaway). 

Pathology. — In colubrine bites there is a congestive mode of death from 
peripheral respiratory failure, associated with fluid blood, a dilated right 
heart, and congestion and oedema around the fang puncture. In fatal 
viperine bites there is hjemorrhage, thrombosis and digestion of tissue locally, 
assofsiated with a spreading gelatinous oedema resembling “ red currant 
jelly,” which sometimes involves the subcutaneous tissue of the whole limb ; 
multiple haemorrhages are found in the viscera, serous membranes, etc. 
Ante-mortem clotting is present in small animals, but not in man where the 
blood is fluid unless, as rarely happens, the fangs enter a vein : death results 
from cardiac failure, peripheral circulatory failure, secondary hsemorrhage, 
or septic infection and local gangrene. 

Symptoms. — The clinical picture depends on the quantity and quality 
of the venom injected. Symptoms appear generally within 10 minutes to 
2 hours after the bite, nausea, faintness and vomiting being characteristic 
early manifestations. Cardio-vascular shock follows both colubrine and 
viperine bites ; j)areti(i features jnedomijiate in the former, and general 
hajinorrhagic manifestations in the latter. In colubrine bites the fang marks 
are not always visible, and pain and local swelling are minimal ; these 
features, however, are marked in the case of viper bites, which show in 
addition much haBraorrhagic oozing. Histamine shock accounts for the cold 
extremities, bla)iched, white skin, low blood pressure, vomiting, rapid thready 
pulse and extreme prostration. Psychical shock is sometimes an added 
factor, and may produce a somewhat similar picture in terrified natives 
bitten by non-poisonous snakes. In the earlier stages in colubrine bites the 
muscular weakness, ataxic gait and blurred speech may produce a picture 
simulating alcoholism, and diplopia, ptosis and blunting of sensation are not 
infrequently added ; later there is inability to swallow, the tongue appears 
swollen, saliva dribbles from the mouth, the breathing, which was at first 
stimulated, becomes shallow and slow, and in fatal cases cyanosis, coma and 
convulsions of asphyxial origin ensue ; the respirations n^ay become costal 
in type and death occurs from peripheral respiratory failure. Haemorrhagic 
extravasations (viperidai) may lead to cutaneous petechiae, epistaxis, haemop- 
tysis, hsematemesis, heematuria and meliena. In the early stages the gums 
may ooze blood and the urine contain red corpuscles. 

Complications. — Blunting of the cough reflex and i)aresis of the muscles 
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of deglutition may be followed by insufflation pneumonia. After krait bites 
the anterior-horn cells of the cord may fail to recover or an acute ascending 
paralysis has been recorded some 10 days later. With viperine poisoning, local 
suppuration and gangrene sometimes necessitate amputation. 

Course. — Death may occur within 20 minutes or many days later from 
complications. As a rule colubrine cases surviving for 3 days recover. 

Diagnosis. — Generally this is not difficult, but cases may need to be 
differentiated from alcoholism and the bites of non-venomous snakes and 
scorpions. The grooved or canalised anterior fangs in the upper jaw make 
identification of a poisonous snake easy. 

Prognosis. — This depends on the amount of venom injected, the efficacy 
of local treatment and the availability of specific antivenene. Even with 
really deadly snakes, factors such as clothing, inefficient biting or a poor venom 
yield may prevent a lethal dose being injected, and this fact accounts for many 
extravagant claims regarding the value of weird cures. Most first-aid measures 
are useless since the ligature is applied ineffectively or too late, and once 
a lethal dose of venom has been absorbed into the circulation, antivenene 
given intravenously is the only measure that will save life. 

Treatment. — Prophylactic. — Snakes bite man more often by accident 
than design, and in snake country a little knowledge and common sense 
regarding the natural habits of the ophidia, the use of lanterns in walking 
along roads at night and the wearing of strong boots and leggings would greatly 
lessen the incidence of snake bite. Every second case is bitten below the knee. 

Curative. — Only two methods of treatment are of recognised value 
after a lethal dose of venom has been injected into the tissues : (1) Immediate 
ligature which delays absorption of venom, followed by such local measures 
as incision, excision, suction, or the injection of chemicals, the object of 
which is to remove or destroy inoculated venom before a lethal dose can be 
absorbed ; (2) the intravenous injection of specific antivenene. By tempor- 
arily prolonging life, effective ligature may enable antivenene to be given in 
otherwise fatal cases. 

Local Measures , — In sheep bitten by the tiger snake (Noiechis scutatus) 
the absorption time of a lethal dose proved to be only 2 minutes (Fairley), so 
to be effective a ligature must be in position at the earliest possible moment. 
Pressure must be applied over a single bone proximal to the heart, i.e. over the 
femur in foot and leg bites, and over the humerus in bites on the hand and 
forearm ; in finger and toe bites a boot lace may also be tied at the base of 
the implicated digit. Complete stasis of the circulation has to be attained 
as judged by blanching of the nails and failure of incisions to bleed. Thick 
rubber tubing ( J-inch) is an ideal tourniquet, but in the field, strips of clothing, 
loosely knotted and twisted with a stick, are effective, and every 20 minutes 
the tourniquet may be loosened for 30 seconds to flush the limb with blood. 
After ligature the skin should always be wiped clean or washed, otherwise 
incision and scarification may lead to absorption of venom deposited and 
dried there (Ferguson). Scarification with or without the application of 
permanganate crystals is not effective, and mere incision is of doubtful value ; 
it should be combined with suction either by the mouth or preferably with a 
breast pump or a Bier’s suction glass. Excision of the bitten area and washing 
with permanganate solution, followed by mechanical suction is the best local 
treatment, and is the only one available where ligature is inapplicable as in 
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body bites. Polyvaleot antivenenes are now available for cobra and Russeirs 
viper in India, for the viperidce and colubridee of Africa, for the more deadly 
snakes of South America and for the orotalinae of the United States. In 
Australia there is a monovalent antiveuene for the tiger snake. The dosage 
varies, but autivonone must always be given intravenously as early a^s possible, 
and in colubrine bite is elfective up to approximately two-thirds of the death 
time (Acton and Knowles). No (lase is too ill to receive it and even the most 
severely paralysed cases may recover ; such patients must be carefully watched, 
as paralysis may reappear and further injections be necessary. In viperine bites 
it is less effective, and must be given in full dosage at the earliest nioraeiit. 
Infiltration of the tissues with antivenene in the vicinity of the bite may be 
useful (FitzSiinmons). General Memures , — Patients must be kept warm and 
at rest. Black coffee and sal volatile may be given early, and injections of cortin, 
adrenaline or pituitary (posterior lobe) extract and of reconstituted plasma, 
followed by isotonic dextrose (5 per cent.), administered for circulatory shock. 
Nikethamide (coramine) has value as a respiratory and circulatory stimulant. 
Artificial respiration may prolong life, and it is important in cases with 
pharyngeal paresis to swab out the throat and keep the head low when the 
patient vomits ; food should be withheld, and, if necessary, fiuid given 
through a stomach-tube. 


POISONOUS FISHES 

In tropical waters casualties from poisonous fish are not infrequent. 
The effects of jelly-fish stings vary with different species ; many are harmless, 
others produce local features such as urticaria, oedema, marked itching, burn- 
ing and erythema, sometimes followed by vesicular dermatitis or actual slough- 
ing and ulceration. Systemic symptoms may follow rapidly and include 
lachrymation, coryza, muscular pains, constriction of the chest, dyspnoea and 
cardiovascular shock. Deaths have been reported. 

Fish of the genus Murcena bite with their powerful, grooved teeth down 
which poison from the venom sac enters the tissues ; many harmful species 
are known, and their venom may have a depressant action on both the cardiac 
and nervous systems. 

In other fish, such as the sting-rays* there are barbs in the dorsal fin or 
elsewhere connected with poison glands and these may produce not only 
severe inflammation locally, but neurotoxic features. Tetanus organisms may 
simultaneously be inoculated. Certain species of Trachinus, such as T. dram 
found in the Mediterranean, and of SoorjxBna, such as S, scropha inhabiting 
tropical waters, are particularly dangerous, causing excruciating pain and 
local irritation, oedema, paralysis of the part, collapse, dyspnoea, delirium 
and even death within 24 hours. Septic infection may follow. Local treat- 
ment as for snake bite should be adopted. Infiltration of tbe tissues with 
procaine hydrochloride (novocaine) (2 per cent.) is often advisable for relief 
of pain, and morphine also may prove necessary., 

G. Caemiohabl Low. 

N, Hamilton Fairley. 



SECTION V 


DISEASES DUE TO PHYSICAL AND 
CHEMICAL AGENTS 

CAISSON DISEASE 

Synonyms. — Compressed Air Illness ; Divers’ Paralysis. 

Definition.— Caisson disease is the name given to a series of phenomena 
which may result in any living animal upon return to a normal atmospheric 
pressure after exposure to an air pressure which must exceed 181b. to the 
square inch above mean atmospheric pressure. These phenomena occur 
the more frequently and severely the greater the air pressure, and in direct 
proportion to the length of time of exposure to the high air pressure, and the 
more rapid the return to a normal atmospheric pressure. They are caused 
by the saturation of the living tissues with nitrogen at high atmospheric 
pressure which, on too rapid return to lower atmospheric pressures, boils 
within the tissues, and this liberation of bubbles of nitrogen causes tissue 
disruption and destruction on the one hand, and gas emboli on the other. 
The major capacity of fat to hold nitrogen in solution causes the liberation 
of nitrogen bubbles to occur most readily in the fatty tissues, and this occurs 
more easily in those parts of the body where the blood supply is leas abundant, 
and therefore the rapid return of the excess of nitrogen to the atmosphere by 
solution in the blood stream less easy. For these reasons the white matter 
of the nervous system, composed as it is of fatty substance, and particularly 
those parts of it which are less liberally supplied with blood, such as the white 
matter of the lower dorsal spinal cord, is the most common site of gas libera- 
tion. The joints and also their surrounding structures, which are lowly 
vascularised, are also common sites of the lesions, as are also the subcutaneous 
tissues of fat subjects, on account of the high solubility of nitrogen in the fat, 
These phenomena occur only upon decompression, and are always pre- 
ventable if adequate means be adopted (1) to limit the time of exposure 
to very high atmospheric pressures, so that high degrees of tissue saturation 
with nitrogen shall not occur, and (2) to regulate the return to normal atmo- 
spheric pressure by graduated decompression, in such a way as to prevent 
boiling of nitrogen in the tissues. They are curable, after they have appeared, 
by immediate recompression followed by very gradual decompression. Ex- 
posure of the living animal to very high atmospheric pressures may be asso- 
ciated with most serious and usually fatal results, which occur before 
decompression, and which are due to over-saturation of the tissues with 
oxy^n, death resulting from oxygen poisonmg. 

etiology.— This disease made its appearance in the middle of the nine- 

393 
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teexith century, when the invention of Siebe’s diving dress and of subaqueous 
chambers made it possible for subaquatic engineering and marine salvage 
to be performed under high atmospheric pressures. The men work in a 
pressure of air, which just exceeds the hydrostatic pressure of that depth 
of water which extends from the working position to the surface, and the 
pressure is produced and maintained by pumps and regulating apparatus. 
Workmen reach the working face of the caisson by passing from the normal 
atmosphere through a series of chambers with airtight doors, in which the 
air pressure is raised by rapid stages, until the high pressure of the working 
face is reached. They leave through the same chambers, the air pressure 
being lowered for some space of time in each as they pass through. This 
process is termed “ compression ” and “ decompression,” or “ locking in and 
out.” The diver is compressed as he slowly descends by an increasing air 
pressure from his pump, and is decompressed as he ascends much more slowly, 
this compression being regulated by an automatic valve in his helmet which 
retains the air pressure until it exceeds that of the water pressure outside. 
Caissons are worked under a much lower pressure than that at which divers 
can work ; but the working shifts are much longer, whereas the diver at great 
depths remains down only a very short time. Roughly speaking, each 
33 feet of water produces a pressure of 151b. to the square inch (5J fathoms). 
Caissons are usually worked at a pressure of below 35 lb. and in 6- to 8-hourly 
shifts, but they have been successfully worked at a pressure of 45 lb. with 
2-hourly shifts, and at 50 lb. with 1 -hourly shifts. Divers frequently work 
at 20 fathoms (53 lb.), and the record depth and pressure reached has been 
210 feet (95 lb.). 

During compression no trouble is experienced beyond discomfort in the 
ears and rarely perforation of the membrane tympani, from disparity of air 
pressure in the middle ear. This the workmen avoid by opening the 
Eustachian tubes with an act of swallowing or yawning ; but it must be 
remembered that no person suffering from Eustachian catarrh should be 
allowed to enter the air locks. Under high atmospheric pressures com- 
bustion proceeds more readily, a candle when lighted burns away furiously, 
and a pipe bursts into flame with each draw. The workmen hnd that they 
can work more easily and with less fatigue. 

The symptoms of the disease become manifest upon return to a lower 
atmospheric pressure, and directly in proportion to the suddenness of return 
to such pressure. If the return to a normal atmospheric pressure from a 
high and prolonged pressure be sudden, there may be a liberal escape of 
bubbles of nitrogen gas in the blood and in the tissues. The presence of 
the nitrogen may sometimes be felt as gas crackling underneath the skin or 
subcutaneous emphysema. 

When the return to a normal atmospheric pressure is more gradual, the 
nitrogen may have time to escape from the blood and from most of the tissues 
by diffusion through the lungs, but in those tissues which are relatively less 
vascular, and from which, for that reason, interchange of gpses by means of 
the blood stream is slow, or in these tissues in which nitrogen is especially 
soluble, such as the fats and myelin of the nervous system, the nitrogen is 
liable to escape in the form of bubbles, and to the mechanical effects upon 
the tissues in which the boiling of the nitrogen occurs, the symptoms of 
caisson disease are due. 
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That part of the nervous system which is least vascular, namely the 
four lower dorsal segments of the spinal cord, is the most common region 
for the lesions to occur, while the joints and peripheral nerve trunks are 
often affected. 

Massive escape of gas may occur into the blood stream, and the heart 
has been found distended with gas after death in rapidly fatal cases. A 
similar escape of pas into the intestines may produce severe and even fatal 
abdominal <£stension. It is doubtless one of the causes of the abdominal pain, 
nausea and vomiting which are common symptoms of compressed air siclmess. 

The liberation of these gases, and therefore the occurrence of the com- 
pressed air disease, depends directly upon these factors — (1) the amount of 
pressure to which the living animal is exposed ; (2) the length of time of 
exposure to the high pressure ; and (3) the rapidity with which a return is 
made from the high pressure to normal atmospheric pressure. For example, 
the malady never occurs after short exposures, such as 15 minutes at a 
pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even though decom- 
pression be as rapid as possible, for these periods are too short to allow of 
nitrogen saturation of the tissues. It is for this reason that compressed air 
sickness is so much less common in divers, who for the most part work for 
very short times only at high pressures, and so much more common in caisson 
workers, who work for many hours at a stretch at a pressure of from 30 to 
40 lb. 

There is one other factor which must be carefully borne in mind, and 
that is the amount of fat present in the body, which, from its nitrogen dis- 
solving qualities, greatly increases the tendency to nitrogen boiling within 
the tissues if it be present in large amount. It has been shown experi- 
mentally that fat animals succumb to the disease while lean ones escape, 
and experience has shown the necessity of excluding fat workmen on account 
of their liability to the malady. 

The disease is obviously always preventable, firstly by shortening the 
periods of exposure according to the height of the pressure so as to obviate 
nitrogen saturation ; and secondly by arranging that such a graduated and 
prolonged return to normal pressure be made, as will prevent any possibility 
of nitrogen boiling, the slow return to normal pressure allowing of the nitrogen 
desaturation of the tissues without bubble formation. 

It is quite safe, and does not produce any ill effects whatever for a man 
to breathe pure oxygen for as many as 6 hours at a time. This has been 
]jroved by the use of the Siebe-Gormaii life-saving dress for rescue work 
from choke damp in mines. Beyond a certain limit of pressure, however, 
oxygen becomes poisonous. Highly compressed air causes rapid toxic 
effects in proportion to the partial pressure of the oxygen. It tends to cause 
direct death of the tissues. At lower partial pressures it has a convulsant 
effect, and at still lower pressures produces congestion of the tissues and 
especially of the lungs, which may present consolidation and all the signs of 
acute pneumonia, however slowly and carefully decompression has been 
accomplished. The limit of safety so far as oxygen poisoning is concerned 
is 10 atmospheres, or 300 feet of water. Neither divers nor caisson workers 
ever work at anything like so high a pressure. 

The essential feature on post-mortem examination is the presence of 
bubbles of nitrogen in the tissues or bulky collections of nitrogen within the 
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cogaBJs, E6 in the hea/rt or in the mtestinee, and the reisnifts of the associated 
timie disnq)tion and air emboli. When it is considered that the mass of 
Mood constitutes about 5 per cent, of that of the whole body, and that the 
capacity of the tissues in a thin subject is thirty -five times that of the blood, 
the ratio being much highei* in a fat subject, since fat will dissolve five times 
4s much nitrogen as will any other tissue, the presence of bubbles in the 
tissues, and especially in the fatty tissues, will readily be understood. 

The bubbles forth first in the venous blood and in the fatty tissues, where 
they grow by accretion and cause tearing of the tissues, while air emboli 
and subsequent necrosis are common. Hundreds of bubbles have been 
counted in the spinal cord, and these are much more numerous in the white 
than in the grey matter. Collections of nitrogen may be found in the sub- 
cutaneous tissues, and may cause palpable crackling. Bubbles of gas are 
not imcommonly found in the liver cells. Occasionally similar lesions are 
found in the brain or in the eye, and in fact may occur in any of the tissues. 
In every fatal case which has been adequately examined patches of necrosis 
in the dorsal region of the spinal cord, with the usual secondary degenerations, 
have been found. 

Symptoms. — The symptoms may be first manifest during the process of 
decompression, when the latter is rapid, and from a high pressure. More 
oft^n the signs of the malady appear soon after a normal pressure is reached, 
while not infrequently they do not present themselves until an hour or more 
has elapsed. In slight cases headache, giddiness, diplopia and faintn(38s 
may occur, and these symptoms pass off soon and leave no trouble. Severe 
and important symptoms occur in the following order of frequency : (1) pain 
in the extremities or trunk, commonly called by the workmen “ the bends ” 
from the position in which the painful limbs are held ; (2) pain in the 
epiga«trium, sometimes accompanied by nausea, vomiting and abdominal 
distension ; (3) paraplegic paralysis which usually involves motor, sensory 
and sphincter functions, and extends as high as the ninth dorsal segmental 
level ; (4) headache, vertigo and coma ; (5) sudden death ; (6) hemiplegia 
or monoplegia of cerebral origin. 

The pain in the limbs is of a neuralgic character and is referred to the 
joints, which are kept in the semiflexed position, any attempt to straighten 
them causing great pain. The pain may come on gradually, or suddenly, 
and may be slight and transient, or severe and persistent. Jt is often intoler- 
able. The knees, ankles and hips are the most frequently affected ; but 
sometimes the joints of the upper extremities, or of the back and especially 
of the lumbar region, may be affected. Epigastric pain is common, and 
unless quickly relieved by recompression is followed by nausea and vomiting. 

The paraplegia usually has its upper limit in the lower dorsal, but it 
may reach the cervical region and involve the arms. It comes on rapidly, 
and involves motor, sensory and sphincter functions. It may be of any 
degree ol' severity from a slight and transient effect to a complete and 
permanent loss of the functions of the spinal cord. The paraplegia occurs 
with increasing frequency and completeness in pro]:)ortion ro the degree of 
pressure and the length of exposure to its influence. It occurred in 61 per 
cent, of 119 cases in the St. Louis bridge caissons, which were worked at plus 
50 lb. of pressure, and among these there were 14 deaths. There is no general 
relation between the pain and the jmral 3 r 8 is, as either may occur without tiie 
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other, and it seems, therefore, that the pain is due to a peripheral lesion 
and not to the lesions of the spinal cord. It is an interesting ^ct that the 
penpheral pains may persist in severe degree, even when there is total loss 
of pain sensibility fi^om the spinal cord lesions. 

Course and Prognosis. — The duration of the attack may vary within 
very wide limits. The severity of the initial symptoms, and the immediate 
application of appropriate treatment, are the all-important modifying factors 
in the prognosis. The attack may last for a few hours only, or it may con- 
tinue for days. The paralysis may recover in a few days, or it may last for 
months and may never recover. Death occurs only in oases which have severe 
initial symptoms, and except when occasioned by complications such as 
cystitis and bed-sores it usually takes place shortly after the attack. 

Treatment. — Prophylactic. — Since the malady is due entirely to 
nitrogen saturation of the tissues, ^nd the subsequent escape from solution 
of this gas into the tissues during a too rapid return to normal pressures, it 
follows that the malady can always be prevented by adopting suitable 
period lengths for compression. In the first place, the malady never arises 
from compressions below plus 18 lb. to the square inch, or roughly 40 feet of 
water, and those who work at such a pressure may do so for long hours and 
return to a normal pressure rapidly, and without any risk. At higher pres- 
sures the working shifts must be shortened as the pressure gets higher. 
The shifts should be not longer than 6 to 8 hours at a pressure of 30 to 35 lb., 
or 3 atmospheres ; 2 to 3 hours at a pressure of 45 lb., and 1 hour only at a 
])ressure of 50 lb. At higher pressures than this, which are only encountered 
by divers, a few minutes’ exposure is allowed only. 

(joinpressed air sickness never occurs if the return to the normal atmo- 
spheric pressure be sufficiently slow. Animals can be exposed to very high 
pressures, short of those causing oxygen poisoning, with impunity, provided 
they be decompressed slowly enough. This decompression is carried out in 
the case of the diver by raising him to various levels in stages, and letting 
him remain at each stage a longer and a longer period as the surface is 
approached. In the case of caisson workers a series of air-locked chambers 
is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The 
important fact in connection with decompression is that the absolute pressure 
can always be halved forthwith without any risk. In the first air lock on 
leaving the working face of a caisson, for example, the pressure is at once 
reduced to one-half that of the working face, and in the remaining air locks 
the pressure is reduced by stages until zero is reached. 

Leonard Hill has shown experimentally that it is always safe to lower the 
pressure to plus 20 lb. by gradual decompression during the space of 10 
minutes, then to wait at that pressure for 2 hours, and then bring the pressure 
to zero by gradual reduction in 10 minutes. The Admiralty rules for divers 
require that a diver working, say at 140 feet shall be first raised straight- 
away to a depth of 50 feet where he waits 10 minutes, then to 40 feet for 
10 minutes, 30 feet for 20 minutes, 20 feet for 30 minutes, 10 feet for 35 
minutes, and then he leaves the water abruptly. 

The difficulty and danger is the tendency on the part of the workers to 
curtail these weary waits, and get away from work as soon as possible. It 
is important that all fat subjects, and all those who have shown a susceptibility 



338 DISEASES DUE TO PHYSICAL & CHEMICAL AGENTS 

to compressed air sickness, and all those not in absolutely sound bodily 
health, shall be excluded from working in highly compressed air. 

Curative. — It was early discovered by the caisson workers themselves 
that the only remedy for the malady was to re-enter the high-air pressure. 
A recompressing apparatus in the form of a medical air lock is now supplied 
at all caisson works, and on all ships engaged in deep salvage. On the appear- 
ance of any symptoms the worker is placed in the compressing room and 
the pressure is run up to the full pressure at which he has been working, 
when it is usual for the symptoms to ameliorate rapidly or disappear. After 
the recompression the decompression must be carried out very slowly, for 
the bubbles once formed in the tissues are not easy to get rid of, though 
they may be kept at a small size by the pressure. Cases apparently at the 
point of death with cyanosis and coma have many times been completely 
recovered in a few hours by recompression. When symptoms have appeared, 
the decompression should take at least 5 hours. Caisson workers and divers 
should sleep aud live close to the medical air lock that they may be near aid 
during the first hours following decompression. The paralysis when once 
established is to be f reated upon ordinary lines. 


ANOXEMIA 

Definition. — A series of phenomena which result in the living animal 
from deficiency in oxygenation of the tissues in the absence of carbon dioxide 
retention. 

Pathology. — The condition is directly referable to lack of oxygen and 
lowered internal respiration. Anoxaemia is divided into three classes, with 
widely differing causal mechanisms : 

1. Arterial anoxwmia . — This is due to a deficiency in the oxygen content 
of the arterial blood, the oxygen-carrying power being normal and the carbon 
dioxide discharge unhindered. It is apt to appear whenever the oxygen 
content of the arterial blood falls below the normal limit of 94 per cent, of 
its total capacity, and it may or may not be associated wdth cyanosis. It is 
the usual result of breathing a rarefied atmosphere in which the partial 
pressure of oxygen is lowered, and in this connection is known as “ mountain 
sickness ” or “ altitude sickness ” when heights approaching 20,000 feet 
arc reached. The characteristic phenomena can be produced at will by 
respiration within a partially exhausted chamber, and they can be obviated 
at high altitudes by adequate oxygen addition in respiration. Arterial 
anoxflemia is also present to some extent in those pulmonary diseases in 
which there is damage to the respiratory epithelium, obstruction to the 
air passages and when prolonged shallow breathing occurs, as in pulmonary 
oedema, emphysema and pneumonia, and in these conditions oxygen addition 
is valuable if its administration can be very prolonged. 

2. Stagnant or passive anx^xwmia , — This results when, eo account of some 
fault in the circulatory mechanism, the passage of the blood through the 
tissues is too slow to provide for adequate oxygenation. It is the common 
happening in the circulatory failure of cardiac disease. There is here no 
fault with the oxygen content of the arterial blood. The oxygen saturation 
of the venous blood falls lower than 65 per cent, of the normal, and the 
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Dormal difference between the oxygen saturation of the arterial and of the 
renouB blood, which is 20 to 30 per cent., is exceeded, and there is always 
cyanosis, which appears when the reduced hemoglobin content reaches 40 
per cent, of the total hemoglobin. Since the arterial blood oxygen content 
is not at fault, oxygen administration is useless to relieve this condition. 

3. Anoxic anoxcemia , — This results from a deficiency in the oxygen- 
carrying power of the blood, either by reason of deficient hemoglobin content, 
as in the anemias, or by fixation of some of a normal hemoglobin content, 
as methhemoglobin, sulphemoglobin, or carbon monoxide hemoglobin. 
In the anoxic varieties, cyanosis does not occur, however severe the 
anoxemia, for the reason that cyanosis only appears when 40 per cent, of a 
normal hemoglobin content exists as reduced hemoglobin. Therefore, an 
anemic patient with 50 per cent, hemoglobin would require 90 per cent, of 
the total hemoglobin present to be reduced for the appearance of cyanosis. 
Oxygen administration is of no avail in anoxic anoxemia. 

Altitude Sickness ; Mountain Sickness. — There is considerable 
difference among individuals as regards liability to the appearance of 
symptoms at low atmospheric pressures, some suffering earlier and more 
than others. The immediate effect of exposure to such pressures is to cause 
rapid concentration of the blood and therefore a relative increase of the ratio 
of the hsemoglobin to the volume. A 10 per cent, rise in the heemoglobin 
ratio may occur after 20 minutes’ exposure. This is in part produced by the 
role of the spleen in acting as a reservoir for the er 3 ^hroc 3 rtes, which are 
discharged rapidly into the general circulation under these circumstances. 
This serves as a compensation for the oxygen-want of the tissues, and its 
occurrence is associated with a disappearance or amelioration of the initial 
symptoms of oxygen-want. In those who remain at a bearable high altitude 
many weeks, some degree of acclimatisation occurs, and this is associated 
with hyperactivity of the blood-forming organs and a true erythrsBrnia. 
The anoxaemia produces a hyperglycmmia, and there is at first an alkalaemia 
from increased ventilation, which subsequently lessens. 

Symptoms. — Mental effects occur most importantly when rapid ascents 
to high altitudes are made in aviation, and consist of a gradually increasing 
dulling of perception, of which the subject is usually unaware. There is an 
increasing inaccuracy and lethargy of mental functions with a tendency 
to torpor and loss of memory. The skilled photographic observer takes 
eighteen photographs upon the same plate, the observer throws his valuable 
notes overboard, the pfiot makes for a wrong destination or goes to sleep, 
and the fighting scout forgets to go into action. On return to land a muddled 
and confused memory of what has happened during the flight is all that 
remains. Lesser degrees of this condition have led to great errors in judgment, 
foolhardiness, apparent cowardice and irresponsibility in military aviation. 
So insensibly does this mental paralysis come on and so deep may be its 
effect before its presence is realised, that in Tissandier’s balloon ascent in 
1875, all three aeronauts, though provided with oxygen apparatus, were 
paralysed beyond movement before realising the necessity for using it, and 
two of them lost their lives. Diminution of auditory perception becomes so 
great at high altitudes that the aeroplane engine becomes almost inaudible. 

Respiratory effects . — At an altitude of 12,000 feet, nose-breathing ceases, 
and above this height the breathing deepens into hyperpnosa, which may 
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be mo 3 t distressful and may be periodic. The dyspnoea is greatly increased 
on exertion and is accompanied by cyanosis. Even such acts as talking and 
using a pressure pump may greatly increase the dyspnoea. 

Jdxtscular Accompanying the mental lethargy is an increasing 

condition of muscular weakness. The slightest exertion is hard work. The 
machine is difficult to fly at very high altitudes, and the marksman shoots 
badly, and the mountaineer beciomes incapable of taking exercise. 

Other symptoms which may occur are — (1) headache, which may be very 
intense and which is very usually met with in prolonged exposure to high 
altitudes, as in mountain climbing ; (2) spasmodic gulping accompanying the 
hyperpnoea ; (3) fainting on exertion ; (4) vomiting ; and (5) hajmorrliage in 
the form of epistaxis, both of which are rare ; and (6) frequency of micturi- 
tion, which is common. 

The mental effects are most conspicuous in aviators who had to make 
prolonged flights at very high altitudes during the War of 1914-1918 before the 
regular use of the oxygen apparatus. The dyspnoea, headache and muscular 
effects have been most troublesome in mountain ascents where exertion is 
unavoidable. 

Death has occurred only in balloon ascents to gain a great altitude, and it 
occurs very rapidly, and is preceded by general muscular paralysis. Glaisher 
and Coxwell survived 29,000 feet by a lucky chance after complete paralysis 
of the limbs had set in. Sivel and Croce-Spinelli died at a height of 27,500 
feet, while Tissandier, who was with them, survived. The after-effects of 
exposure to high altitudes have been well described by Birley, who, after 
observing many flight landings after high patrols during the War of 1914-1918, 
writes : ‘‘ The gait of the men on landing is unsteady and laboured. Reports 
are laboriously made out (there being a general disagreement as to what 
was seen and done). Tempers are short, every one looks and feels tired, and 
the idea uppermost in the mind is to lie dowji and go to sleep. Severe 
frontal headache is common ; it may persist until the following day and at 
times proves incapacitating. Appetites are poor and spirits are depressed. 
It is easy to understand that a repetition of this kind of work over any length 
of time was rapidly productive of deterioration of mental and physical 
well-being.” 

Remarkable individual tolerance to anoxaemia occurs in some subjects, 
but this tolerance tends to disappear with repeated long exposure. Physical 
fitness and training increase toleration up to a certain point, whereas unfit- 
ness and especially digestive disturbances lower tolerance, and the latter are 
apt to induce vomiting. 

Treatment. — Since the symptoms are due solely to lack of oxygen they 
can be entirely avoided by the use of a portable apparatus to deliver the 
necessary oxygen by all those who have to encounter an altitude of over 
15,000 feet. Professor Dreyer’s apparatus is portable, compact and satis- 
factory, and its essential feature is the regulation of oxygen delivery by an 
aneroid controlled valve, so that the amount of oxygen delivered varies in 
inverse proportion to the barometric pressure of the atmosphere surrounding 
the instrument and consequently in direct proportion to the altitude. 

When symptoms have developed, the immediate treatment requisite is 
the cessation of exertion, the provision of oxygen if available and a speedy 
return to a lower altitude. 
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SEA SICKNESS AND ALLIED CONDITIONS 

Definition.-- A disorder of the central fiervous system produced by ao 
unaccustomed and irrelative stimulation of the afferent organs which sub- 
serve the orientation and sense of movement of the body in space, namely, 
the eyes, the labyrinths, the splanchnic sensorium and the common sensorium 
of skin and muscles. This stimulation may occur when the body as a whole 
is subject to continuous movement which does not allow of continuous 
correct ocular and vestibular correlation of self and external objects, as in 
train-sickness and dancing-sickness, and more especially when it is subject 
to alternating movements which destroy the correspondence between the 
afferent impressions reaching the nervous system from those organs, as in 
sea-sickness and swing-sickness. The symptoms of this disorder are ex- 
pressed as a feeling of spatial insecurity and visual disorientation, vertigo, 
diplopia, headache, anorexia, nausea and vomiting, pallor, lowering of blood 
pressure and prostration. 

AEtiology and Pathology. — Animals are as liable to the disorder as is 
man. Early infancy is immune from the affection, since the orienting 
mechanism has not attained physiological activity ; and old age is relatively 
immune, probably from lessening irritability of the nervous system. In- 
dividual hypersusceptibility and individual immunity are very common, 
and the readiness with which toleration is acquired by training varies greatly 
in different people. An attack of sea-sickness resembles closely an attack 
of migraine, and again it resembles acute cerebellar irritation, and again 
the symptoms which follow chloroform and ether anaesthesia and alcohol 
poisoning, for the reason that in all these conditions it is the nervous mechan- 
ism of orientation which is especially disturbed. The subjects of migraine 
are almost invariably particularly bad sailors and train travellers, and the 
symptoms of their attacks of sea-sickness and train-sickness often take 
the pattern of the noigrainous attack. The importance of the factor of 
ocular disorientation is well shown by the fact that '' sea-sickness ” may 
occur in a susceptible subject when he is stationary but when the objects 
around him move in undulatory fashion, as from the movements of the waves 
when he is upon a pier and when he witnesses sea movements as a stage 
effect. 

The precautions which tend to obviate sea-sickness are those which tend 
to eliminate or lessen the essential factors in its production. A position 
amidships where the angular movements are least, a supine decubitus which 
most protects the semicircular canals from stimulation, and which removes 
the muscular sense element, and in a cabin which moves more or leas with 
the body, and therefore produces little ocular disorientation, is the one 
best calculated to avert or lessen the disorder. A gyroscopic cabin which 
removes all the factors except the “ lift and “ soend ” element is said to 
obviate the disorder even in the most susceptible subject. 

There are many adjuvant factors which are important but not essential, 
such as apprehension from previous experience, odd, expectant attention, 
the smell of the ship, dyspepsia and the presence of others suffering from 
sea-sickness. 

Symptoms. — The initial symptoms are a loss of the usual feelings of well- 
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being, accompanied by a vague feeling of cephalic, ocular and epigastric 
discomfort. Salivation, gaping and yawning follow, with irregularity of 
respiration, flatulency, pallor of the face, and a sense of squeamishness, as 
though at any moment vomiting might occur. 

In the fully developed attack it is convenient to divide the symptoms 
into two groups — cephalic and gastric ; but though in different subjects 
one or the other group may dominate the aspect of the attack, yet few 
persons suffer from the one group of symptoms to the complete exclusion 
of the other. The cephalic group comprises ocular distress, diplopia, which 
may be severe though transient, giddiness, headache, depression, and mental 
despondency and apathy. These may persist for a very considerable time 
after the patient goes ashore. 

The gastric symptoms consist of nausea, retching and vomiting, which 
are often most violent and distressing, the vomit ultimately consisting 
of a thin, bile-stained fluid. There is complete anorexia, and in severe 
cases nothing can be retained in the stomach. Constipation is often 
obstinate. 

The general constitutional effects of prolonged sea-sickness may be very 
severe. There is a general condition of collapse. Alternate heats and 
chills, with frequent chattering of the teeth and shivering, pervade the system ; 
the eyes are dull, and may be bloodshot from straining ; the countenance 
becomes shrunken, pale and perhaps greenish, inexpressive and dejected. 
The cardiac action is depressed, the blood concentrated, the body desiccated, 
and little urine is passed. The pulse and respiration are quickened, the skin 
is cold and either dry or clammy, the tongue is moist and coated, and both 
the breath and the urine are likely to contain acetone bodies. Hebetude 
is always marked, and in severe cases the mind may be utterly indifferent to 
the surroundings and no consecutive train of thought can be pursued. There 
is a general feeling of bodily soreness and weariness and a sense of exhaustion. 

Course and Prognosis. — The symptoms usually subside rapidly when the 
voyage or other movement causing the condition is over, but sometimes both 
the cephalic and gastric symptoms persist for a time, and the patient is 
“ good for nothing ” until he has had a night’s sleep. In persons taking 
long sea voyages, the symptoms usually lessen in a few days, reaction sets 
in with a return of appetite, and convalescence is complete within a week, 
but symptoms are liable to return with an onset of rough seas. Some persons, 
on the other hand, never lose the symptoms until the voyage, however long, 
is over, and these may be reduced to a piteous condition of bodily weakness, 
from which subsequent convalescence is slow. Death appears never to have 
occurred even in the most severe condition of bodily depression and starva- 
tion from sea-sickness. Apart from the prolonged convalescence which may 
be required in severe and long-lasting cases, there seem to be no harmful 
results from sea-sickness. It has been held to have a salutary effect upon 
subsequent health since ancient times. In pregnant women it does not 
have any tendency to cause miscarriage. 

Treatment. — To avoid sea-sickness a susceptible subject should, for a 
few days before taking to the sea, eat sparingly, avoid alcohol and over- 
fadgue, take regular exercise and carefully attend to any condition of 
dyspepsia and constipation, and partake of a good wholesome meal some 
two hours before going on board. He should secure a berth amidships, lie 
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Bupine with the head low, and keep warm. Some persons find a closed cabin 
insufierable, and are better on deck in the open air. The administration of 
bromides some hours before sailing is often of signal service, and this will often 
lessen the cephalic symptoms when an attack has developed. Chlorbutol, 
(chloretone) (grs. 6) and phenobarbitone (gardenal, luminal (gr. 1) are also very 
valuable, both as prophylactics, when they should be taken just before sailing, 
and as remedies during the attack. Combinations of bromides and chlorbutol 
are very useful, and there is at least one patent remedy, of which the basis 
is monobrom-camphor and chlorbutol, which is very efficacious. 

During the attack it is essential to keep warm and as quiet as is possible, 
and avoid any source of further irritation of the organs of orientation ; to 
quiet the irritation of the nervous system with bromides and chlorbutol ; to 
secure sleep, to which end barbitone or adalin is very useful ; to prevent 
acidosis and to see that the patient is fed. With severe and prolonged 
vomiting, anorexia and prostration it may be difficult to secure these ends. 
Swallowing food must be insisted on, and the administration of very small 
perfectly dry meals, such as cold chicken and biscuit, will often break the 
anorexia and vomiting. A sev^ere case should always be brought into the 
open air on deck after four days in the cabin. Acidosis should be combated 
by the alkaline carbonates. Alcohol and aromatic carminatives arc some- 
times valuable. 

James Collier. 

Revised hy F. M. R. Walshe. 


ELECTRICAL INJURIES 

Electrical injuries may be received from lightning-stroke, from accidental 
contact with high-tension conductors, or from judicial electrocution where 
this obtains. 

The severity of the injuries sustained in any given (;ase depends upon 
other factors than the voltage of the discharge received, and thus it is that 
fatal injuries may be received from currents of comparatively low voltage 
(120 volts), and survival may follow the reception of currents of higher 
potential. It is said that a current of 500 volts is commonly fatal, and 
that alternating currents are more dangerous than direct. Voltages of 
over 1000 are spoken of as “high tension.” The quantity of the current is 
also of importance. A current of 100 amperes is dangerous, one of 500 is 
likely to be fatal. In judicial electrocution the victim is subjected to 
repeated discharges (4 to 8), each lasting some seconds (5 to 50), of alter- 
nately high and low potential (500 volts alternating with 2000). 

Pathology. — In those who survive electrical injuries complete recovery 
is usual — though not invariable — and it is clear that the lesions found in 
the nervous system in fatal electrical injury can hardly obtain even in slight 
degree in non-fatal cases. We shall first describe the lesions found in fatal 
cases. 

Ill death from lightning-stroke the head is invariably struck, and there 
is a localised effusion beneath the scalp, which may be differentiated from 
the effects of a blow by the absence of abrasion. The body surface shows 
burns of various forms — linear burns, arborescent burns, and severe localised 
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'i>8E&8 beneAth aaty inetol object which may have been carried in a pocket 
or worn on the |>erson. . 

In the nervous system there are abnormal rents and fissures in the brain, 
the cfhrebio-spinal spaces are distended, the perivascular spaces enlarged, 
and the arteries at the base of the brain may show rupture of their muscular 
coats. In various situations the nerve cells show severe disruptive changes. 
In the past it has been assumed that these lesions are due to the passage 
of an electrical current through and over the body, but in a recent analysis 
of the circumstances of electrical injuries from the point of view of physical 
science Blake Pritchard has shown that this passage is inadequate to account 
for the nervous lesions, and that two factors are operative. These are 
the passage of current, and the charging of the body with electricity. It 
is the latter factor which alone is capable of producing the lesions found in 
the nervous system. The following brief summary is taken from Pritchard's 
account (Lancet, 1934, 1. 1163). 

If a man make contact with a conductor at high potential, or if he be 
strudk by lightning, he will suddenly become highly charged with electricity. 
A current will pass through him only if he is in a position to lose this charge. 
If he is not insulated from earth the charge will pass rapidly through and 
over him, and will not accumulate upon him. This rapid passage will give 
rise to heating, electrolytic and mechanical effects, but these alone do not 
produce the lesions observed in fatal cases. 

If he be more or less effectively insulated from earth, his body surface 
will become highly charged, and electrostatic forces will develop from the 
mechanical repulsion which is exerted between similarly charged particles 
or bodies. A charged body will be repelled from all similarly charged bodies, 
and all the constituent elements of the body which carry the charge will be 
repelled from one another. Thus it is that when more than one object is 
struck by lightning, they are flung apart ; a mail is flung several yards from 
a tree under which he has been standing ; or two men simultaneously struck 
are flung away from each other ; a parcel held by an individual struck is 
hurled out of his grasp, and also his clothes, belt and boots are burst and 
torn off him in fragments, and he may be stripped naked. Within his body 
the same disruptive forces are at work, and produce lesions in proportion 
to the rigidity and cohesion of the tissues. The charge upon his body surface 
will make each particle of the surface reiiel each other particle, the whole 
surface will tend to expand aw^ay from the body, and this sudden expansile 
force will pass inwards as a wave of decompression. In this way wc may 
account for the characteristic disruptive lesions found in the brain. 

It is probable, then, that the electrostatic effects ])lay a determining part 
in the production of the nervous lesions, and that these in their turn are 
largely responsible for a fatal issue when this ensues. 

The actual passage of the current has heating and electrolytic effects, 
and Pritchard has tried to assess the importance of these. In legal electro- 
cution, where alternating currents are applied in the manner and of the 
strengths described earlier, it is possible to form a fairly precise estimate 
of the heating effects. The current probably passes chiefly in the body 
by the blood and cerebro-spinal fluid, as well, of course, as over the body 
fiurfftce, where it produces the characteristic burns. It is possible that 
ottHfents of the orders used may cause a rise of tem])erature in the tissues 
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they traverse of as much as 60 ° C. In lightning-stroke, the rise is prehably 
much less. The higher rise named is capable of severely damaging tie 
nervous system, but not of producing the lesions seen in fatal cases, The 
electrolytic effects are probably negligible. < 

Another effect of the passage of current- as opposed to the charging of 
the body surface—is the violent and generalised car^o- vascular and skeletal 
muscle spasm found so constantly in the victims of electrical discharges. 
This spasm may persist for some time, and in fatal cases until death has 
ensued. The heart and muscular coats of the arteries are strongly contracted, 
the victim is pale and pulseless, and in non-fatal cases may so remain for 
as long as an hour while artificial respiration is being employed. 

Symptoms. — Graphic accounts of the effects of lightning-stroke are given 
by H. A. Spence in his monograph, and are based upon an extensive experience 
in South Africa. When struck by lightning the individual may later have 
no recollection of the incident, but on the other hand may speak of receiving 
a tremendous blow on the head. Others have complained of intense visual 
or auditory sensations, of pain in the trunk and limbs, of giddiness, and so 
on. The subject is usually unconscious, pale and pulseless, and respiratory 
movements are suspended. Surface burns of varying severity and extent 
are seen, and examination of the scalp will reveal a localised swelling at or 
near the vertex, with no cutaneous abrasion. There may be powerful and 
generalised muscular spasm for a brief period and the limbs may be in flexion. 

As respiration becomes re-established — either spontaneously or after 
artificial respiration — the subject may become restless and resistive, crying 
with the pain of muscular spasm. Later, he becomes drowsy, has headache, 
and for one or more days may not be fully alert. 

This initial state of suspended animation and apparent death is common 
after lightning-stroke, but not so common, apparently, after accidental 
electrical injuries from contact with conductors. It may be necessary to 
carry out artificial respiration for as long as an hour before — in on-fatal 
cases — ^respiration becomes normally established. 

After accidental electrical injury the degree of shock varies from individual 
to individual. It has been suggested that in sleep the injury is less severe 
than in the waking victim, but it is probable that the two main factors 
discussed earlier play a more important part in determining the severity of 
injury than matters of sleep, individual susceptibility, fatigue and old age, 
all of which have been thought to have some influence in this direction. 

Recovery from the effects of electrical shock may, as we have seen, take 
several days, and in rare instances more or less permanent residual symptoms 
of a neurological kind may ensue. Thus, Spence records a case where memory 
remained defective, speech slow and gait unsteady, and one ear was per- 
manently deaf. An immediate effect which has been described is profound 
weakness with sensory loss of the lower limbs, which may be blue and cold. 
This condition passes off gradually in the course of some hours. A progres- 
sive condition clinically resembling amyotrophic lateral sclerosis has been 
described by Panse as a rare sequel of electrical injury, and this factor has 
been invoked in connection with disseminated sclerosis and Parkinsonism 
when these have developed in the subjects of electrical injury. Attribu- 
tions of this order should be received with caution. Of course, as after 
other injuries, traumatic neuroses may follow electrical shock. 
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Diagnosis. — Spence records instances in which the finding of a dead body 
has made it necessary to determine the cause of death. When this is due to 
lightning-stroke, the following signs are found. There is an effusion beneath 
the scalp without superficial abrasion, and streaks of “ brushburn ” will be 
found upon the body surface. The body will be more or less stripped of 
clothes. If a hat was worn, a hole will probably be found in it over the 
seat of the scalp lesion. Leather garments, boots and belts are burst. Of 
course, if the victim was hurled or flung down some other signs of injury 
caused in this way may be found. 

Treatment. — When, as is commonly the case after lightning-stroke, the 
victim is unconscious, white and pulseless, artificial respiration must be 
undertaken at once, and persevered with for at least an hour before abandon- 
ing the patient. Even when respiration is first resumed, it may fail again 
and artificial respiration must be kept up until normal breathing movements 
are fully established. When consciousness is regained, the patient may 
complain of severe headache and of painful muscular cramp. The latter 
should be treated by massage. The usual restorative measures employed 
in severe shock may also be used, but the essence of treatment in severely 
shocked and unconscious patients is the carrying out of artificial respiration. 

The superficial linear burns of lightning-stroke may smart if exposed to 
the air, and are best covered by ointment, but they usually heal without 
scarring. The deeper burns related to metallic objects carried by the victim, 
or to the points of entry and departure of the current in accidental injuries 
from contact with conductors, will sometimes require the ordinary treatment 
of burns according to their depth and extent. 

The very pre residual neurological symptoms and disabilities may have 
to be dealt with according to their character and severity. 

F. M. R . Walshk. 


HEAT-STROKE AND THE EFFECTS OF HEAT 

Under this heading are included those types of illness caused by exposure 
to a high atmospheric temperature. They are classified as— (1) heat 
exhaustion ; (2) heat hyperpyrexia (heat-stroke or sun-stroke) ; (3) the 
gastric type of illness ; and (4) the choleraic or gastro-intestinal type. 

i£tiology. — Exposure to high iempercUure . — Cases commonly occur 
amongst those exposed to the sun in the hot seasons of a tropical climate ; 
but the high temperature of the air in a dwelling, or the excessive heat 
to which stokers are exposed on board of ships, or, indeed, any prolonged 
exposure to a high atmospheric temperature, whatever its nature, may 
cause any of the types of heat-stroke. When the shade temperature 
reaches 110® F,, danger occurs, and with each degree rise above this limit 
an increasingly larger number of cases results. The effect of heat exposure 
is cumulative in action, and it is a succession of hot days which is followed 
by a large number of cases of heat-stroke. A comparison by Willcox of 
the case incidence curves with the temperature curves in the Mesopotamian 
campaign indicated a delay of a few days in the rise of the former. An 
individual exposed to heat for one or more days may not be taken ill until 
the evening or early morning, when the temperature has fallen consider- 
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iibly, the cumulative effect of the exposure gradually overcoming the body 
resistance. Since the temperature in the sun greatly exceeds that in the 
shade, exposure to the sun’s rays is a very important exciting cause. In 
the hot seasons of tropical countries this danger is well known, and exposure 
to the sun is avoided as far as possible. It has not been shown that any 
rays of the sun other than the heat rays have a special significance in the 
causation of heat-stroke. 

Climate , — Tropical climates in seasons when the shade temperature 
exceeds 110® are associated with the various forms of heat-stroke, and heat 
waves in any climate, if the temperature is sufficiently high, act as causes 
of illness. The absence of shade from the sun is an important factor, and 
heat-stroke is specially associated with hot climates of countries where 
flatness and absence of trees and vegetation are marked, as, for example, 
in Mesopotamia and the country round the Persian Gulf, and desert regions 
generally, as in the Sahara Desert in Africa. In countries where, during 
the hot season, there is little fall of the temperature at night, the danger 
from heat-stroke is increased. 

Humidity of the atmosphere is an important predisposing factor. If this 
is high, heat loss is retarded, and there is greater liabuity to heat-stroke. 

Stagnation of air , — Free currents of air promote the evaporation from 
the skin and protect by increasing heat loss. The great protective value 
of electric fans and punkahs in dwellings is due to this cause. It is im- 
portant to remember, however, that when the temperature is very high, 
currents of hot air may do more harm than good, and for this reason, in 
tropical countries, houses provided with fans should be kept closed during 
the heat of the day, in order that the hot air may be excluded as far as 
possible. The “ Kata ” thermometer, introduced by Professor Leonard 
Hill, F.R.S., records the rate of heat loss from evaporation of a wet bulb, 
and is a valuable guide in estimating the dangers from heat-stroke in different 
situations, such as the wards of hospitals. 

Dwellings , — Thick walls of non-conducting material, such as stone, 
brick, or dried mud are protective, and it is important that the roofs of 
dwellings should be thick, so as to keep out the heat from the sun’s 
rays. A tent, even of double canvas walls and roofs, affords only poor 
protection. 

Persons of any age are subject to heat-stroke if the exposure is sufficiently 
great. The case mortality is higher in those over 40. Race is a very 
important factor. The natives of tropical countries are rarely affected by 
heat-stroke, unless some complicating disease, such as malaria, is present. 
White races unaccustomed to tropical climates are specially susceptible 
to the effects of heat exposure. Exertion is an important predisposing cause. 
Heavy physical exertion in temperatures over 110® is very dangerous. 

Predisposing diseases , — Any disease causing pyrexia, such as malaria, 
sand-fly fever, enteric and paratyphoid fever, typhus fever and small-pox, 
predisposes to heat-stroke. 

Intercurrent diseases , — In a high percentage of cases the heat hyperpyrexia 
supervenes in the course of another disease, especially malaria. Cases of 
febrile disease may be suddenly complicated by hyperpyrexia if exposed to 
great heat, and special precautions are necessary to prevent this. 

Pathology.— The symptoms of heat-stroke in its various forms all point 
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to an auto-intoxication. The effect of high temperature on the brain and 
central nervous system is to diminish its functional activity, and likewise 
the excretory organs, such as the liver and kidney, are undoubtedly impaired 
in their excretory power. In addition, owing to the effect of heat on the 
muscles and tissues of the body generally, there must be an increased pro- 
duction of toxic substances, due to protein katabolic changes. These factors 
all tend to produce a marked auto-intoxication, which explains many of the 
symptoms of heat-stroke. Indican is usually present in the urine in con- 
siderable excess, and is evidence of an auto-intoxication. Acetone and 
diacetio acid are not found in appreciable excess in the majority of cases, 
though in a small percentage they are present in moderate degree. The auto- 
intoxication cannot, therefore, be regarded as an acidosis. It has been 
shown by Dr. W. Cramer that beta-tetra-hydro-naphthylamine will cause 
hyperpyrexia in animals, and it is likely that substances having a similar 
action are produced as the result of the heat on the tissues. Suppression 
of sweating has been shown by Dr. E. G. Hearne to be an important factor 
in the hyperpyrexia cases, the paralysis of the sweat secretion by the intense 
heat leading to a rapid rise of body temperature. In hot climates, the 
administration of atropine may be followed by hyperpyrexia from a similar 
cause. Suppression of sweating does not explain the causation of the gastric 
and choleraic tj^e of heat-stroke, nor of heat exhaustion. It has been stated 
that heat-stroke is due to a bacterial infection ; but there is no recent evidence 
to support this view. In the Mesopotamian campaign a large number of 
blood examinations were made during life in cases of heat-stroke, but all 
gave a negative result. 

Rigor mortis occurs early, and putrefactive changes set in wkliin a few 
hours of death. (Edema and general hyperaernia of the brain and lepto- 
meninges occur, and the nerve cells in the grey matter show marked degenera- 
tive changes. Petechias occur in the skin and mucous membranes in severe 
cases. The right side of the heart is dilated, and venous congestion is marked 
in all the organs. Signs of intercurrent diseases, such as malaria and typhoid, 
may be present. 

Prophylactic Treatment. — Adequate protective covering for the head 
by thick pith topees or good cork helmets is essential. Spinal pads for 
])rotection of the spinal cord are valuable. The clothing should be light and 
loose and not too thin. Hand-fans and umbrellas are of value. A large 
amount of water should be drunk by those exposed to great heat, as so 
much moisture is lost by the skin in regulating the body temperature. 
Sait (sodium chloride) should be taken freely with food, to compensate for the 
loss of sodium chloride by excessive sweat excretion. Alcohol should be 
avoided during the heat of the day. Constipation should be guarded against, 
as it predisposes to the effects of heat. 

1. Hkat Exhaustion 

The onset is sudden, with weakness, giddiness, faintness and inability to 
walk. A mild pyrexia of 102"" or 103° F. occurs, lasting 2 or 3 days. The 
pulse is rapid and weak, and some cardiac dilatation is usually evident. 
If early treatment is adopted, the symptoms quickly improve ; otherwise, 
there is a great risk of the supervention of hyperpyrexia. 
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Curative Treatment. — This consists in removal from heat, rest in bed 
and the administration of aperients. 


2. Heat Hyperpyrexia 

The onset may be sudden, with rapid rise of temperature, coma and 
convulsions. In other cases, the onset is preceded by malaise, headache, 
restlessness and sometimes nausea or vomiting. Frequency of micturition 
and urethral pain may occur. The temperature is somewhat raised — to 
100° or 102° F. or so — and the skin hot and dry. These premonitory symp- 
toms may last for a few hours, sometimes as long as 48, when the temperature 
rises to 110° F. or more, and mental excitement and delirium supervene. 
Coma and stertorous breathing now occur, and the face is flushed and 
cyanosed, the conjunctivaB being congested. The pupils are commonly 
dilated in the early stages and contracted in the comatose condition. Paro- 
titis may occur, and petechiae of the skin may be present in severe cases. 

Albumin is frequently present in the urine in small amount in acute 
cases. An excess of indican is usual, and in some cases acetone and diacetic 
acid occur. Fibrillary twitchiugs of muscles and convulsions usually result, 
and the breathing is frequently Cheyne-Stokes in character. Incontinence 
of urine and feeces occurs with the coma, and death rapidly results, unless the 
temperature is reduced. Marked cardiac dilatation, often associated with a 
systolic murmur, is present. Bronchitis and pulmonary congestion sometimes 
occur, and pulmonary oedema is a terminal event. In the acute stage the 
knee-jerk is almost always absent, and does not return until the symptoms 
have cleared up. 

Defective articulation (anarthria) occasionally occurs as an after-symp- 
tom, and sometimes nystagmus, or squint, with diplopia has been observed. 
Multiple neuritis, with weakness and wasting of the extensor muscles of the 
legs, is a rare late complication. After the subsidence of the hyperpyrexia, 
a pyrexia up to 102" or 103° F. may persist for several days, and is due to the 
auto-intoxication j)reseiit, no organism being found in the blood in the 
uncomplicated cases. For some weeks after the subsidence of the tempera- 
ture there is great liability to a recurrence of heat hyperpyrexia, and the 
utmost care must be taken to avoid exposure to heat. 

Sequelae. — Cardiac dilatation may last for some days or weeks after an 
attack. There is a great susceptibility to heat for a long period after an 
attack, and headache may follow slight exposure, so that residence in a cool 
climate is advisable for some years afterwards. An abnormal mental con- 
dition, amounting in some cases to insanity, may result. Persistent nervous 
symptoms, the result of actual organic changes in the brain or cerebellum, 
may remain. The presence of the knee-jerks is a valuable prognostic sign ; 
if they remain absent there is danger of a recurrence. 

Curative Treatment. — The patient should be placed in cool surroundings 
and hydro-therapeutic measures immediately adopted. Spraying with ioe- 
oooled water, the patient lying on a bed with a rush mattress, so <£at there is 
free circulation of air round the body, is the most convenient method. Ice 
should be applied to the back of the neck and head. Rectal injections of 
iced-cold water, to which about 1 per cent, of sodium chloride is added, are 
of value. Should the hyperpyrexia not quickly subside, or should it not 
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be readily controlled, an intramuscular or intravenous injection of a solution 
of quinine bihydrochloride, grs. 10 should be given. Blo(^ film examinations 
should always be made immediately when hyperpyrexia occurs, and if 
these show a malarial infection the quinine treatment should be continued, 
daily injections being given for 3 or 4 days, and afterwards an oral course. 
Convulsions are best treated by a venesection of 10 to 20 ounces, and rectal 
injection of ice-cold water containing 120 grains of sodium chloride (common 
table salt) to the pint. In cases with convulsions it is not advisable to give 
intravenous saline after venesection, for the intravenous injection may 
cause recurrence of the convulsions. In some cases morphine hypodermically 
or inhalations of chloroform may be required. Cardiac failure should be 
treated by digitalin, strychnine, camphor in oil, nikethamide (coramine), 
adrenaline or pituitary extract hypodermically. Failure of respiration 
should be treated by artificial respiration, and oxygen bubbled through 
alcohol may be administered. Lumbar puncture is of value in the comatose 
condition, in order to relieve the excessive pressure in the cerebro -spinal fluid. 

When the patient is able to swallow, as large quantities as arc safely 
possible of physiological saline should be given. This may also be given 
by nasal tube. 

Loss of sodium chloride is a marked feature of cases of illness due to 
the effects of heat. This should be administered in quantities of 12 to 20 
grammes per day for several days. 

3. The Gastric Tvpe 

In this insidious type of illness for several days the patient will suffer 
from restlessness and mental irritability, nausea and occasional vomiting. 
The face is flushed and the mouth temperature normal ; but the rectal 
temperature may show a rise of a degree or two. The liver shows some 
enlargement, and the knee-jerks are lost. In many of these cases after 4 to 
10 days’ illness a sudden hyperpyrexia occurs, which is often fatal. 

Curative Treatment. — This consists in keeping the patient at complete 
rest in bed and as cool as possible, free purgation, a lacto- vegetarian diet, 
and rectal injections of ice-cold water containing bicarbonate of soda, 60 
grains and sodium chloride 120 grains to the pint, and the administration 
of 30 grains of sodium bicarbonate every 3 hours ; by these means hyper- 
pyrexia is avoided. Liquids should be taken freely by mouth, and sodium 
chloride in doses of 12 to 20 grammes daily should be given by mouth to 
replace the loss by sweating. 

4. Gastro-Intestinae or Choleraic Type 

In this form of illness the onset is sudden, and marked collapse is present. 
The temperature is raised to 100° or 102° F., and vomiting and diarrhoea 
occur. The face is pale, the skin clammy and the eyes suuken. The knee- 
jerks are lost. The stools are watery, and free from cholera organisms. 
Death usually occurs after a 3 or 4 days’ illness. 

Prognosis* — This is very grave. 

Curative Treatment. — This consists in protection from heat, and the 
administration of normal saline subcutaneously or intravenously. The intra- 
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venous hypertonic salhie treatment as advocated by Rogers, and described 
in detail under the article on Cholera (see page 121) ^ould be ^iven as 
soon as possible for the treatment of the collapse and loss of fluid. The 
administration of suitable cardiac stimulants hypodermically is advisable. 

Heat Cramps. — Attacks of heat cramps occasionally occur in persons 
who perform musciular exercises while exposed to high temperatures. The 
condition occurs in stokers on board ship, and in furnace workers. The 
muscular spasms occur in the calves, arms and sometimes the abdominal 
muscles, and are severe and very painful. They may last from 12 to 36 
hours, and are followed by soreness and weakness. Deficiency of sodium 
chloride in the blood is the chief cause of the symptom. Doses of 10 to 
20 grammes daily should be given well diluted with water or other beverage 
or food. Tablets of one gramme sodium chloride may be swallowed in 
doses up to 20 per day. 

W. H. WlLLCOX. 


INJURIES FROM X-RAYS 

iEtiology. — Within 3 months of the announcement by Rontgen of his 
discovery of X-rays in November, 1895, it became known that conjunctivitis 
could occur after some hours of exposure to irradiation. A year later 
erythema, swelling, and necrosis of the skin, alopecia, and chronic radio- 
dermatitis were reported. In 1897 attention was directed to the acute con- 
stitutional symptoms. In 1902 a case of cancer was recorded following 
chronic ulceration caused by X-rays. The first death recognised as due to 
the action of X-rays occurred in 1914. In 1922 it was estimated that 100 
radiologists had died from malignant disease due to their occupation. Deaths 
occurred among radiologists exposed to X-rays before the importance of 
adequate protection was realised, and unfortunately still occur. 

So far nearly all the victims have been research workers, radiologists, 
laboratory assistants, technicians and nurses. Cases of industrial origin 
did not occur until later, because the use of X-rays in industry began later. 
Industrial workers, unlike professional workers, are often quite ignorant 
of the possible dangers of the apparatus used, so that industry is now, in 
respect to the use of radio-active substances, about where medical practice 
was in 1914. There is, however, no reason why the lamentable history of 
the pioneers in the medical field should be repeated. The human experi- 
ments have been made, the tragic results of carelessness demonstrated, and 
the measures necessary for adequate protection are known and availalile 
to anyone who cares to learn them. 

X-rays may be used in industry for the detection of defects, cracks and 
blow-holes in castings, of defects in alloys from faulty mixture, of erosion 
in cables or gas cylinders, and of defects in reinforced concrete or in weldings. 
X-rays are also used to sort fresh eggs from stale, to reveal mineral adulter- 
ants in vegetable foods, and weevils in grain. For the examination of metals 
and all thick specimens very penetrating rays must be used. 

Symptoms. — Injuries which follow a short single exposure, or perhaps 
several exposures, may vary enormously in intensity. In mild cases there 
is simply a transient reddening, lasting a few days and followed by scaling 
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and loss of hair. If the burn is deeper, blisters appear wliich may be ^ous 
or pomlent, and the condition resembles that following a scald but is less 
acute and slower to heal. Sometimes the process, instead of disappearing^ 
in a few weeks, penetrates to the deeper layers of the skin and to the sub- 
cutaneous tissues, with the formation of a leathery alouji;h, surrounded by 
a brawny indurated swelling with ill-defined limits. The, process is exceed- 
ingly slow and obstinate, and has a tendency to progress and to resist treat- 
ment in a remarkable way. It is at times very painful. 

In chronic X-ray dermatitis the changes in the hands begin round the 
base of the nails as a peculiar erythema and gradually increase. Transverse 
and longitudinal ridges appear on the nails, which become brittle, assume 
a characteristii; dirty brown appearance, tend to separate from the matrix, 
and eventually thicken and form shapeless masses. The skin becomes 
nnifoTinly red and atrophied ; small warts appear, increase in size; and number 
and, when situated over the knuckles, crack and cause much pain. Later 
the dry thickened skin shows telangiectases, absence of hair, parouyehia 
and ulcers which are slow to heal and prone to break down. The hair follicles 
and the sebaceous and sweat glands completely disappear in cases of Ipng 
standing. The freedom of the palms of the hands may be due to the naturally 
thicker skin there, but the greater liability to exposure of the backs of the 
hands and fingers is probably the more important factor. The lesions are 
as a rule slowly progressive. Post-irradiation telangiectases, which have 
been regarded as /compensatory for obliteration of the vessels in the cerium, 
usually appear within 2 years, and sometimes in the absence of an initial 
erythema ; in some instances the interval between irradiation and tlui 
appearance of telangiectases is prolonged, even to 15 years. If exposure 
is continued the lesions may progress to involve the tendon sheaths and 
joints. There may be intense pain, of which the severity is out of 
proportion to the size of the lesions ; it is caused by the exposure of 
nerve-endings. 

Squamous-celled carcinoma is almost always the form of malignant 
disease which has followed excessive X-ray exposure and long-continued 
X-ray dermatitis in man. Although most often seen in radiologists and 
manufacturers of X-ray apparatus, X-ray carcinoma may also occur in 
patients who have undergone treatment by X-irradiation. The interval 
lietween the onset of chronic X-ray dermatitis and the appearance of malignant 
disease varies from 3 to 27 years. The average of 35 cases was 7 years. 
The age incidence from 35 to 50 is comparatively early, that of ordinary 
carcinoma of the skin being between 55 and 58. The most frequent site of 
the growth, which is not uncommonly multiple, is on the backs of the hands 
and fingers, and the hand more exposed appears to be the one more severely 
affected, the left in radiologists and the right in those engaged in the manu- 
facture of apparatus. Among radiologists oaroinoma usually develops in 
an ulcer, less often in keratotic areas. The predominating symptom is pain, 
which may be constant and very severe, and has been ascribed to invasion 
of the terminations of nerves by the growth and to neuritis. Occasionally 
basal-celled carcinoma results from X-irradiation. In one (;ase a basal- 
oelled carcinoma of the scalp appeared 18 years after epilation for ringworm. 
A case has also been recorded of multiple basal-cselled carcinomas on the 
trunk of a radiographer. 
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Constitutional symptoms only became prominent after the introduction 
of deep X-ray therapy, in which massive doses of deep penetrating rajrs 
were given. Severe constitutional symptoms may occur. They are nausea, 
uncontrollable vomiting, sometimes with hajinatemesis, diarrhoea, with the 
passage of blood, abdominal pain and distension, fever up to 104” F., rest- 
lessness, profound prostration, progressive cardiac failure, small rapid pulse 
and dyspnoea. When death has occurred it has usually taken place about 
the fourth day from the onset. Both animal experiments and necropsies 
of human victims show that the application of X-rays to the abdomen may 
result in necrosis of the intestinal mucosa. As long ago as 1905 unsuspected 
sierility was found in 18 persons who had for various periods been exposed 
to X-rays. The acute degenerative changes in the testes are followed by 
fibrous atrophy. Anaemia occurs in X-ray workers. After small doses of 
X-rays, the lymphocytes are first increased in number, then diminished. 
The red cells may also be increased at first, but anaemia sets in later and 
may become extreme. In patients who recover, the anaemia is slower to 
disappear than is the leucopenia. True aplastic anaemia does not occur. 

Diagnosis. — The possibility of exposure to radium should always be 
excluded before attributing what appears to be aplastic anaemia in an X-ray 
worker to X-irradiation. 

Treatment.— Prophylactic. — Within the first few months after their 
discovery it was found that X-rays were stopped more effectively by lead 
than by any other common metal. Hence lead for protection came into use 
very early. To-day lead, lead glass, lead rubber and lead bakelite are 
extensively used. Transparent lead glass windows in tube containers were 
first employed about 1900. At that time the need for protecting both 
operator and patient during radiographic exposure was very great, because 
low voltages were used, with consequent long exposure to a very soft and 
easily absorbed radiation. For example, to radiograph the spine required 
exposures up to 1 hour. That the radiologist was not more frequently 
affcctexl by the scattered radiation of such exposures was due to the fact 
that during them he might retire to another room to see other patients. 
About 1903 there appeared a multitude of protective devices to be worn 
by the radiologist, including apron, jacket, gloves and goggles. This type 
of protection gradually reached its peak about 1914, when necessity threw 
caution to the winds, and the more elaborate devices gave place to means of 
protection which were built into the apparatus. 

To-day there is international agreement as to the most effective methods 
of prevention. In Great Britain such methods have been widely adopted, 
and although they have no strictly legal recognition, powers of inspection 
and approval have been placed in the hands of the National Physical 
Laboratory. It is important that the industrial physician should plan 
measures for the protection of employees against the dangers of X-irradiation, 
for in large manufacturing establishments there are X-ray departments for 
diagnosis as extensive and as much used as the average hospital department. 
Here the problem may include protection of workers in neighbouring rooms, 
for unless walls and floors are very thick or are rendered impermeable by 
the use of lead, X-rays may pass through them and cause injury. 

Symptomatic. — X-ray carcinoma should be treated either by diathermic 
coagulation under local anaesthesia, or by radium. Slight degrees of anaemia 
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recover on removal from exposure. In more severe degrees iron must be 
used, and when this fails blood transfusion is necessary. 

INJURIES FROM RADIO-ACTIVE SUBSTANCES 

Etiology. — The gamma rays of radium appear to have a greater tendency 
than X-rays to cause aplastic ansBmia ; this impression is supported by the 
experimental evidence that the penetrative gamma rays of radium reach 
the bone marrow more readily than do X-rays. Three fatal cases of aplastic 
anaemia were reported in the London Radium Institute in 1920, one in a 
nurse and two in laboratory assistants. In 1925 the death of a chemical 
engineer working with radium and thorium-X was recorded. 

The chief use of radium salts in industry has been in the manufacture of 
luminous paint for the figures of clocks and watches, and certain important 
parts of the machinery of aeroplanes. At two factories, one in New Jersey 
and the other in Connecticut, 38 deaths occurred among factory girls, 
chemists and physicists. The paint used contained insoluble radium sul- 
phate, mesothorium and radiothorium. The girls affected introduced the 
paint into their mouths through the habit of pointing the brush between 
their lips and swallowed it for periods of from 1 to 4 or more years. 
The insoluble radio-active materials became deposited in the body to such 
an extent that even during life radio-active emanations could be detected 
in the expired air. 

After death bone was found to be the tissue in which the materials 
had mainly accumulated. The anaemia resulted from the continuous bom- 
bardment of the haematogenous marrow by alpha particles, and it was 
found that these changes were quite different from those due to external 
irradiation with beta and gamma rays only. Radio-activity in the bones 
and teeth was demonstrated by autophotography. The bones when placed 
directly on photographic plates produced impressions in as short a period 
as 3 days. The total amount of radio-active material necessary to produce 
fatal results is extremely small. It is sufficient for 0-01 mg. to be distributed 
over the whole skeleton to produce a terrible death years after it has been 
ingested. Radium is thus the most deadly poison known j tetanus toxin 
previously held the record with a lethal dose of 0-22 mg. 

Symptoms.— Dermatitis due to radium, isolated by the Curies in 1898 
was reported in October 1900. Insufficiently protected tubes of radium 
salts kept in the waistcoat pocket for 6 hours produced reddening of the 
skin and within 10 days or so ulceration. Dermatitis has been reported in 
a number of persmis engaged in rnaking radium preparations, and less often 
in medical men. The ill-effects of ingestion of radio-active substances include 
severe anaemia sometimes aplastic, necrosis of the jaw, spontaneous fractures 
and sarcoma of bone. The changes m the blood have been referred to as 
owffiwio radwtomm. The red cell count may drop below oue million and 
the hsemoglobm below 20 per cent. Leucopenia, granulopenia and thrombo- 
pema all ^cur. Purpura is followed by more serious" bleeding, such as 
menorrhagia, haemoptysis, hsematuria and retinal haemorrhages. Necrosis 
of the ]aw occurs. It is similar to that produced by phosphorus, and is 
attributed to infection supervening upon changes in the bone. In certain 
cases necrosis of the jaw does not occur, but after a number of years generalised 
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changes in the bones develop with deformity and sometimes spontaneous 
fraetuie, a condition known as radiation osteitis. Bone sarcoma occurs 
in 25 per cent, of the cases of occupational mesothorium and radium 
poisoning. 

Treatment. — Though medical practice is now almost safe so far as 
X>irradiation is concerned, matters are very different in the case of radium. 
There is no doubt that many people are affected by handling radium, chiefly 
by the gamma rays. Their penetrative powers are so great that it is not 
practicable to secure complete protection. In the case of persons who carry 
radium about the weight of lead they can bear to carry only partly protects 
them. Surgeons handling radium are also ill-protected. In the case of a 
man using 120 mg. of radium in the treatment of carcinoma of the cervix 
uteri, protection is very difficult as each time he has to handle the substance 
closely and carefully. It is obvious that ingestion or inhalation of radio- 
active materials in industry is highly dangerous, and that all occupations 
involving the handling of such substances should be strictly controlled and 
supervised. In the watch industry, outside New Jersey and Connecticut, 
the practice of pointing the brush with the lips is unknown, and no ill effects 
have been observed in other countries. 

Donald Hunter. 


ALCOHOLISM 

Alcoholism is dealt with in this section mainly from the point of view 
of the physical effects. The subject may be conveniently divided into (1) 
acute alcoholism ; (2) alcoholic coma ; (3) dipsomania ; and (4) chronic 
alcoholism. The section of Psychological Medicine (pp. 1836-1840) should 
also be consulted. 


1. Acute Alcoholism 

Synonyms. — Acute Alcoholic Poisoning ; Drunkenness. 

Definition. — A person is said to suffer from acute alcoholism when as 
a result of alcohol he is unable to do with safety to himself or others that 
which he attempts. 

Etiology. — The effect of alcohol varies in different individuals, and 
depends not only on the amount taken but also on the physical state and 
mental stability of the patient. 

Pathology. — Repeated sublet hal doses cause no pathological changes 
in experimental animals. However, alcohol enhances the effects of other 
poisons and accelerates such degenerative processes as atheroma. Clinical 
observations on healthy human adults support these findings. It is a matter 
of common experience that post-alcoholic intestinal symptoms, malaise 
and headache, are more apt to occur when some other poison is taken at 
the same time. Examples are tobacco and the harsh acids of badly prepared 
wines. In alcoholic intoxication, the blood and urine alcohol reach a level 
between 0*1 and 0-3 per cent. The basal metabolism is raised, and there 
is great water loss from over- breathing, sweating, diuresis and sometimes 
vomiting. Alcohol depresses nervous activity. Reaction time is prolonged 
and perception dulled. The special senses become less acute, weakness of 
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acoommodation and of ocular srnergia occur with blurred vision and diplopia. 
The normal social inhibitions become dulled so that the animal tendencies 
escape repression, with consequent non-social or even anti-social behaviour. 
Indeed this lessening of inhibition is the end aimed at in taking alcohol, 
and allows a certain freedom and exhilaration in over-repressed persons. 
This escape from inhibition should not be regarded as an increase in general 
efficiency. In unstable persons, pathological mental tendencies may become 
uncovered, with resulting epileptic attacks either in the form of fits, or as 
“ epileptic equivalents ” such as mania a potu or automatism (see p. 1837). 
Symptoms. — The clinical picture of drunkenness is well known. After 

S ing the patient wakens with headache and the usual symptoms of a 
gastro-intestinal upset. As has been inferred before, there is little after- 
effect in the healthy person who drinks sensibly. People who have drunk 
unwisely or have talcen too much tobacco will feel ill all the next day. They 
show the clinical picture of a mild melancholia with gloomy thoughts, poor 
volition and excessive irritability. Strong sensory stimuli are poorly 
tolerated. Mental concentration is poor, and there is marked lessening of 
general efficiency. 

Diagnosis. — It is often impossible for an exact diagnosis to be made 
until the patient has been kept under observation, and this precaution 
should be taken where there is any doubt. No exact percentage of alcohol 
in the blood and urine can be fixed as the precise limit between sobriety 
and drunkenness for medico-legal purposes. 

Prognosis. — Recovery usually takes place within 24 hours and can be 
hastened by appropriate treatment. 

Treatment. — If the drunken person is seen before going to sleep, he 
should be given an emetic of warm sodium bicarbonate solution (60 grains 
to a pint) and subsequently encouraged to take a drink of water. The aim 
of this treatment is to remove any of the poison that remains in the stomach, 
to soothe the mucosa and to combat the dehydration. If the patient needs 
treatment and refuses it, apomorphine gr. or gr. hypodermically will 
induce vomiting within a few seconds and leave the patient amenable to 
subsequent treatment. He should then be put in a warm bed and allowed 
to sleep as long as possible. On waking a Seidlitz powder should be given 
and the patient encouraged to take plenty of fluid. This is usually accept- 
able in the form of tea. If tolerated, dextrose in some form should be given. 
When anorexia is marked, food should not be forced. If a great deal of 
alcohol has been taken, two grains of calomel can be given half an hour 
before the Seidlitz powder. If the patient has to get on with his work, 
10 grains of calcium aspirin will improve his general feelings and combat 
the headache. Large doses of ordinary aspirin often irritate the stomach 
and should be avoided, as most of the symptoms of the next day are due 
to the gastro-intestinal upset. To give bitter alcoholic drinks as part of 
treatment is contrary to all medical principles and has no real therapeutic 
effect. 


2. Alcoholic Coma 

Synonyms. -Acute Alcoholic Poisoning ; Wet Brain. 

Etiology. — Individual susceptibility varies so much and case histories 
are so falsified by prejudice and folklore that there are no reliable figures 
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of what constitutes a dangerous dose. Alcohol is much more dangerous in 
states of debility, whether such debility be the result of disease, exhaustion 
or hunger. Naturally beverages of high alcoholic content are more poisonous 
than those of low. 

Pathology. — At post-mortem alcohol is present in all the body fluids. 
There is mucous catarrh of the stomach and evidence of right heart failure. 
The nervous system shows a moderate excess of cerebrospinal fluid and the 
superficial parts of the cortex are oedematous. 

Symptoms. — These come on quickly. The euphoric exhilarated period 
is short, the patient becomes sleepy and soon passes into coma with atertor. 
Vomiting or even convulsions may occur during the early drowsy period, 
but neither of these symptoms is constant. In the coma, the patient lies 
in any position in which he is put, and is commonly found lying on his back. 
He is pale, collapsed and sweats profusely. In the early and middle stages 
he can be roused sufficiently to make a few disjointed remarks, and this has 
some diagnostic value. In these stages the pupils are dilated, the pulse full, 
the temperature subnormal, and the respirations deep. In the later stage 
the coma becomes dangerously deep, the pupils contract, the pulse weakens 
and the respirations are shallow. At all stages the limbs are flaccid, with 
diminished reflexes. In the early stages the plantar reflex is flexor, while 
in the later stages it cannot be elicited. Examination of the blood and 
urine show an alcohol content of 0*3 to 0-6 per cent. 

Diagnosis. — It is of paramount importance to exclude cerebral trauma 
before making a final diagnosis of alcoholic coma. Sometimes the history 
of trauma is deliberately withheld by the person who has called the doctor. 
When there is a history of unconsciousness followed by a lucid interval 
and subsequent coma, this is good presumptive evidence of niptured middle 
meningeal artery. The absence of such a history does not exclude this 
acicident, as often the patient has taken alcohol, which implements the 
original concussion and does not allow the intermediate return of conscious- 
ness. Alcohol can precipitate other comas, notably diabetic coma, uraemic 
coma and epileptic coma. The urine must be examined in all cases, and 
when there is any doubt a lumbar puncture should be done. A careful 
general examination will reveal evidence of such conditions as renal 
disease or arterial degeneration, and may show scars on the tongue 
or elsewhere suggestive of epilepsy. Cerebral haBmorrhage or throm- 
bosis must not be forgotten. Reference should be made to p. 1604 and 
elsewhere. 

Prognosis. — With adequate treatment that is not too long delayed, 
this is good provided that the patient is otherwise healthy. The prognosis 
is unfavourable in those with cardiovascular disease, or when the acute 
attack occurs in the course of chronic alcoholism. Miosis is an unfavourable 
sign. 

Treatment. — Treatment is necessary to combat shock and dehydration. 
Warm the patient, raise the limbs, and give fluids. The stomach should be 
washed out with one quart of a warm aqueous solution of sodium bicarbonate 
(60 grains to a pint), and a rectal drip of warm water should be started 
immediately. If there be evidence of heart failure with gross venous con- 
gestion, venesection should be done provided that the measures to combat 
shock and dehydration have been applied. 
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3. Dipsomania 

Definition. — An intermittent compulsion to get drunk. 

Pathology. — This is a compulsion neurosis. ... . , 

Symptoms. — The periodicity varies in different individuals and m the 
same individual under differing stresses. Commonly it is about once a month. 
An irresistible desire to take large quantities of alcohol seizes the patient. 
Usually he begins drinking after work one day, takes a large amount, comes 
home with a bottle of spirits, and after drinking this becomes stuporose 
and has to be put to bed. The bouts tend to become more frequent. Usually 
no alcohol is taken between the attacks. 

Prognosis. — A good deal of amelioration can be expected in expert 
hands ; otherwise the outlook is not good. 

Treatment. — The patient must be referred to a competent psychiatrist. 

4. Chronic Alcoholism 

Definition. — A patient is said to be a chronic alcoholic when he cannot 
car^ on his ordinary life without alcohol. 

Pathology. — This is primarily a mental disorder. The psycho-pathology is 
d ealt with in the section on Psychological Medicine (pp. 1 836-1 840) . Physically 
alcohol enhances degenerative tendencies, such as atheroma, and implements 
the toxicity of poisons ; these effects are well seen in experimental animals. 
Gastro-intestinal catarrh occurs and results in deficient absorption of essential 
food elements. This is made worse because the patient prefers drinking 
to eating. In advanced cases achlorhydria is found. Bronchial catarrh 
and conjunctivitis are common, probably as a result of vitamin- A deficiency. 
Deficiency of vitamin B results in parenchymatous degeneration of nerves, 
and wasting of brain cells ' with chromatolysis. Ultimately the brain may 
be so wasted that the post-mortem appearance simulates that of G.P.I. 
Pachymeningitis hsemorrhagica is sometimes observed. The well-known 
susceptibility to pulmonary tuberculosis may be related to dietary deficiency. 
In the cardiovascular system atheroma and related degenerations are acceler- 
ated. However, it is a commonplace of pathology how little cardiovascular 
change there may be in an alcoholic subject. Gout is made much worse 
by alcohol, and osteoarthritis is common in alcoholics. The majority of 
persons with cirrhosis of the liver are heavy drinkers. No doubt some factor 
m addition to the alcohol is necessary to produce this condition, for it may 
be absent even in the worst chronic alcoholic. Alcohol is dangerous in 
diabetes, for it interferes with treatment and increases the tendency to 
complications. 

Symptoms. — Typically the chronic alcoholic is a plethoric person with a 
plum-coloured complexion. The colour is most marked on the cheeks and 
nose. Its blue component is due to dilated small veins. After exposure to 
cold, the colour may darken to a deep mauve. The lips tremble, and there 
is a fairly coarse tremor of the hands. This tremor may affect the hand- 
writing. The patient is fidgety, often wiping his mouth with his hand, 
fiddling with his tie, pulling at his ear or playing with his watch chain. He 
is restless in his chair, and often has tics involving the whole trunk or the 
head. He is often swift but superficial with his replies, and though his maimer 
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is calculated to be disarming be is inclined to be irascible. He readily responds 
to the mood of the examiner. His eyes have an appearance that is variously 
described as glassy or watery. The oonjunctivse are red. His appetite is 
poor, and he has a preference for spicy and pungent foods. He rarely takes 
any breakfa^, and does not feel himself until he has had a drink. On rising 
he clears his throat of much viscid mucus, which he usually refers to as 
“ my catarrh.’* Often the hawking induces an attack of vomiting. Cases 
with much gastric catarrh vomit either on rising or at a fixed time afterwards. 
He is usually proud of the freedom of his bowels, but when careful inquiry 
is made it is found that he has diarrhoea. Night-rising once or twice is 
common. The majority of cases have attacks of parsesthesia in the limbs 
from time to time, and on examination the reflexes are found sluggish and 
the calves tender. In the presence of arterial degeneration a cerebral vascular 
accident may occur at any time, but more frequently the final illness is 
uraemia. 

Neurological Gom/plicatioiis. — Some degree of peripheral neuritis is 
common (see p. 1780). Korsakoff's 'psychosis may be present (see p. 1838). 
Sometimes in alcoholic neuritis the pupil is very sluggish to light. 
In such cases, if the neurological signs overshadow the mental, the 
condition is often referred to as alcoholic pseudo^tahes ; if, on the other 
hand, the mental signs predominate over the physical, it may be called 
alcoholic pseudo-paresis. These terms are self-explanatory. Acute hallu- 
cinosis or the more serious delirium tremens are acute psychoses and are dealt 
with in the section of Psychological Medicine (see pp. 1^7, 1838). 

Prognosis. — (o) General. — As regards cure this is often bad. In many 
cases, however, suitable management leads to a good all round improvement. 
Intercurrent diseases, especially those of the respiratory system, are poorly 
tolerated. Pneumonia and tuberculosis have a much worse prognosis in 
these patients than in normal people. Ansssthetics are taken badly, and 
there is more likelihood of post-anaesthetic complications. 

(6) Neurological. — This has been greatly altered for the better since 
the true nature of these complications has been understood, namely, that 
they are due to deficiency of vitamin Bj. Provided that no permanent 
damage has been done, cure can now be obtained of both the neuritis and 
t.he Korsakoff syndrome. 

Treatment. — (a) Op the Chronic Alcoholism. — This is difficult, and 
usually disappointing in the hands of the general physician. The under- 
lying causes are mental and these need the attention of experts. Should it 
be necessary to treat the patient in his own home without a psychiatrist 
the friends should be spoken to earnestly, and everyone in contact with the 
patient must be above suspicion because absolute withdrawal of alcohol is 
essential. Since the patient has been used to this nerve depressor, he may 
experience severe withdrawal symptoms and some simple sedative such as 
paraldehyde (min. 120) should be available. Where paraldehyde is not 
tolerated, soluble barbitone (medinal) (grS. viiss) is suitable. The patient’s 
appetite will be poor, and may be encouraged by a simple stomachic before 
meals. After meals he should be given a sedative alkaline mixture, such as 
bism. carb. gr. 15, sodii bicarb, grs. 15, tr. bellad. min. 10, tr. card. co. min. 120, 
aq. menth. pip, ad min. 240. He should be handled sympathetically, and 
any outstanding domestic difficulties and worries resolved. Graduated doses 
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of strjohnine are employed in many cases. Such treatment acts by suggeS’ 
tion. Better results will be obtained in these patients if at the berinniiig 
they are put to bed for a few weeks, and if the gastro-intestinal illness is 
treated intelligently. For psychological effect, the patient may be put on a 
rigid diet with all the quantities carefully prescribed and supervised. The 
form of the diet will depend on the circumstances, but it should be bland, 
well balanced, and rich in vitamins. 

(6) Neurological. — Rest the affected parts, including the mind, and 
give large doses of vitamin (aneurine hydrochloride, thiamine hydrochloride). 
For the first two weeks, fiOOO pigeon units (gr. 1/33 ; 1*8 mg.) should be given 
intramuscularly every alternate day, and thereafter, twice weekly. In 
addition, yeast extract (one drachm) should be given by uioutli twice daily. 
After recovery the patient should continue to take vitamin Bj indefinitely. 

W. H. WlLL(X)X. 

JloNALl) HitjsjTKK. 


LEAD POIBONINC 

1. Acute Lead Poisoning 

This is rare. It usually results from swallowing a large dose of a soluble 
lead compound, such as lead acetate, which is also known as sugar of lead, 
from its sweetish taste. It has occasionally occurred when white lead has 
been mistaken for chalk and when lead chromate has bee»i used to colour 
cakes or confectionery. 

Pathology. — There are the usual signs of acute gastro-enteritis, and the 
stomach may be covered with a whitish grey deposit. The wall of the 
stomach and duodenum is sometimes thickened and softened, and erosions 
may occur from the local action of the lead compound. 

Symptoms. — An astringent metallic taste is at once experienced, followed 
by a feeling of constriction in the oesophagus. A burning sensation and pain 
are felt in the epigastrium, and vomiting occurs. The vomit contains opaque 
whitish material, due to the precipitated albuminate of lead and lead chloride, 
formed by the action of the lead salt on the gastric contents. Blood may also 
be present. Severe colicky pains occur in the abdomen, with rigidity of the 
abdominal muscles. Pressure on the abdomen gives relief, and the patient 
may bend forwards for this purpose, or lie on his abdomen. The tongue is 
coated, and the bowels are usually constipated ; but occasionally diarrhoea 
occurs. The stools are dark coloured, owing to the formation of lead sulphide. 
Prostration and collapse occur, if the abdominal symptoms are severe. 
There may be numbness or paraDsthesia of the limbs, cramps in the legs, 
and partial suppression of urine. A blue line on the gums does not^ 
usually occur during the acute symptoms following a single dose of the 
poison. 

The subacute farm of poisoning follows the taking of repeated doses of a 
soluble lead compound. It may occur from repeated medicinal doses of 
lead acetate given to control diarrhesa. The symptoms of abdominal colic 
(lead colic) are pronounced, and the bowels are very constipated. The other 
symptoms of acute lead poisoning occur, but are less intense, in character. 
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A blue line usually appears round the margin of the gums, owing to the 
formation of lead sulphide by the aetion of the decomposing food material 
around the teeth on the lead compounds in the gum tissue. If the teeth 
are frequently cleaned a blue line on the gums is less likely to be formed. 
If the symptoms are of long duration lead neuritis may result. 

Diagnosis. — The diagnosis of acute or subacute lead poisoning can be 
confirmed by analysis of the vomit and faeces for lead during life, and after 
death by finding lead in the gastro-intestinal tract, liver, spleen and kidneys. 
Acute and subacute lead poisoning are rarely fatal. 

Treatment. — If the case is seen within 3 hours of swallowing the poison, 
the stomach should be washed out with water. Sodium sulphate or magnesium 
sulphate in half-ounce doses, dissolved in half a tumblerful of warm water, 
should be given every 4 hours, until free purgation results, and this may 
be assisted by enemata, if necessary. The abdominal pain may be relieved 
by hot applications, repeated drinks of milk and large doses of calcium 
IiAotate, five grammes (75 grains) three times a day. In severe colic by the 
slow intravenous injection of 15 c.c. of a 20 per cent, solution of calcium 
gluconate, or of 10 cx. of a 5 per cent, solution of calcium chloride, it is 
possible to relieve the pain by the time the injection is over. If necessary 
this treatment may be repeated in 2 hours. Should it not be available a 
hypodermic injection of gr. atropine sulphate and gr. J morphine sulphate 
may be given. For some weeks saline aperients and a high calcium diet 
should be. given. The diet should contain 3 pint^s of milk daily, including 
jiiilk puddings, junket and ice cream, together with butter, cheese and eggs. 

2. Chronic Lead Poisoning 

Synonyms. — Plnmbism ; Saturnism. 

Etiology. — Apart from a few cases arising from accidental causes, 
chronic lead poisoning is of occupational origin. Lead is now encountered 
in more than 200 industries. In Great Britain there are more than 1500 
workers in the lead industries and 150,000 painters. It has been known 
clinicaHy for more than a hundred years that absorption of lead through 
the respiratory tract is very much more important than by the gastro- 
intestinal tract, and this view has since been amply confirmed by experi- 
ments on cats. In the prevention of dust and fumes great success has been 
secured from the application of preventive measures by the Factory Depart- 
ment of the Home Office. Idiosyncrasy is a factor in the development of 
lead poisoning, certain persons being more susceptible than others. Alcoholism 
also seems to be a predisposing cause. The sources from which lead is derived 
in chronic poisoning are very numerous, and they may be divided into 
3 groups. 

* 1. OcGupational ns/cs.— Men are exposed to danger in the smelting and 

<6 tinning of metals, in vitreous enaradling, pottery glazing, shipbuilding, 
coach painting, plumbing and soldering, house painting, and in the manu- 
facture of white lead, red lead, litharge, rubber, glass, cement, varnish, 
coloured pigments, linoleimi and electric accumulators. Lead smelters are 
exposed to the fumes and dusts of furnaces and dues. Lfjad burners and 
chemical plumbers use oxy-acetylenie, oxy-hydrogen, or oxy-coal-gas blow- 
pipes in their work. The very high temperature of such flames constitates 
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a much greater risk than that faced by the domestic plumber who uses a 
ilpirit blowlamp. Painters are exposed when they rub down interior surfaces 
which have been painted with lead paint. The use of a blowpipe for burning 
off old paint is not without risk. A painter nowadays is very rarely exposed 
in mixmg paint from the dry material, because it comes to him already 
mixed in oil. There is some risk to compositors who handle type metal, 
and to gasfitters who use red and white lead. It frequently happens that 
changes in methods or the appearance of new industries provide new causes 
of lead poisoning. This was the case with ship-breaking following on the 
scrapping of warships after the War of 1914-1918. In this industry the 
volatilisation of lead from the paint and red lead stopping on the armour 
plating occurs in the heat of the oxy-acetylene blowpipe flames used for 
cutting purposes. The great increase in the use of wireless receiving apparatus 
and motor cars has led to a greater number of cases of lead poisoning in 
electric accumulator factories. Sometimes the converse is true, and lead 
poisoning is found to show a remarkable diminution in a given industry. 
Thus, the substitution of machine methods for hand labour has abolished 
the disease among flle cutters. The recent fall in the incidence of poisoning 
in coach painting is largely due to the enormous development of spray 
painting of motor cars with leadless cellulose paints. 

2. Accidental causes, — Drinking water, especially if it is soft, or contains 
traces of acid derived from peat or dead leaves, may dissolve lead from 
lead pipes or cisterns and so give rise to poisoning. Beer or cider drawn 
from casks through lead pipes may become heavily contaminated. Aerated 
waters delivered from syphons with pewter or lead valves may give rise to 
poisoning. The lead glaze on earthenware vessels may be dissolved by 
vinegar, lemon juice, cider or home-made wine. The cooking of food in 
vessels tinned with solder containing lead may cause lead poisoning, especially 
if vegetable acids are present. Tinned foods sometimes contain lead from 
solution of the solder used in the tinning process. The lead foil used for 
wrapping sweets or food may contaminate them. Cosmetics, hair-dyes, 
and snuff weighted with litharge all have given rise to cases. Children with 
perverted appetites may chew the paint off their cots or toys. In Queens- 
land, Australia, where the dry climate leads to flaking of painted surfaces, 
children have been poisoned owing to the habit of licking the raindrops off 
the painted balconies and roofs after rain has fallen. 

3. Abortifadent uses of lead. — ^Lead attacks the chorion epithelium, 
causing abortion in pregnant women. A like effect has been observed in 
animals in the proximity of lead works. Lead oleate plaster, known as 
diachylon, has been used in certain districts by pregnant women in order to 
cause miscarriage, the substance being swallowed in small portions rolled 
up in the form of a pill. To do this is very dangerous, for if miscarriage 
comes about death occurs later from lead poisoning. In consequence the 
sale of lead oleate has been restricted by placing it in Part I of the Poisons * 
Schedule. 

Pathology. — In chronic poisoning lead is stored in the skeleton, and 
under certain circumstances is released to attack (i) muscle, causing abdo- 
minal colic and lead palsy ; (ii) the reticulated red cell, causing punctate 
basophilia (stippling) and ansemia ; (iii) the chorion epithelium, causing 
abortion ; and (iv) the brain, causing encephalopathy. 
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A good deal is known about the physico-chemical behaviour of lead in 
the ammal body. It is probably transported in the blood plasma as the 
ijwoluble tertiary phosphate in the highly dispersed or colloidal form. At 
different stages of intoxication its distribution within the body varies some- 
what. When absorption is slow it mi^ates to the skeleton, where about 
95 per cent, is held without harm during the chronic stage of plumbism. 
If, however, large quantities of lead are being absorbed or are being liberated 
from the bones, lead is distributed throughout the tissues and the percentage 
in the bones is reduced. Under these conditions acute symptoms of poisoning 
occur. It has been shown that the total amount of lead stored in the skeleton 
in lead workers varies from 0*2 to 0*8 gramme. This deposition of lead 
suggests a mechanism similar to that involved in the deposition of calcium 
phosphate. Repeated observations have shown that under conditions which 
favour storage of calcium in the body, the excretion of stored lead diminishes ; 
and that when conditions are unfavourable for retention of calcium the 
excretion of stored lead increases. 

In studies of lead excretion it is to be noted that normal individuals 
with no occupational exposure to lead may pass lead in the faeces and urine. 
The mean lead excretion of a group of Cincinnati medical students was 
found to be 0*24 mg. for each 24 hours in the faeces and 0*08 mg. in the 
urine. The figures quoted represent the average excretion calculated for 
each 24 hours, and as such they form an approximate guide only. In toxi- 
cological analysis no satisfactory figures can be obtained unless specimens 
of stool and urine are collected for at least 3 days. A man worlang in a 
dusty lead industry, in addition to inhaling lead, may swallow repeated 
small amounts and pass lead unabsorbed in the feeces. The only proof of 
absorption, therefore, is to find lead in the urine. If specimens be taken 
some weeks after removal from exposure, the output may reach about 1 mg. 
for each 24 hours in the faeces and about 0*3 mg. in the urine. It seems 
doubtful whether renal excretion ever much exceeds this figure under any 
circumstances. Under effective treatment, however, the fascal excretion 
may rise to about 2 mg. in each 24 hours. It is necessary to emphasise 
that the presence of lead in the excreta is not necessarily proof that a lead 
worker is suffering from lead poisoning. Many such workers are insus- 
ceptible and have never suffered from any of the toxic episodes. 

Lead palsy begins in the muscles, and fatigue determines the site of 
paralysis. The chemical explanation offered is that in regions of muscular 
activity the excess lactic acid which diffuses from the fatigued muscle cells 
combines with the lead phosphate in the blood to form lead lactate. As 
this soluble lactate comes into contact with inorganic phosphate at the 
surface of the muscle cells the lead is re-precipitated as insoluble phosphate 
causing alterations in the surface permeability. 

Studies of the blood in lead poisoning show that the stippled red cell 
arises from the reticuloc 3 rte, and that the attack occurs peripherally and 
not in the marrow. Blood films can be prepared showing all stages between 
stippled fragments and typical reticulum. Stippled cells are never found 
in the bone marrow in lead poisoning. The presence of punctate baso- 
philia in the blood is not, of course, a specific sign of lead poisoning. It is 
seen in pernicious anaemia, in leukaemia, in the anaemias of carcinomatosis 
and in pneumonia in infants. Its occurrence in these various conditions 
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ia relatively rare and slight as compared with the frequency and intensity 
(rf ite appearance during plumbism. For this reason the demonstration 
of stippUng of the red cells in the blood has come to be considered as almost 
defimte evidence of absorption of lead. It is not an absolute indication of 
thxB severity of lead poisoning, but it often runs parallel to the state of health. 
If on examination of the hlma its presence is detected in a sufficiently large 
number of fields of the microscope, further exposure to lead in the patient 
concerned should be prevented immediately. Punctate counts are of value 
in the prophylaxis of plumbism among lead workers and ure essential in 
the adequate hygienic (jouirol of lead processes. 

Except ill (iases of encephalopathy, which are now very rare, chronic 
lead poisoning is not a direct cause of death. In 1854 Garrod pointed out 
that gout was quite common among lead workers in Great Britain, but 
there is nothing to show that the occurrence of these two conditions in one 
patient was other than fortuitous. Chronic lead poisoning produces no 
characteristic post-mortem changes. It perhaps accelerates arterial de- 
generation (arteriosclerosis). Chronic nephritis with renal insufficiency is a 
common cause of death in lead workers. The accompanying hypertension 
frequently leads to cerebral haemorrhage at a comparatively early age. 

Clinical History. — The past occupations of the patient should be inquired 
into, for latent lead poisoning is well known to occur. The present occupation 
is obviously of great importance and the exact details of the work he does 
should be elicited from the patient himself. Often a man’s occupation does 
not at first sight suggest that he is exposed to compounds of lead. A man 
describing himself as a fitter may be exposed to dust or fumes of lead ; this 
fact is only elicited in answer to a leading question. The occupation of a 
cooper becomes dangerous when the barrels worked upon have contained 
compounds of lead. Vitreous enamellers working, for example, on baths, 
sift a powder containing lead silicate on to the bath which has been heated 
in a furnace. They sometimes use a compressed-air apparatus which forces 
the enamel through a sieve. In the electric accumulator trade pasters fill 
the spaces in accumulator plates with a paste containing litharge and red 
lead. Colour manufacturers grind colours into a fine powder under edge 
runners with tlie necessary production of much dust. Amongst other things 
they grind lead chromate and red lead, A slate mason may construct storage 
tanks by fixing together slabs of slate with materials containing oxides of 
lead. A bullion refiner may use a process in which he adds lead to refinabie 
silver in a furnace and taps off molten litharge, A rubber compounder adds 
oxides ol lead to crude rubber in preparation for vulcanisation. A girl 
describing herself as a perambulator maker may be employed painting the 
body work of perambulators* and then rubbing down the surface with dry 
sand-paper. An embroidery worker sometimes stencils materials by dabbing 
on the pattern commercial white lead instead of chalk. 

Symptoms.— Individual opinion differs widely as to what is necessary 
for the definite diagnosis of lead poisoning. The diagnosis of intoxication 
as distinguished from absorption should be based upon evidence as to the 
presence of one or more of the toxic episodes. These are colic, palsy, anaemia, 
and encephalopathy. Constipation and slight stippling of red cells are 
iusuffioient without one of the toxic episodes to establish a diagnosis of 
poisoning. The urine should he collecte«l for at least 3 days and examined 
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for lead, but a positive result is not proof that the patient is suffering from 
lead poisoning for he may be insusceptible. 

Lead coiic.— This is the most common and dramatic of the acute mani* 
festations of plumbism. It is probably ten times as common as lead palsy. 
An acute attack of ooli(‘- is usually preceded by several days of constipation. 
The ])aiu is of a tearing or griping nature and of variable intensity. It is 
usually situated around or below the umbilicus, and the patient often in- 
dicates where it is by spreading both hands widely over the lower abdomen. 
While suffering from colic the patient is cold, pale, and often drenched with 
perspiration. He commonly bends over and may writhe about the bed in 
intense pain. Examination shows a scaphoid abdomen, held tense, but not 
showing any true rigidity. Vomiting quite frequently ocicura at the onset 
of the pain. 

Lead palsy , — This does not belong to the category of polyneuritis, either 
clinically or pathologically. It is in the first instance a muscle disease. 
Fatigue plays a most important part in determining the sites attacked. 
Where the muscle palsy is neglected the lead attacks the motor nerve fibres 
and ultimately the anterior horn cells of the spinal cord. (See also p, 1789.) 
i^aralysis does not appear to be closely related to length of exposure. It 
may develcm during the first month of work, or only after many years’ 
exposure. The commonest form is the well-known wrist-drop which begins 
usually in the right hand and later becomes bilateral. The palsy first appears 
in the long extensors of the middle and ring fingers. It spreads to the other 
fingers, and then to the long extensors of the wrists, The supinator longus, 
and usually the long abductor of the thumb escape. The brachial type of 
paralysis involves the deltoid, biceps and supinator longus, but it is very 
rare for this to occur without wrist-drop. A third form of lead palsy in 
which progressive atrophy occurs of the thenar and hypothenar eminences, 
together with the interossei, used to be common in the left hand of file- 
(mtters. In view of the theory that fatigue plays an important part in 
determining the site of lead paralysis, this observation is of great interest, 
for in their work file-cutters not only used particularly the muscles mentioned 
but placed the greatest strain upon the left hand. The substitution of machine 
methods for hand labour has abolished lead poisoning amongst file makers. 
Lead palsy rarely occurs in the lower limbs, but when it does so it affects 
the extensors of the toes, giving rise to foot-drop. 

The lead line , — The lead line consists of fine granules of pigment arranged 
in the form of a very dark blue stippled line within the tissues of the gum 
about a millimetre from the border of the teeth. It is more marked round 
infected or dirty teeth, and is occasionally found on the mucosa of the cheek 
opposite such teeth. In spite of the fact that the pigment lies actually 
within the tissues and cannot be rubbed off, careful cleaning of the mouth 
and teeth is often found quickly to eliminate the line. Its clinical significance 
should be clearly recognised. Its intensity and size provide a rough guide 
to the duration and severity of exposure to lead. 

The an(Bmia.-^Seoond&iy anaemia with basophil punotation (stippling) 
of the red cells is charaoteristio. It is usually mild, aud it is rare to find 
less than 3 million red cells per c.mm. Because of the loss of circulating 
red cells there is compensatory regeneration of erythrocytes with a hig* 
reticulocyte count. 
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Encephalopathy . — Most of the ancient writers speak of the frequent 
occurrence of convulsions in lead poisoning, but fortunately with the improve- 
ment of industrial conditions the incidence of lead encephalopathy has 
progressively decreased until to-day cases are very rarely seen. It is the 
most dramatic manifestation of lead poisoning, and is always of serious 
prognostic significance. In severe cases of plumbism the patient is dull, 
with poor memory, and inability to concentrate. The onset of encephalo- 
pathy is nevertheless sudden, usually with epileptiform convulsions. It 
may be divided into three groups — convulsive, comatose and delirious. 
The lymphocyte count in the cerebrospinal fluid may reach 100 per c.mm. 

Diagnosis. — There is always a danger of wrongly attributing to lead 
poisoning any symptoms which may occur in persons exposed to lead. Acute 
appendicitis, chronic gastric or duodenal ulcer, and carcinoma of the stomach 
occur from time to time in lead workers. They must be carefully differenti- 
ated from colic. Equally a lead worker can suffer from pernicious anaemia 
or secondary anaemia due to piles, melaena or haematemesis. It is important 
to remember that lead poisoning has to be very severe indeed before the 
red cell count drops below 3 million. In industrial cases confusion is 
unlikely to occur in regard to the blue line. A similar phenomenon is 
commonly seen in patients Under treatment with bismuth preparations 
given intramuscularly. The differential diagnosis of lead palsy should give 
rise to no difficulty, especially as the changes are entirely motor. In a case 
of peripheral neuritis in which there are motor, sensory and pigmentary 
changes the possibility of arsenic poisoning must be considered. Litigation 
hysteria is all too common in the lead worker. The manifestations include 
hysterical spasm of the hand and arm, weakness of various movements, 
including the flexors of the wrists and fingers, glove and stocking anaesthesia, 
complete hemi-anaesthesia and hysterical aphonia. Such symptoms are 
rarely alleviated until legal proceedings are completed. 

Treatment. — Pbophylactic. — The treatment of chronic lead poisoning 
is essentially preventive. Food and drink containing organic acids should 
not be stored in earthenware vessels glazed with lead. Supplies of soft 
water for drinking purposes when delivered through lead pipes should be 
artificially hardened by the addition of calcium salts. Lead pipes used to 
convey beer or cider from the cellar to the bar engine in public houses must 
be lined with tin. Children’s toys and cots must never be painted with lead 
paint. The law must restrict the sale of lead oleate and forbid the addition 
of litharge to snuff in order to make it heavy. 

In industry less than 100 cases of lead poisoning were notified in 1938 
as compared with more than 1250 in 1889. In Great Britain preventive 
measures are carried out with such success that the majority of cases of lead 
poisoning are mild. It is unusual to-day to meet with a case either of severe 
colic or of extensive palsy, and encephalopathy has been abolished. The 
most important single measure of prophylaxis is the prevention of dust and 
fumes. In achieving this, great success has been secured froju t^e application 
of the principle upon which Sir Thomas Legge always laid so much stress, 
namely, to apply methods entirely external to the workman — methods over 
which he himself can exercise no control. One such method is exhaust 
v^tilation applied through hoods at the point of origin of dust or fumes. 
Benches, tools, floors and walls must be spotless, often at the expense of 
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the oonetant vigilance of several good foremen. No scrap lead nor dry white 
lead should be handled unless it has been thoroughly soaked with water 
from a hose. As far as possible mechanical means, such as cranes, rails, 
hoists, covered conveyors and hoppers, and automatic packing machinery 
must be substituted for hand carriage. 

Fortunately about 50 per cent, of the white lead manufactured in Great 
Britain is never handled in the dry state. It is made by the stack process 
and leaves the stack in a wet state to be converted into an aqueous paste, 
mixed with linseed oil, and made into an oily paste in automatic closed-in 
machines without dry grinding. Since a white-lead worker may handle in 
the course of a day at least as much white lead as a painter handles in a year, 
the value of this wet pulping method will at once be realised. In the manu- 
facture of litharge and red lead it is impracticable to use wet methods, and 
it is therefore necessary to use machinery designed to minimise dust. Since 
1927 it has been illegal for a painter to rub down by dry methods any indoor 
structure previously treated with lead paint. A satisfactory damp rubbing 
down process has been introduced in which waxed sand-paper is repeatedly 
dipped in the vessel of water. 

In addition to cleanliness in the workplaces, personal cleanliness is of 
the first importance. Cloak-rooms, washing-rooms, mess-rooms, baths, 
nail-brushes, towels and soap must be provided. The hands should always 
be washed before eating and the work-people urged to take a warm bath 
frequently. The bringing of food or drinks into the work-rooms should be 
forbidden, and so also should smoking at work. Medical examination of the 
workers exposed must be carried out periodically. At present there is no 
biological test by which to select workmen immune to the toxic effects of 
lead. Since they have been found unduly susceptible, it is necessary to 
forbid the employment of pregnant women and of all persons under 18 years 
of age in the potteries and other lead trades. 

Id the prevention of lead poisoning a diet of high calcium content plays 
its part. In lead works in Great Britain it has for many years been customary 
to provide the workmen free of cost with a glass of milk each morning. This 
is empirical treatment of considerable merit, anticipating as it did by many 
years the discovery that a high calcium intake assists the storage of lead in 
a harmless form in the bones. Workers should, in addition, take aperients 
regularly. Any worker who develops one of the toxic effects of lead has 
thereby proved his susceptibility, and ideally he should never again work 
in any department of a lead works. 

Curative. — Repeated observation has shown that with a high calcium 
diet lead excretion tends to diminish rapidly. This provides a means for 
controUing the storage of lead in the organism. To store lead in the bones 
BO that it will not be free in the circulation to cause damage, it is only 
necessary to give a diet containing much calcium in the form of milk or 
calcium lactate. This produces a positive calcium balance which favours 
the storage of lead as a harmless deposit in the bones. In cases of lead 
poisoning showing toxic symptoms the diet should contain 3 pints of 
milk daily, including milk puddings, junket and ice-cream, together with 
butter, cheese and e^. In the presence of acute symptoms it is important 
not to attempt elimination of lead, because so much is already circulating 
that it is safer temporarily to favour further storage. The first step should 
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tbea he to prescribe large quantities of calcium lactate, 5 grammes (75 
grains) three times a day. When the calcium intake is sufficient most of 
the lead is stored in the bones, and the patient presents no symptoms. 

Lead coUc , — It is necessary to use local applications of heat, pressure 
and moisture. The bowels should be moved as early as possible by means 
of enemas of olive oil and warm water, and by the internal administration 
of magnesium sulphate along with belladonna and carminatives. Treatment 
by a high calcium diet usually brings relief within 2 days. The relief of 
lead colic by calcium therapy involves more than the mere tendency of 
calcium to favour storage of lead. There is evidently an anti -spasmodic 
action on involuntary muscle as well. The pain of lead colic is probably 
due to a contraction of the tonic ring in the intestine with marked peri- 
stalsis approaching this. A high calcium diet and the use of large doses of 
calcium lactate usually brings relief. In severe cases, by the slow intravenous 
injection of 15 c.c. of a 20 per cent, solution of calcium gluconate, or of 
10 c.c. of a 5 per cent, solution of calcium chloride, it is possible to relieve 
the pain by the time the injection is over. The patietnt feels hot and flushed, 
and may vomit. The effect upon the pain is striking, and is superior to that 
of any other treatment. If necessary the injection may be repeated in 
2 hours. Should such treatment not be available a hypodermic injection of 

grain atropine sulphate may be given. 

Lead palsy , — During the development of lead palsy, a high calcium diet 
should be used to favour storage of lead. Massage, electrical treatment 
and strychnine are useful. In the early stages the hands, when affected 
by wrist-drop, should be supported on splints. The jiaralysed muscles may 
be stimulated by an induction coil, with or without a water batli, but over- 
stimulation must be avoided since it induces fatigue, and so does harm. 

Encephalopathy . — In Great Britain the Home Office regulations, by the 
control of dust and fumes, have abolished encephalopathy. In the few 
cases with which he has had to deal in the United States, Aub has had good 
results with a high calcium diet. Of six definite cases three occurred before 
the treatment was in use, and these all died. The other three were given 
largo quantities of milk and calcium lactate and all promptly recovered. 

Elimination of lead . — Experimental studies of the conditions favouring 
and hindering liberation of lead from the bones have contributed to the 
knowledge of the treatment of lead poisoning. In cats experimentally 
poisoned with lead, acute symptoms may develop during starvation and at 
Jiecropsy lead is found distributed more generally through the body than is 
typical of the chronic condition. This suggests that during starvation 
acidosis sets lead free from the bones. The probable reason for this is the 
conversion of the tertiary phosphate of lead into tlie secondary phosphate 
which is exactly one hundred times more soluble. Hence the ingestion of 
acid as a method of treatment probably serves to liberate lead from the 
skeletal stores by converting it into a more soluble salt. 

Acidosis may be produced by the use of phospliorhi acid, but it is more 
satisfactory to give large doses of ajiimonium chloride, Ghroffic lead poisoning 
may be treated by the cautious administration of this substance in doses 
of 1 gramme (15 grains) given in a glass of water eight or ten times daily 
for 3 weeks at a time. Loss of appetite and headache signify the limit of 
toleraiKje to such treatment, and the dosacc shoeuld be reduced if those 
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symptoJUB appear, lu »o case should ammonium chloride be used until a 
few weeks after the acute toxic episode has passed. A diet with a very low 
calcium content facilitates release of lead from the bones. In such a diet 
all milk, milk products, green vegetables and eggs are omitted. It may 
contain meat, liver, chicken, potato, peas, rice, tomato, banana, apple, lemon, 
tea, cofPee, sugar, honey, salt and pepper. All bread must be prepared 
without milk. Butter fat must be substituted for butter. This is prepared 
by melting butter in hot water and skimming off the butter fat. In those 
places where the water supply is hard, vegetables should be cooked in distilled 
water and all drinks made up with it. 

Various observations, particularly on animals, indicate that it is useless 
to attempt elimination of all the lead stored in the body. As this would 
doubtless require several years, it is probably desirable to eliminate only 
the most readily mobilised lead. In prolonged observations the results 
indicate that after a certain point elimination of lead becomes progressively 
more difficult. Wlien this stage is reached it seems more practical to favour 
retention in the bones by maintenance of a positive calcium balance. Thus 
after 3 weeks’ treatnaent by a low calcium diet and ammonium chloride, 
there should be a rest period of a week with normal diet and abuiidance of 
milk to correct the calcium deficiency. Treatment to accelerate elimination 
should then be re-instituted. 

Potassium iodide has been employed by clinicians since 1844. It is not 
as effective as treatment by acidosis, but has the advantage of ease of adminis- 
tration. The dose should be increased from 5 grains three times a day to 
15 grains three times a day. Its physiological effectiveness appears to 
diminish progressively after the first few days of treatment. Neither 
ammonium chloride nor potassium iodide should be used in the presence of 
nephritis or of toxic symptoms. Should any toxic episode appear daring 
the use of ammonium chloride or potassium iodide, these drugs must be 
stopped and a high calcium diet at once used to favour the storage of lead. 
OccasionalJy cases of latent lead poisoning occur, that is to say, cases in which 
symptoms have been precipitate by various forms of treatment long after 
exposure to lead has ceased. Thus a lead line or wrist-drop may follow upon 
the use of potassium iodide as an expectorant. 

It is necessary to emphasise the difference between the use of agents 
which assist excretion of lead and those assisting its storage. The acidosis 
method of lead elimination is so ])otent that its use during colic or any other 
toxic episode might prove fatal from the further mobilisation of lead at a 
time when the reverse procedure is essential. It is scarcely necessary to 
add that such treatment should never be used as an excuse for negligence 
in enforcing all the known measures for the prevention of exposure and 
absorption. 

3. Tetka-ethyl Lead Poisoning 

Tetra-ethyl lead is an organic lipoid-soluble compound, and is absorbed 
directly through the skin. It is added to petrol as an anti-knock substance 
in the proportion of 1 in 14(K). In 1923, when it was first manufactured in 
the United States, 149 cases of encephaloprathy occurred in men employed 
on the plant. Within 17 months 11 men died and 1 became insane. Much 
excitement and alarm was caused, and this led at first to the prohibition of 
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the manufacture. The men affected suffered from restlessness, talkativeness, 
atajda, insomnia and delusions. There were no paralysis nor convulsions, 
but the condition terminated with violent mania, the patient shouting, 
leaping from bed, smashing furniture and acting as if in delirium tremens. 
By meticulous attention to detail it is possible to manufacture tetra-ethyl 
lead and to blend it with petrol without risk to the worker. Even so, ethyl 
petrol should not be used for cleansing the skin and to prevent this it is 
marked by a dye. There is no need for apprehension as to the possibility 
of the poisoning of garage workers by lead from the exhaust gases of motor 
cars. 

Donald Hunter. 


ARSENICAL POISONING 

Arsenic is the most important of the irritant poisons, and owing to the 
almost tasteless property of many of its compounds and preparations it is 
perhaps the commonest poison used for homicidal purposes. At one time it 
had a reputation as a cosmetic, and was added to face powders and skin 
lotions. It is practically never used now for such purposes. 

Occurrence. — White arsenic, i.e. arsenious acid, or arsenious anhydride, 
As 40 e, is the most important of the compounds of arsenic. It occurs in the 
form of a white powder, or in lumps like glass or porcelain (vitreous arsenic). 
The powdered form resembles powdered sugar or flour, and when mixed with 
solid food is tasteless. It is slightly soluble in cold water, an ounce of cold 
water dissolving from a half to one grain. In boiling water it is twelve times 
more soluble, from 6 to 12 grains dissolving in an ounce. Alkaline solutions 
readily dissolve arsenic. If white arsenic is sold to the public the law requires 
that it should be mixed with soot or indigo to colour it. It is used in the 
composition of sheep dip, arsenical soap and rat poison. 

Metallic arsenic is a black powder. It is very poisonous, and is used for 
killing flies. Copper arsenite (Scheele’s green) is bright green in colour, and 
used to be employed for colouring wall-paper, toys, floorcloths and fabrics. 
Its use for such purposes has fortunately been abolished. Arsenious sulphide, 
or orpiment, is a yellow powder known as king’s yellow. Arsenic acid, in 
the form of its potassium and sodium salts, which are white, crystalline 
and soluble in water, is used as a fly poison and in the manufacture of aniline 
dyes. Injurious effects, such as local skin eruptions, are sometimes caused 
by the action of the arsenical compound present in the dye of stockings. 
Sodium arsenite, in the form of solutions of arsenic in caustic soda, or in 
sodium carbonate, is commonly used for the preparation of fly-papers, weed- 
killer, preservative for wood and arsenical sprays for fruit trees. Weed- 
killer and some of the so-called preservatives for wood contain from 20 
to 40 per cent, of arsenic in solution, and are intensely poisonous. Both 
weed-killer and the arsenic obtained from fly-papers have been used for 
homicidal purposes. 

Arsenic in food. — Accidental contamination of food with arsenic, or its 
preparations, such as weed-killer, has occurred. Arsenical pigments have 
been used for colouring sweets and cakes, with fatal result, A serious out- 
break occurred in 1900, owing to the contamination of commercial glucose by 
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atsenic. Sulphuric acid prepared from pyrites and containing a considerable 
amount of arsenic had been used in the process of the conversion of starch 
into commercial glucose, so that the latter became impregnated with arsenic. 
The use of the glucose in the manufacture of beer led to the outbreak of 
arsenical beer poisoning which occurred in Manchester and the North of 
England. A Royal Commission investigated the cause of this epidemic, and 
safeguarded the further occurrence of such poisoning. Limits of the amount 
of arsenic permitted in food-stuffs were fixed at ^ J ^ gr. per gallon for liquids 
and per pound for solids. 

Armiiwretted hydrogen, or arsine, is a very poisonous gas. It is produced 
when hydrogen is generated in the presence of a compound of arsenic, for 
example, in the action of mineral acids on impure metals, as occurs in nietal 
pickling and in balloon filling. 

Dimethylarsine is a poisonous gas produced by the action of moulds upon 
certain compounds of arsenic. 

The arsenohenzene derivatives which are extensively used in the treat- 
ment of syphilis and other diseases, may give rise to fatal poisoning. 

The varieties of arsenical poisoning are — (1) acute, (2) chronic, (3) 
arseniuretted hydrogen poisoning, (4) dimethylarsine poisoning, and (5) 
poisoning by arsenohenzene derivatives. 


1. Acute Arsenical Poisoning 

Pathology. — The stomach contents usually contain much mucus, which 
may be blood-stained. The signs of gastro-intestinal inflammation are 
present. The mucous membrane is swollen, red and congested, and petechisB 
are usually well marked. The redness is most marked on the summits of the 
rugee. When the arsenic has been taken in solid form, white or pigmented 
particles may be seen on the mucous membrane of the stomach. The duo- 
denum is red and congested, and petechiae may be present ; there is usually 
marked yellow staining, due to altered bile. The small intestine may show 
similar signs to the duodenum, but these diminish on passing downwards. 
The liver, kidney and other organs may show cloudy swelling. In fatal cases 
the arsenic absorbed into the tissues has a preservative action, and tends 
to delay putrefaction. 

S3niiptoins. — When the poison is taken by the mouth, if diluted well or 
mixed with food, no taste or pain in the mouth or throat is experienced. The 
symptoms begin within an hour if the stomach is empty ; but may be 
delayed if the stomach is full, and if the poison is in the solid state there will 
be further delay. A burning pain occurs in the epigastric region, and nausea 
and vomiting usually follow. The vomit will contain any food present in the 
stomach, and there is often much mucus. Bile is usually present, and some- 
times streaks of blood. As the poison is passed on to the intestine, abdominal 
pain, of a griping or colicky type, and usually diarrhoea occur. The stools 
are watery, and may contain flakes of mucus. The continued vomiting and 
diarrhoea cause exhaustion, faintness and collapse. Cramps in the legs may 
occur, but are not a constant symptom. In a severe case restlessness, 
stupor and coma develop, and death follows shortly. Death in an acute 
case may occur within 24 hours, or may be delayed for 3 days or more. When 
several repeated doses are taken, so that the symptoms are protracted over 
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Bevetfll days» Bome of the symptoms of chronic arsenical poisoning nsay 
develop* 

Fatal dose , — Two grains of arsenic have caused death in a woman, and 
this is accepted as a possible fatal dose. 

Treatment. — The stomach should be washed out, and afterwards as 
an antidote fresldy precipitated ferric hydroxide may be given. This is 
prepared by adding to half a tumblerful of water half an ounce of tincture of 
perchJoride of iron and also sodium carbonate solution till the mixture 
is distinctly alkaline. Pain is relieved by the hypodermic injection of 
morphine. Demulcent drinks should be given, and the usual stiuuilant 
treatment for collapse. 


2. (lEfitoNio Arskntcal Potrontno 

Symptoms.- I’ll e gastro- intestinal symptoms — nausea, abdominal pain, 
vomiting and diarrhoea — are not prominent, and even may be absent. The 
tongue is often covered with a silvery white fur. General malaise, anorexia 
and anaemia are usually present. Irritation of the throat and huskiness of 
the voice, due to the presence of pharyngitis and laryngitis, result. Con- 
junctivitis may occur, with redness and swelling of the eyelids. Skin 
affections, such as erythema, lierj^es, pigmentation, or erythromelalgia, are 
commonly to be noted. 

If taken medicinally, or otherwise, over a long period, arsenic produces a 
finely mottled general brownish pigmentation of the skin. It affects princip- 
ally the covered parts. The mucous membranes are not involved. Thicken- 
ing of the epidermis of the soles and palms, and irregular thickening of the 
nails are present in long-standing cases. In some cases salivation is a marked 
feature, paroxysmal attacks of excessive secretion of saliva occurring. 
Symptoms of multiple neuritis are likely to develop, and these affect both 
the upper and lower extremities. 

Long-continued poisoning causes anesmia, peripheral neuritis, progressive 
wasting and weakness, death resulting from exhaustion and cardiac failure, 
ascites and general oedema occurring towards the end. The urine, faeces, 
the distal portions of the hair and the nails contain arsenic, its detection 
serving to confirm the diagnosis during life. The tests for arsenic will be^ 
found in works on toxicology. It must be remembered that in cases of 
suspected arsenical poisoning the diagnosis can always be made with certainty 
by an analysis of the urine, vomit and faeces, and these should always be 
taken for examination, the tests being made by an expert toxicologist. 

It is important to remember that acute arsenical poisoning, where a large 
dose is taken, may (if the patient recovers from the acute attack) be followed 
by symptoms of chronic arsenical poisoning. Severe peripheral neuritis may 
follow acute poisoning from a single dose of arsenic. 

Treatment. — This consists in the prevention of the absorption of arsenic 
in any way, and eliminative and stimulant treatment. 


3. Arseniuretted Hydrogen Poisoning 

Etiology. — Arseniuretted hydrogen is a poisonous gas which is not 
manu&ctimd in mdostry but is evolved as an accidental by-product in 
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certain processes. The majority of oases have been due to the use of aoids 
and metals contaminated with arsenic. The occupations concerned are the 
extraction of mineral ores, pickling and galvanising of metals, cleaning of 
acid tanks, the manufacture of hydrogen and its use in ballooning and the 
making and charging of accumulators. Poisoning may arise from the action 
of water upon metallic arsenides. Cases have also occurred when ferro- 
silicon, a substance used for hardening steel, has come in contact with water, 
when a mixture of arseniuretted and phosphoretted hydrogen is evolved. 

Pathology. — The gas is inhaled and acts at once by hsemolysing the red 
cells within tiie vessels. Haemolytic jaundice and ansBmia follow. Death 
may occur from anuria if the renal tubules become blocked with hsemoglobiii. 
Degenerative changes in the cells of the liver and kidneys, and numerous 
petechiae on the mucous and serous membranes, are to be noted. 

Symptoms. - Malaise, headache, dizziness, shivering and hteinoglo- 
binuria occur within a few hours. Within 24 hours there is nausea, vomiting, 
and jaundice, and by the third day anaemia in which the red cell count 
may fall below 1,000,000 per c.mm. Delirium, stupor and coma precede 
death. 

Diagnosis. —Mild cases are often mistaken for food poisoning. The 
sudden onset of haemoglobinuria and jaundice at once suggests inquiry into 
a man’s occupation. 

Prognosis. — Mild cases quickly recover. The mortality rate is 30 per cent. 

Treatment. — Workshops should be adequately ventilated and processes 
known to be risky should be forbidden in confined spaces. Sometimes a 
breathing apparatus suitable for use in irrespirable atmospheres must be 
employed. Such an apparatus consists of an oro-nasal mask with tube 
connection to the outer atmosphere. The wearer draws fresh air through 
the tube by his inspiratory efforts and expels the expired air through a valve 
in the mask. 


4. Dimethylarsine Poisoning 

The use of Scheele/s green (cupric arsenite) in the preparation of artificial 
flowers and wall-papers has now only historical interest, because aniline 
colours have almost entirely taken the place of arsenic in these processes, 
’rhe mould Penicillium brevicaule growing in the paste behind wall-papers 
in damp rooms liberated dimethylarsine. The same process may occur in 
damp houses where coke breeze containing arsenic forms a constituent of 
the plaster on the walls. The use of concrete blocks containing this substance 
and the deliberate addition of arsenious oxide to cements to increase their 
rates of hardening are clearly undesirable. The symptoms of poisoning are 
coryza, conjunctivitis, gastro-enteritis and tinglings in the extremities. 
Some cases are fatal. 

5. Poisoning by Arsenobenzene Derivatives 

Arsenobenzene derivatives, such as arsphenamine, neoarsphenamine, 
and sulpharsphenamine, are usually administered intravenously. After a 
full dose (0*6 g. arsphenamine, 0-9 g. neoarsphenamine) nausea, a slight rise 
of temperature, with perhaps vomiting and a little diarrhoea, may occur in 
the following 24 hours, after which the patient is quite well. Occasionally 
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severe voirdting and diarrhoea, with furred tongue, er^hematous rash and 
acute gastro-intestinal symptoms, may follow. In such cases it is probable 
that there has been some decomposition in the solution administered, the 
symptoms resembling those of acute arsenical poisoning. This type of 
poisoning is rare. Arsphenamine and allied compounds, especially after the 
administration of successive doses, sometimes cause such damage to the 
liver that extensive necrosis occurs and toxic jaundice develops, which may 
be fatal. 

When dangerous toxic symptoms occur after arsphenamine, they are 
usually of the following t 3 ^e : After an interval of 2 or 3 days, vomiting and 
restlessness, delirium, stupor, often with twitchings of muscles, convulsions 
and Cheyne-Stokes breathing, occur. Sometimes jaundice is observed. 
Coma develops, with suppression or urine, and death may occur within 48 
hours. The symptoms are the result of impairment of the function of the 
liver and kidneys. The prognosis is very grave. 

Treatment consists in the administration of alkalis by the mouth and 
bowel, and saline per rectum. Glucose, milk and fruit juices should be 
given freely. 

In order to protect the liver, dextrose and calcium lactate may be given 
a few hours before administering arsphenamine compounds. It should also 
be borne in mind that if full doses are employed, a fortnight is required for 
the excretion of the drug, and that interval should elapse between the doses. 
Where submaximal doses are used, e.g, 0*4 g. arsphenamine or 0*6 g. neo- 
arsphenamine, weekly injections are often administered, but after a few doses 
an interval of 3 or 4 weeks should be allowed to avoid a cumulative effect. 

See also Toxic Effects of Arsphenamine Remedies, p. 210. 


MERCURIAL POISONING 
(1) Acute Mercurial Poisoning 

This usually arises from the absorption of mercuric chloride, also known 
as corrosive sublimate (HgClg), which is largely used in medicine as a dis- 
infectant or antiseptic. Biniodide of mercury has similar uses. Both are 
usually purchased in the form of tablets ready for solution in a required 
amount of water. Acute poisoning generally occurs from the taking of the 
poison by the mouth, but it may also arise from the use of mercuric com- 
pounds in solution as uterine or vaginal douches. Calomel (mercurous 
chloride), even if taken in large doses, does not give rise to the same degree 
of acute poisoning, owing to its insolubility. The writer has met with 2 cases 
in which over 100 grs. of calomel were taken with suicidal intent, and beyond 
some vomiting and diarrhoea, little harm resulted. 

Symptoms.— If mercuric chloride is swallowed in tablet form there is 
risk of local corrosion and perforation of the stomach, wi^k rapidly fatal 
result. 

When taken in solution, or in tablet form with water, or on a full stomach, 
an acrid metallic taste is experienced, followed by a sense of constriction in 
the throat. A hot burning sensation occurs in the mouth and oesophagus. 
Acute abdominal pain and vomiting take place. The vomit contains much 
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slimy mucus and often blood. DiairhcBa and tenesmus occur. Collapse is 
associated with these early symptoms. The mouth and phar 3 aiz may show 
signs of local damage, such as white swollen patches, which may be followed 
by sloughing. Unless the poison is quickly removed by gastric lavage the 
dangerous sequelse of absorption rapi^y follow. 

The two chief dangers of acute mercurial poisoning are : (1) suppression 
of urine and urssmia, due to the toxic action of the poison on the renal epi- 
thelium causing cloudy swelling, necrosis and loss of function ; and (2) ulcera- 
tive colitis, the result of the action of the poison on the mucous membrane 
of the colon, whereby extensive necrosis and sloughing occur. Suppression 
of urine follows the absorption of the poison, and urine secretion may almost 
entirely cease. The cessation of renal secretion is foUowed by a rapid rise 
in the blood urea, and after 4 or 5 days dangerous symptoms of urcemia, 
vomiting, stupor, delirium, coma and convulsions set in, which are generally 
rapidly fatal. The ulcerative colitis begins about 24 hours after the intake 
of the poison, and is associated with profuse diarrhoea, and the passage of 
sloughs and shreds of necrotic mucous membrane and blood. The colitis 
may be caused as the result of absorption of the poison into the blood stream 
apart from its direct local action on the colon. Death may occur from 
exhaustion, and absorption of toxic products from the raw surface of the 
bowel. 

Acute mercurial poisoning is always accompanied by a very severe 
stomatitis, which begins within a few hours. The breath is foul, the mucous 
membrane becomes ulcerated, the teeth may become loose and necrosis of 
the alveolus occur. 

Five grains of mercuric chloride is a fatal dose for an adult, unless the 
poison is removed by gastric lavage within an hour or two. 

Treatment. — Immediate gastric lavage should be employed. Afterwards, 
white of egg and milk should be given freely. The collapse, suppression of 
urine, ulcerative colitis and stomatitis are other symptoms treated by the 
appropriate methods for such conditions. 

(2) Chronic Mercurial Poisoning 

Etiology. — This condition occurs chiefly amongst workers in the metal, 
or amongst those who are constantly brought into contact with compounds 
of mercury ; for example, those engaged in mining and separation of the 
metal, e,g, at Almaden in Spain, at Idria in Austria, and at the mines in 
California, China, Peru and the Ural Mountains. Mirror makers, thermometer 
and barometer makers, and those engaged in the manufacture of chemical 
and electrical apparatus in which metallic mercury is used, are exposed to 
risk. Those engaged in the frequent handling or grinding of mercury com- 
pounds are sometimes attacked. It must be remembered that mercury is 
volatile at ordinary temperatures, and those working in ill-ventilated rooms 
where mercury is exposed are liable to attack. Cases have been recorded 
of chronic mercurial poisoning from the amalgam in tooth stoppings, and 
from sojourn in a respiration apparatus fitted with mercury air-valves. 
The nitrate of mercury is used in the felting of fur, and hatters’ furriers are 
liable to chronic poisoning unless they are properly protected. The condition 
may result from the continued administration of calomel or blue pill, from 
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the inunction of mercury ointment, or irom the prolonged use of mercurial 

Virginal douches. , • • i i r 

Symptoms. — Dysp^epsia, ansBiaia, general cachexia, with loss oi weignt 
and strength, occur. Sometimes a blue line is seen on the gums if the teeth 
are neglected. Stomatitis is one of the most constant symptoms ; increased 
salivation and marked fetor of the breath occur, and are associated with 
tenderness of the gums and looseness of the teeth. Colitis, often of an 
ulcerative type, may result from chronic mercurial poisoning. It is a danger- 
ous complication and difficult to treat. Skin rashes of an erytheinatous, 
eczematous or pustular type have occurred. Albuminuria is occasionally 
found. Glycosuria has been described, but it is rare. Tremor, affecting the 
muscles of the tongue and face, the arms and hands, and later the legs and 
trunk, occurs, it is of a fine type, but may be interrupted every few minutes 
by coarse shaking movements, known to the layman as the “ hatters’ shakes.” 
llje severe mental symptoms known as erethism have been rare since siive.r 
took the place of mercury in mirror making. The man affected is easily 
upset and embarrassed, ioses all joy of life, and lives in constant fear of being 
dismissed. He has a sense of timidity and may lose self-control before 
strangers. He may be obliged to give up work because he can no longer 
take orders without losiivg his temper. Drowsiness by day, depression, loss 
of memory and insomnia may occur but under modern industrial conditions 
hallucinations, delusions and mania are rare. 

Diagnosis. — This is made by the history and symptoms ; but it should be 
confirmed by analytical tests. Mercury is excreted in small amounts in 
the faeces. The greatest care should be taken that no mercurial preparation 
is being administered medicinally during the test. The fieces are collected, 
and the organic matter destroyed by treatment with hydrochloric acid and 
p»ota88ium chlorate. The resulting solution is submitted to electrolysis, and 
the mercury present is deposited on a gold kathode, from which it may be 
dissolved and submitted to the usual chemical tests. 

Treatment, — In the manufacture of clinical thermometers and in 
laboratories where mercury is handled extensively, the benches must be 
covered with a smooth and impervious surface sloping in such a way as to 
drain the mercury into a suitable receptacle at the lowest point. The walls 
and floors should be of impervious material, and the floor cleansed at the 
end of each day’s work. Thermometers must not be filled without suitable 
exhaust- ventilation for the removal of mercury vapour. Overalls, mess- 
rooms, and washing facilities are provided. The mouth and pharynx are 
frequently rinsed with a mouth-wash, and the teeth cleaned with a vsoft 
toothbrush and a dentifrice. Periodical medical and dental examination can 
achieve a great deal, especially by emphasis on the proper hygiene of the 
mouth. Cavities in carious teeth are filled, sharp angles smoothed, and 
stumps and teeth irremediably decayed extracted. In the felt-hat trade the 
workshops must be well managed and spotlessly clean. Efficient exhaust- 
ventilation must be applied to remove the particles of fur and all vapours 
of mercury compounds at the source of origin. The failure of chemists to 
find an efficient substitute for mercuric nitrate in the felting of fur remains 
a blot ujmn modern industrial practice, for although the number of cases of 
poisoning in Great Britain is now negligible there are many elsewhere. 
Soviet Russia has had the courage to use potash in place of merrmry, but this 
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produces felt of inferior quality* A workman affected by mercurial tremor 
must give up bis work, and abstain from alcohol. Stomatitis should be 
treated by the use of the toothbrush, mouth washes and dental extractions 
when necessary. In cases of medicinal poisoning saline aperients should be 
given daily to promote the free elimination of mercury by the fjolon. 

(3) Poisoning by Mebcury Fulminate 

Mercury fulminate is liandled in explosives factories where detonators 
and percussion (taps are made. In those processes where <he fine dust of 
this substaiK^.e falls upon the skin dermatitis follows. The susceptibility of 
some individuals is siicli that they cannot stand the dust fur a day, whereas 
others only suffer in warm weather. As a rule the (wises of “ fulminate itch,” 
as they are calh3d in tlie trade, are slight. The face, eyelids, neck and fore- 
arms are attacked by erythema, accompanied by itching, swelling and oedema. 
Papules break out on the inflamed areas, and may become vesicles, bullse 
ancl pustules. A puwstular folliculitis commonly develops on the hairy parts 
of the skin. If the fulminate lodges in a crack or abrasion of the skin it may 
act as a corrosive, causing small painful necrotic lesions on the hands which 
last about a fortnight. The operatives call them “ powder holes.” Recovery 
takes place in from 1 to 2 weeks and is accomj)ariied by desquamation. 
Intlammatiou of the conjunctiva? and mucous membranes of the nose and 
larynx may occur. 

In the manufacture of mercury fulminate meti(5ulous attention should be 
paid to detail in all matters of cleanliness in the entire plant. Where fumes 
are given off as the result of small explosions they must be removed by means 
of mechanical ventilation. All persons employed should be provided with 
well-fitting overalls, ca])s, indiarubber gloves, and if necessary respirators. 
Washing accommodation must be available close to the workroom, and a 
separate towel provided for each worker. The hands and arms are washed 
before meals and before leaving work in a 10 per cent, aqueous solution of 
sodium thiosulphate. A lanolin ointment is rubbed into the skin after washiiig. 
For the conjunctivitis a 2 per cent, solution of sodium thiosulphate as an 
eyewash has been beneficial. 

(4) Poisoning by Organic Mercury Compounds 

Fungicidal dusts containing organic mercury compounds are used exten- 
sively in agriculture to prevent certain smut diseases of cereals. For some 
years mercurial derivatives of the phenyl and tolyl series have been manu- 
factured without any misliap worse than an occasional burn on the skin. 
Poisoning by inhalation of methyl mercury compounds leads to involvement 
of the nervous system in a unique way, salivation, stomatitis and erethism 
being absent. There is severe generalised ataxia, dysarthria and a gross 
constriction of the fields of vision, memory and intelligence being unaffected. 
In severe cases the patient remains crippled, and unable to stand or to speak 
intelligibly. The condition has been repro(luoed experimentally. Rats and 
monkeys were exposed to the vapour of methyl mercury iodide and they 
became grossly ataxic. Histological studies showed myelin degeneration in 
tlie poriplnn’fd nerves, posterior roots and dorsal columns. 
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In the manufacture of organic mercury compounds elaborate precautions 
must be taken to prevent contact with the skin or inhalation. The use of 
gloves and respirators is not enough. The whole process of manufacture, 
including the final packing of the dusts, must be carried out mechanically 
in closed apparatus. The farmer should be protected both by warnings that 
mercurial dressings are poisonous and by schemes whereby he can obtain 
from the seed merchant seed already dressed. The seed merchant must 
dress the seed in a completely closed apparatus. The ataxia and dysarthria 
of methyl mercury poisoning must be treated by re-educative movements, 
persuading the patient to walk on chalked lines. An expert in charge of a 
speech clinic with great patience and the use of a mirror should teach the 
workman to speak. With great perseverance in some cases he may be taught 
to use knife and fork, a pencil and even a typewriter. 

W. H. WiLLCOX. 

Donald Hunter. 


MANGANESE POISONING 

Etiology. — Manganese is used in the manufacture of dry batteries and 
in the pottery, soap and colour industries. Cases of poisoning have followed 
upon the inhalation of excessive amounts of dust in the grinding, sieving 
and packing of manganese ores, and in the manufacture of manganese steel 
in which the metal is first fused in the electric furnace. 

Pathology. — Susceptible individuals are few. There is a similarity 
between this form of poisoning and progressive lenticular degeneration, 
except that in manganese poisoning the condition remains stationary or 
improves when exposure to manganese dust ceases. Histological studies on 
necropsy material have shown degenerative lesions of the nerve cells, particu- 
larly in the globus pallidus, the lenticular nucleus and the caudate nucleus. 
The fact that histological lesions have been found in the liver makes still 
closer the connection between poisoning by manganese and progressive 
lenticular degeneration. The condition has been reproduced experimentally 
in monkeys by administering manganese chloride by intraperitoneal injection. 
The animals developed choreic movements, passed into a state of rigidity, 
and finally developed tremor resembling paralysis agitans. Gross morbid 
changes were found in the lenticular nucleus and liver. The experiments 
afford an explanation of the symptoms in most of the cases described. The 
extrapj^amidal motor system is clearly picked out by the poison, hence 
the rigidity, difficult gait, retropulsion, propulsion, mask-like facies, sleepi- 
ness, tremor, and uncontrollable laughter. 

Symptoms. — The symptoms include languor and sleepiness, low mono- 
tonous voice, mask-like facies, involuntary movements varying in degree 
from a fine tremor of the hands to gross rhythmical movements of the arms, 
legs, trunk and head, cramps in the calves, retropulsion and propulsion, 
unsteady gait, and occasionally uncontrollable laughter or crying. There is 
no disability except in the nervous system. 

Prognosis. — ^Although men seriously poisoned are life-long cripples, the 
condition is not lethal. 

Treatment. — Manganese poisoning can be prevented by wearing ree- 
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pirc^toiB wherever dujsts or vapours are encountered. Personal hygiene is 
unportant, and the worker must wear protective clothing and gloves, since 
the occurrence of skin absorption is established. Local exhaust ventilation 
should be applied, both at the furnaces to remove fumes and at the packing 
and sieving apparatus to remove dust. These measures are attended with 
good results, for it has been found that when they were applied in one 
particular factory they removed all risk of poisoning encountered by the 
workers over a period of 6 years. 

Donald Hunter. 


CARBON MONOXIDE POISONING 

Carbon Monoxide, or Carbonic Oxide (CO), is a very poisonous gas. If 
present in the air breathed in an amount equal to 0*2 per cent, it is capable 
of destroying life ; while an atmosphere containing 0-05 per cent, of carbon 
monoxide gives rise to definite symptoms of poisoning. 

Etiology and Pathology. — When carbon is burnt in a limited supply 
of oxygen, carbon monoxide is produced in varying amount. Domestic 
poisonifig : Charcoal fires and braziers give rise to considerable amounts of CO. 
Certain types of water heaters and slow combustion stoves are common sources 
of production of the gas, which may give rise to poisoning if the ventilating 
flues are inadequate. In lime kilns there is evolution of COg and CO. The 
exhaust fumes from motor-cars and petrol-burning engines contain approxi- 
mately 6 per cent, of carbon monoxide. The commonest source of carbon 
monoxide poisoning is from coal gas which is used for illuminating or heating 
purposes. Coal gas contains normally a percentage of from 4 to 10 per cent, 
carbon monoxide, and it often approximates to the latter figure. It is a 
common cause of death either from accidental leakage of pipes or from 
purposive exposure due to turrted-on taps. Carbon monoxide occurs in the 
smoke and fumes from fires with inadequate chimney ventilation. It is 
important to remember that the products of combustion of gas stoves and 
gas fires contain an appreciable amount of carbon monoxide. The flues 
from these are often quite inadequate completely to carry away the products 
of combustion, in which case the gas stoves and gas fires, when used, give 
rise to the addition of carbon monoxide to the air of dwellings and so are a 
source of ill-health or chronic CO poisoning. Inimtrial poisoning : This 
occurs from the fumes from blast furnaces, in iron smelting, and in blasting 
operations in mines. In coal mines the explosions from coal dust, or in- 
flammable gases, lead to the production of carbon monoxide (after-damp). 
Water gas is prepared by passing steam over red-hot coke, and contains 
upwards of 30 per cent. CO. It is used for heating purposes, and is some- 
times added to coal gas before its distribution. It is very poisonous and, 
owing to its slight smell, is very dangerous unless mixed with odorous gases. 
Producer gas is prepared by passing a mixture of steam and air over red-hot 
coke in retorts. It is used for heating the coal retorts for the preparation 
of coal gas. Producer gas is a mixture of carbon monoxide, hydrogen and 
nitrogen, and is similar in composition and properties to water gas, and 
may contain as much as 30 per cent, of carbon monoxide. Industrial dangers 
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also arise from leakages in the plant and from the process of charging the 
producer-gas retorts. . 

Action of carbon monoxide . — Carbon monoxide has 220 times the affinity 
for haemoglobin that oxygen has. If respired, it will, therefore, more or less 
completely displace the oxygen from its combination with the hemoglobin 
of the red ceils. This prevents oxygen being carried in requisite amount 
by the red cells to the tissues of the body, which thus become deprived of 
the oxygen necessary for their vital functions. The extent to which the 
haemoglobin is saturated with carbon monoxide depends upon the percentage 
of the latter in the air breathed. When the haemoglobin becomes one-third 
saturated with carbon monoxide, definite symptoms of poisoning occur, 
and when the saturation exceeds 50 per cent, there is grave danger of a 
fatal issue. It is important to note that carbon monoxide is a tissue poison. 
It does not act simply as an oxygen depriver to the tissues, but undoubtedly 
has in addition a narcotic action upon them. This is best illustrated by 
considering the serious symptoms of narcosis (muscular paralysis and loss 
of consciousness) which occur in a person in whom 50 per cent, saturation 
of the haemoglobin with carbon monoxide exists. These symptoms far 
exceed in gravity those of a person possessing only 50 per cent, of haemoglobin 
as the result of anaemia from disease or haemorrhage. Carbon monoxide 
acts as a tissue poison especially to the nervous system, but there is evidence 
to show that it acts on all the tissues of the body, notably the cardiac muscle, 
and may cause degenerative changes in them. 

Post-mortem appearances . — The external appearances are characteristic, 
the cheeks and lips and post-mortem stains appearing cherry-pink in colour. 
On opening the body, the blood, muscles and internal organs have a char- 
acteristic cherry-pink colour. The lungs may show areas of consolidation 
due to broncho-pneumonia. Small haemorrhages may be visible, and oedema 
is common. The brain shows congestion and oedema, and small punctiform 
hajmorrhages may be found in the cortex and basal ganglia. The heart 
may show degeneration of the cardiac muscle and punctiform haemorrhages 
beneath the pericardium. In some cases of carbon monoxide poisoning 
putrefaction is much delayed. 

Symptoms. — The onset of carbon monoxide poisoning is usually very 
insidious, since the gas is odourless and any smell of an atmosphere con- 
taining it is due to the presence of other gases or vapours having a charac- 
teristic odour. Also the gas may be respired freely without any irritation 
to the air passages. Premonitory symptoms are giddiness, ataxic gait, a 
swimming sensation, headache or a sensation of heaviness or constriction in 
the head, noises in the ears, and a feeling of oppression in the chest. Some- 
times nausea and vomiting occur. The onset is, however, often sudden, and 
this is likely to be so when the percentage of carbon monoxide is relatively 
high. In these cases, the first symptoms may be sudden collapse, with loss of 
consciousness, and this is associated with complete loss of power of the 
muscular system. In subacute cases the symptoms may resemble those of 
acute alcoholic poisoning. An analysis of the blood would at once reveal the 
exact diagnosis. 

Cardio-vascidar symptoms, such as violent beating of the heart and 
throbbing of the blood vessels, occur. The blood pressure rises at first, and 
the pulse is full and may not be increased in frequency. Muscular weak- 
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ness and drowsiness quickly supervene in severe cases, and the patient falls 
imoonsoioua* In the condition of coma the blood pressure falls and the 
pulse becomes rapid and small. The conjunotivse become hypeteemic and 
the eyes have a staring appearance, the pupils being partially dilated, and 
do not react to light. The complexion has a cherry-red app^ranoe. Froth 
may be present on the lips. The breathing is stertorous. The temperature 
is usually subnormal in the early stages of coma, but is sometimes raised 
above the normal in the later stages. There is relaxation of the sphincters 
in severe cases. Broncho-pneumonia may develop if the coma is prolonged 
for more than a few hours. When the state of coma lasts only for an hour 
or two, the recovery may be rapid. It is very important to remember that 
though the muscular power recovers quickly, the tissues of the body have 
been submitted to a serious acute toxaemia . In all cases where coma has 
occurred, careful after-treatment is essential, since thereby the occurrence 
of after-effects such as weakness or paralysis, or mental disorder, may be 
avoided. 

Diagnosis. — In all cases, at the earliest opportunity, a specimen of blood 
should be obtained for analysis. About 10 c.c. are removed from a convenient 
vein of the arm, and placed in a small test-tube so as almost to fill it, and 
a cork inserted. This can then be sent to the laboratory for analysis. It 
should not be shaken or exposed to the air. The carbon monoxide present 
in the blood is most conveniently estimated by means of Hartridgo’s reversion 
spectroscope. The percentage of carbon monoxide present is of value not 
only for diagnosis but for prognosis. 

It may be remarked that a record of the blood analysis in cases of carl)ori 
monoxide poisoning would be of great interest and value for research 
purposes. 

Treatment. — Elimination of the carbon monoxide is best effected by 
the ventilation of the lungs with pure air and oxygen. 

Immediate removal of the patient to an uncontaminated atmosphere is 
the first step. Onlookers should not be allowed near the patient. If removed 
to a room, the windows and doors should be widely open and a free current 
of air encouraged. Complete rest is absolutely necessary, and attempts 
to keep the patient on the move should be forbidden. The patient should 
be lying flat, and all constricting clothing round the neck and chest should 
be loosened or removed. Care should be taken that the air passages are 
free, and any froth or saliva wiped away from the mouth or nose. If necessary, 
the tongue should be pulled forwards with tongue forceps. In some oases, 
especially if convulsions have occurred, a gag may be required to keep the 
mouth open. Warmth of the body is important, and blankets and hot- 
water bottles should be used. 

Artificial respiration is of great value, as this enables oxygen to reach 
the alveoli of the lung. The method most suitable is Sylvester’s, for this 
permits of free access of fresh air to the air passages and is more convenient 
for the administration of oxygen. The upper extremities are moved upwards 
to a fully extended position above the head and kept there for two seconds, 
they are then lowered to the sides of the chest and firmly pressed against 
the ribs for about two seconds, the double movements being repeated about 
fifteen times per minute. Oxygen and 6 per cent, carbon dioxide should be 
administered without delay. For its efficient administration a cylinder, 
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with a suitable regulating valve tap, and a B.L.6. mask are required. If 
no cylinder containing the mixture be available a sparklet bulb containing 
OOg may be used in conjunction with an oxygen cyfinder. A special metal 
perforator with tube attached is available for the purpose of perforating 
the sparklet and admitting the carbon dioxide at a desired rate by means 
of a rubber tube. The rubber tube is placed under the oxygen mouthpiece, 
so that the mixture of oxygen and carbon dioxide can be conveniently 
administered. This method of administration is easily and conveniently 
effected and is entirely free from any risk. When the respiration of the 
patient has become normal, pure oxygen should be administered for about 
3 hours, with short intervals for feeding. This will be of value in getting 
rid of the carbon monoxide from the blood of the patient. 

Atropine sulphate, gr. may be given hypodermically, and 

repeated, if required. In severe cases it may be necessary to treat collapse 
by means of subcutaneous normal saline (1 pint), or possibly blood 
transfusion. 

After-Treatment. — In mild cases, where coma only lasts a short time, 
it is important that the patient should be kept completely at rest in bed 
and under medical supervision for a few days. In severe cases, where coma 
has been prolonged for several hours, complete rest in bed under medical 
supervision for 2 or 3 weeks or more will be required, since otherwise there 
is a danger of after-complications. A certain proportion of cases that have 
been severely poisoned develop coiifusional insanity. Prognosis for life is 
then good, but the mental prognosis is poor. 

W. H. WiLLCOX. 

Donald Hunter. 


POISONING BY COAL-TAR DERIVATIVES 

The coal-tar derivatives are so numerous and complex that it is difficult 
for the toxicologist to keep pace with the chemists who produce them. 
The following compounds will be discussed : benzene, mononitrobenzene, 
dinitrobenzene, phenylenediamine, trinitrotoluene, dinitrophenol and aniline. 
It is sometimes possible to predict from the chemical composition of the 
simpler members of the group what their physiological action is likely to be. 
Addition of a nitro- or nitroso-group usually produces a more toxic com- 
pound, but it does not follow that toxicity will continue to increase as more 
nitro-groups are added. Thus, 1-2-4 dinitrophenol is toxic, whereas trini- 
trophenol is practically harmless. The position of the substituent groups 
in the benzene ring has a great effect on the toxic action. Thus, the toxic 
properties of 1-2-4 dinitrophenol are not shared by any of the other isomers. 
When a nitro-compound is reduced to an amine, as when nitrobenzene is 
reduced to aniline or nitrotoluene to a toluidine, the toxic 9haracteristic8 
remain much the same, but the intensity of the action is lessened. Sul- 
phonation renders a compound non-toxic ; as soon as aniline is sulphonated 
it ceases to give trouble. The entrance of chlorine into an aromatic com- 
pound does not increase the toxicity, as it does in the case of an aliphatic 
compound. In fact, chlorbenzene is less toxic than benzene. 
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1. Benzene 

Coal-tar benzene or benzole is obtained as a by-product from the dis- 
tillation of tar in the manufacture of coal gas. It is the most interesting of 
the industrial solvents, and with the exception of tetrachlorethane the most 
dangerous. It must not be confused with benzine, which is unfortunately 
pronounced in the same way. Benzine is derived from the distillation of 
petroleum and is non-toxic. Coal-tar benzene has two fields of application 
in industry : (1) where it is handled in large qmintities in closed mechanical 
systems, as in the distillation of coal-tar, the blending of motor fuel and in 
chemical industry ; and (2) where it is used as a solvent, as in the rubber 
industry, artificial leather manufacture, the dyeing and cleaning industry, 
the manufacture of paints, varnishes, celluloid, artificial manure and glue. 

AcMXe benzene poisoning usually occurs as the result of the brealang of 
distilling apparatus, or in the cleaning of tanks. In slight cases there is 
giddiness, and a stage of excitement ; in severe cases these symptoms may 
be followed by convulsions, coma and death. Benzene sinks into the metal 
of tanks. It is therefore necessary to forbid men to enter such tanks untU 
they have been washed clean and exposed to the open air for many days. 
Even then a workman lowered into such a tank must be equipped with body 
belt, life-line and breathing apparatus communicating with a hose to the 
exterior. In the stage of excitement the victim may shriek, sing madly 
and fight with the rescuer, who, on account of his greater exertions, runs 
more risk than the rescued. 

Chronic benzene poisoning has always been very rare in Great Britain. 
Speaking for the whole world, however, it was at one time the most important 
industrial poison after lead. Benzene poisoning may begin with giddiness, 
nausea, anorexia, weakness and nervousness. These symptoms are followed 
by progressive ansemia, with haemorrhagic manifestations, such as bleeding 
gums, epistaxis, menorrhagia, purpura and visceral and retinal haeraorrhages. 
Ulcers or gangrenous patches on the lips, fauces and pharynx are common. 
Although poisoning may occur only after many years’ exposure there have 
been fatalities after a few weeks’ exposure. The victims of industrial poisoning 
often constitute a small minority of the workers ; a single susceptible in- 
dividual may contract fatal poisoning in an environment which does not 
give rise even to mild poisoning in others. The factors responsible for the 
great variations in susceptibility are largely unknown, but in general women, 
especially young women, are more susceptible than men. Changes in the 
blood may begin from 2 days to 1 month after the first exposure, accord- 
ing to the amount absorbed, and they may progress or even develop after 
exposure has ceased. Acclimatisation to the vapour of benzene does not 
seem to occur, and it is doubtful whether any concentration greater than zero 
is safe over a long period of time. 

The bone marrow is attacked, and it may be aplastic, normal, hyper- 
plastic or leuksemic, the corresponding changes being reflected in the peri- 
pheral blood. In the early stages of poisoning there may be little or no 
evidence of damage to the red cells but only purpura with leukopenia and 
granulopenia. The total leucocyte count may fall to a very low level ; 
in fact, the white cells may almost disappear. A count of one thousand 
per c.mm. is common. In some cases the granular leucoc 3 rtes fall as low as 
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10 pet cent. The bleeding time may be increased to half an hour, with a 
corresponding drop in the platelets. The red cell count may fall as low as 
tliree-quarters of a million per c.mm. Splenomegaly may appear in pro- 
tracted cases of poisoning. Myeloid leukannia, confirmed by post-mortem 
examination, lias been found in several cases. Necropsy usually sliows 
aplasia of the bone marrow. Hannorrhages may be found in the skin, peri- 
cardium, pleura, alimentary tract, meninges, bladder and uterus. Gan- 
grenous stomatitis and even necrosis of the gastric mucosa have been re- 
corded, Benzene cannot be discovereii in the body after death. 

Benzene is so toxic that its substitution wherever possible by other 
BoU^ents whiidj are harmless is in preventive treatment ilie method of first 
choice. Tn all [iroc^esses involving the presence of benzene the value of frequent 
periodical medical examination, including examination of the blood, has 
been proved by experience. The more complete and effective the prevention 
of the escape of vapours into the workrooms and the more efficient the daily 
supervision of the ventilating apparatus, the less is the necessity for periodical 
medical examination. 

In acute benzene poisoning the usual methods of resuscitation are used : 
rest, warmth, artificial respiration, administration of oxygen and carbon 
dioxide mixture, and injection of coramine as a respiratory stimulant. Tin* 
j)atient slioiild be prevented from returning to work too early. 

leases of chronic benzene poisoning must be treated by repeated blood 
transfusions utkI it must be remembered that the toxic influence may persist 
even after removal from exposure. The results of treatnn*nt are so poor as 
to convince ail who have studied the subject that the use of benzene in industry 
must be ruthlessly suppressetl, except where the process used is entirely 
enclosed. Fortunatidy in Great Britain it has f)een possible to do this. 

2. Mono-nitrouenzene 

Mono-nitrobenzene (oil of mirbane ; artificial oil of bitter almonds) is 
used in the manufacture of aniline, in perfumery and as a flavouring agent, 
being the chief substitute for oil of bitter almonds. It is sometimes taken 
as an abortifacient, and on several occasions 15-25 drops have proved fatal, 
especially if the poison is taken with alcohol. The stomach should be washed 
out repeatedly with water until the returned fluid no longer smells of nitro- 
benzene. Purgatives should be given. In factories death has taken place 
from absorption through the skin, where the oil has been spilled on the 
clothing. The victim of such an accident should be stripped promptly of 
his clothes, sponged with weak acetic acid or vinegar, and provided with 
a shower bath and clean clothes. The symptoms vary according to the 
acuteness of the poisoning. Pallor appears, quickly followed by lividity. 
linconscaousness occurs with great rapidity, perhaps in 20 minutes. The 
patient is generally deeply cyanosed, and the blood is dark and viscid, and 
will sooner or later show the spectrum of methaernoglobiu.. Death occurs 
in coma, or recovery t/akes place after a variable period of unconsciousness. 
However, nausea and vomiting may begin again after a few days, and toxic 
jaundice appear. The blood picture is that of aneemia with granular degenera- 
tion of the red cells (stippling), and sometimes the presence of nucleated 
red cells. In severe anaemia a blood transfusion may be considered. 
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3. DtNlTEOBENZENB 

Dinitrobeuasene is used in the tminufaoture of dyes, and is itself an 
important explosive. It is a solid, and in consequence poisoning develops 
less rapidly and is less severe than in the (jase of mono-nitrobenaene. 
Poisoning occurs amongst men who either shovel or melt dinitrobenaono. 
In a mild case there is a sense of pressure in the head, which increases to a 
violent throbbing headache, giddiness and dyspnoea. In severe cases the 
face is deeply cyanosed ; the lips, tongue and ears are deeply purple ; and 
there are nausea, sometimes vomiting, abdominal pain, a staggering gait 
and extreme weakness. An attack rarely occurs during work ; the man is 
usually overcome some hours after he bas left the plant. Cyanosis occurs, 
and is accompanied by aneeinia with marked stippling of the red cells. 
Methaeinoglohin, haematoporphyrin, haBinoglobin, and even albumin have 
been found in the urine. The smoky colour of the urine may be noticed 
by the men themselves soon after their first contact with nitrobenzene or 
aniline. Only very rarely does toxic jaundice occur. It is well known in 
industry that cases of poisoning are more frequent in hot weather than during 
the colder seasons of the year. Lack of care and unclean habits are pre- 
disposing causes. Those who do not change their working clothes on returning 
home may sit before the fire and absorb the poison from the evaporation 
of crystals or from the material in solution on their clothing. Absorption 
from the alimentary canal is more rapid if the stomach is empty, and it is 
therefore desirable that men should take a meal before they work. Alcohol 
undoubtedly favours absorption, and several instances are on record in 
which poisoning has supervened after indulgence in ordinary amounts. 


i. PHENYLENEDlAMINiC 

Phenylenediamine is used for two similar purposes ; for dyeing hair 
black and as a dye for furs. It is well known that it may cause dermatitis 
and sometimes asthma in susceptible persons. Its systemic effects are much 
rarer and have received less attention. Hairdressers handling the dye have 
suffered from attacks of weakness and vomiting, with intense violet cyanosis 
of the lips and face. In unusually susceptible individuals toxic jaundice 
has occurred, followed by death from hepatic insufficiency after about 6 
months. At necropsy the liver is small and shows the changes of subacute 
atrophy with regeneration nodules. Persons handling the dye should wear 
rubber gloves. Avoidance of exposure removes the cyanosis completely. 


5. Trinitrotoluene 

Trinitrotoluene is handled mainly in the filling of shells. The first 
symptioms of poisoning are drowsiness, headache, nausea, loss of appetite, 
epigastric pain, vomiting and giddiness. There is some cyanosis of the lips, 
followed by dyspnoea with marked drowsiness and staggering gait. Der- 
matitis in the form of a diffuse erythema sometimes occurs on the dorsal 
surfaces of the wrists, and on the face and neck. The symptoms come on 
gradually after several days’ or weeks’ work, or they appear on a hot day 
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aftei a few hours* work and cause collapse. If cyanosis occurs in one in ten 
of the workers, toxic jaundice probably aifects one in five hundred. The 
greatest incidence of jaundice is in the third month of employment. Pre- 
monitory symptoms, such as drowsiness, giddiness, depression, and dark 
urine are sometimes present, but the onset is often quite sudden. Some- 
times a latent interval occurs between removal from exposure and the onset 
of jaundice. The prognosis is always uncertain, but grave symptoms of 
hepatic insufficiency sometimes appear rapidly. The mortality is 25 per cent. 
The morbid appearances are those of yellow and red necrosis of the liver, 
with great reduction in its size and weight. The necrosis of the liver cells 
is associated with infiltration and subsequent fibrosis resembling ordinary 
portal cirrhosis. Aplastic anaemia sometimes occurs among trinitrotoluene 
workers, but its incidence is very small. The latency of the blood changes 
is even longer than the latency of the jaundice, for it is found that anaemia 
can develop as long as 9 months after exposure to trinitrotoluene has 
ceased. The anaemia is usually, if not always, fatal. At necropsy fatty 
marrow is found throughout all bones. There is an excess of iron pigment 
in the liver, and multiple haemorrhages are found in the tissues. The skin is 
the main channel of absorption. Experience in industry goes to show that 
when a poison is absorbed by this route the application of preventive measures 
is most difficult ; trinitrotoluene is no exception. By the end of the War of 
1914-1918 the risk of poisoning had been greatly diminished, not by any single 
precaution but by the combination of several, of which alternation of employ- 
ment, periodical medical examination, ventilation and clean working con- 
ditions were the chief. Success was not achieved until mechanical means 
were substituted for the hand filling of shells, combined with measures of 
cleanliness which were so precise as to prevent the contamination of the 
outside of the shell by trinitrotoluene. 

0. DiNITROrHENOL 

It is the 1-2-4 isomer of dinitrophenol which has toxic properties. These 
were revealed in the War of 1914-1918, especially in French shell-filling fac- 
tories. The illness begins with lassitude, and the worker may notice yellow 
patches on the covered parts of the skin due to excretion in the sweat of 
dinitrophenol. Tremor, excitement and intense thirst follow, and the face 
may be slightly cyanosed. In severe cases orthopnoea, hyperpyrexia and con- 
vulsions set in, and death occurs in a condition resembling urjemia. The 
urine is of an orange yellow colour, and gives a diazo reaction, which serves 
both quantitatively and qualitatively to determine the amount of the poison 
absorbed, and so to give a clear indication as to when suspension and trans- 
ference to other work are necessary. At necropsy no pathognomonic feature 
is found ; there is no atrophy of the liver. The workmen must be provided 
with a complete set of underclothing and overalls into which they change 
from their working clothes, a separate cubicle being provided for each man. 
Well designed exhaust ventilation must be applied locally to take away 
the fumes in the melting of the compound and also in the filling of shells. 
Any dust that collects around the margin of the shell must be removed by a 
vacuum cleaner. 
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7. Akilinje 

Aniline is a colourless oily liquid which darkens on exposure to light or 
air. It is handled in the manufacture of dyes, in the dyeing and cloth- 
pressing industries, in the extraction of resin and in the rubber industry* 
Amline poisoning arises usually from inhalation, but absorption through the 
skin and less frequently inhalation of dusts of aniline compounds may cause 
it- Care must be taken to change the clothes at once whenever they are 
splashed with aniline. Men must avoid entering chambers filled with its 
vapour. The symptoms of aniline poisoning are similar in all respects to 
those of nitrobenzene poisoning. The convenient term anilism may be 
used to cover the symptoms produced by most of the nitro- and amino- 
derivatives of benzene. 

In acute aniline 'poisoning there is headache, weakness, difficulty in 
breathing, cyanosis, loss of power in the limbs and giddiness. In severe 
cases the cyanosis is more intense and prostration occurs with a cold moist 
skin, small pulse, air hunger and even death in coma. When recovery 
occurs it is often gradual and may be accompanied by increased frequency 
of micturition. In chronic poisoning the workers show slight cyanosis, 
secondary ansemia, and sometimes sleeplessness, headache, giddiness and 
abdominal discomfort. In hot weather practically all the men exposed to 
aniline and similar compounds in a dye works show cyanosis. 

The manufacture of nitrobenzene, and the reduction of nitrobenzene and 
nitrotoluene to aniline and toluidine must take place in closed vessels. 
Even so, escape of small quantities of aniline into the atmosphere is very 
difficult to prevent unless ample ventilation is provided. Therefore in 
addition to the technical regulations there must be insistence on cleanliness 
of the workrooms, personal cleanliness on the part of the workers and 
provision of baths and changes of clothing. Contact with aniline and nitro- 
benzene, especially on the skin, and also the spilling and splashing of these 
fluids must be carefully avoided. All workers must be strictly instructed 
as to the symptoms of nitrobenzene and aniline poisoning, and the right 
steps to take if poisoned. Regular medical inspection of workmen is 
desirable. 

Workers, and especially those newly employed, must be under super- 
vision in order that assistance may be rendered them on the first signs of 
poisoning. Medical assistance should be within easy reach. Systematic 
instruction should be given in first-aid methods, and in the use of apparatus 
for oxygen and carbon dioxide inhalation. The possibility of skin absorption 
must always be borne in mind, A victim whose skin or clothing has been 
splashed with aniline may turn blue in the face and begin to stagger. Some- 
one may take him out to the fresh air or administer oxygen, when what he 
needs most is to have his clothes stripped off and be given a bath. Workers 
entering stills and similar chambers should always be equipped with breathing 
apparatus and a supply of oxygen. Other aids, such as safety belts which 
are held by helpers, involve certain risks, especially as the rescuer is easily 
induced to sprm^ to the assistance of his unfortunate mate without the 
necessary breathing equipment. The frequency of such accidents call® 
urgently for the use of breathing apparatus. 
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POISONING BY CHLORINATED HYDROCARBONS 

The rapid growth of the moulded plastics and cellulose lacquer industries 
has led to the extensive use of many new solvents, most of which were little 
more than chemical curiosities before about 1925. Amongst these are the 
chlorinated hydrocarbons which have flooded the market largely because 
the alkali industry requires an outlet for its by-product chlorine. The 
various members of the group are useful as refrigerants, as degreasers of 
metals, fire-extinguishers, cleansers of textiles, solvents for rubber and 
thinners of cellulose lacquers. They are non-inflammable, non-combustible, 
and non-explosive, but they are far from harmless in their effects on the 
human body. The action of carbon tetrachloride has been extensively 
studied because of its use in hookworm therapy. Tetrachlorethanc dramatic- 
ally attracted attention in the War of 1914-1918, and a mass poisoning from 
leaking refrigerators in Chicago has led to an increase in knowledge of the 
action of methyl chloride. Trichlorethylene has been studied because of its 
extensive use in dry cleaning. 

1. Methvl Chlohiue 

Men working in chemical plants or employed upon making, installing 
or repairing refrigerators may be exposed to methyl (jhloride. Symptoms 
of poisoning include giddiness, weakness of extremities, nausea, vomiting, 
restlessness, followed by somnolence, and then by dimness of vision, which 
may not clear up until 14 days after removal from exposure. Later there 
is some rise of temperature, pulse, and respiratory rate, usually with oliguria 
and occasionally with suppression lasting up to 48 hours. Evidence of 
acute nephritis is found in about half the cases. Anaemia may be found, 
the red cells dropping as low as 3 million per c.mm., and the haemoglobin 
as low as 50 per cent. The death-rate is as high as 35 per cent. 


2. Carbon TETHACHLOJ<ti)E 

Carbon tetrachloride is used in industry as a solvent for fats and mhiM’r, 
for dry cleaning, for cleaning oil from machinery, and under the name pyrene 
as a fire extinguisher. Acute and sometimes fatal poisoning has occurred 
from the anaesthetic eftects of carbon tetrachloride used as a dry shaTiipoo 
for the hair. Men exposed to the vapour sprayed from pyrene fire extin- 
guishers in confined spaces have suffered from oliguria and jaundice. In 
animal experiments carbon tetrachloride has been shown to cause necrosis 
of the liver. In man it may attack both liver and kidneys, but in most 
clinical histories so far published the symptoms of renal injury overshadow 
those of hepatic injury. The early stages of tlie illness are characterised by 
persistent headache, nausea, vomiting, diarrhoea and tenderness over the 
liver. Such symptoms are often followed by oliguria, suppression of urine 
and uraemia. The blood urea may rise to 300 mg. per 100 c.c. and the patient, 
though practically moribund, may suddenly develop polyuria and recover 
even after almost complete anuria lasting 10 days. When the liver is attacked 
recovery may follow an attack of jaundice lasting as long as 2 months. 
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In the treatment of cases rendered unconscious by acute poisoning, it is 
important that the patient should not be placed upon the floor of the room 
where tbe accident occurred, for the vapour is five times denser than air 
and therefore accumulates on the floor. Chronic poisoning should be treated 
by glucose drinks, together with large doses of calcium lactate up to 15 
grammes a day. If necessary calcium gluconate may be given by intra- 
muscular injection. 


3. Tbtraohlorethane 

Tetraohlorethane is the most dangerous of all the chlorinated hydro- 
carbons, being nine titjies as toxic as carbon tetrachloride. Tt is a very 
good solvent for cellulose acetate, which, being non-inflammable, is used for 
purposes for which cellulose nitrate (celluloid) is not adapted. Cellulose 
acetate was the chief constituent of the dope used as a waterproof coating for 
the wings of aeroplanes in the War of 1914-1918, and it is now used to make 
non-inflammable cinema film. The symptoms of poisoning are general 
malaise, loss of appetite, nausea, headache and constipation. After several 
days or even weeks, jaundice develops and vomiting is then likely to become 
more marked. In fatal cases necrosis of the liver is found in the form of 
acute red and yellow atrophy. In one case the liver weighed only 19 oz. 
The blood changes in mild poisoning consist of an increase of large mono- 
nuclear cells up to 40 per cent., with a slight elevation of the white count. 
Blood counts have been taken in order to detect early poisoning. Elaborate 
exhaust ventilation in factories and workshops fails to prevent toxic jaundice. 
It is therefore necessary to use a harmless solvent, such as amyl acetate in 
place of tetrachlorethane. 


4. Triohlorethylene 

Trichlorethylene is a non-inflammable solvent employed extensively 
in dry cleaning. Tt has assumed an important place in the list of fat and 
rub})er solvents, displacing to some extent carbon tetrachloride. Trichlor- 
cthylene has a powerful narcotic effect. The workman affected is usually 
found unconscious on the floor, and if there has been prolonged exposure to 
a large dose the effects may be fatal. Chronic exposure has been held 
responsible for paralysis of the sensory fibres of the fifth nerve, and also for 
retrobulbar neuritis followed by optic atrophy. An indirect form of injury 
to the eye sometimes occurs when a foreign body lodges in the cornea and 
produces ulceration. The workman is not aware of the presence of the 
irritant substance, because the cornea has been rendered insensitive. 
Apparently trichlorethylene is not so likely to attack the liver as tetra- 
<‘hlorethane. Toxic jaundice and albuminuria have only rarely been recorded. 
Dry cleaning establishments employing trichlorethylene should be provided 
with efficient exhaust ventilation. When solutions containing trichlor- 
ethylene are applied to the interior of closed vats the men should work in 
pairs, relieving each other frequently. The man in the enclosed space should 
be provided with a lifebelt and also with an apparatUvS through which he 
can breathe air from oufiside. 


Donald Hunter. 
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ACKEE POISONING 

Synonym, — Vomiting sickness of Jamaica. 

Definition. — A frequently fatal disease, especially afiecting childien in 
the West Indies, characterised by vomiting and nervous symptoms due to 
eatiM the unripe ackee fruit. 

iEtiology. — Ackee fruit grows on the tree Blighia sapida (SapindaceaB) 
in the West Indies and West Coast of Africa, The mature fruit is quite 
harmless, but when eaten in an immature state before the fruit opens, it 
proves a deadly poison, especially if soup be made from it or other ingredients 
like rice be boiled in ackee water. The jioison is contained in the arilli of 
the unripe fruit. 

Pathology. — Intense fatty changes are found constantly in the liver 
and to a lesser degree in the kidneys, heart and cortical brain-cells. Hyper- 
ffimia of the meninges and other organs occurs, also haemorrhages in the 
viscera. 

Symptoms. — The patient, who is generally a child and quite well, suddenly 
commences vomiting some 2 hours after a meal containing unripe ackee 
fruit and complains of nausea and abdominal discomfort.. After 3 or 4 hours 
of sickness a calm interval ensues, followed by nervous symptoms, including 
cerebral vomiting, twitching of muscles, convulsions and coma. 

Prognosis. — Once nervous symptoms supervene the condition is invari- 
ably fatal, the average duration being 12 to 14 hours. 

Treatment. — Prevention consists in discarding the immature unopen 
fruit and in not utilising the water in which ackee fruit is boiled as soup. 
Alcohol precipitates the poison, and the immediate administration of rum or 
ether and ammonia as advocated by Scott has reduced the mortality in school 
children from 90 to 27 per cent. 

G. Oabmichael Low, 

N. H.AMILTON FaTBLEY. 


FOOD POISONING 

Food ])oisoning occurs when, in mistake for a wholesome food, some 
article is eaten which is of itself normally poisonous, or rendered poisonous 
by contamination from outside sources. The former is called Endogenous 
Food Poisoning, while the latter, which is the ordinary form of food poisoning, 
is spoken of as Exogenous. 

Endogenous Food Poisoning. — The following are examples : 

(1) Poisonous fungi are sometimes eaten in mistake for edible mushrooms, 
and dangerous or even fatal results may follow, owing to the presence in 
them of poisonous substances. Unfortunately there are no simple tests by 
which the layman may distinguish the poisonous from the Jiarmless species. 
Experiments in eating new or unfiimiliar varieties should never be under- 
taken. 

(a) Amanita plialloides . — This contains the deadly substance, phallin 
or amanita toxin. The susceptibility of children is greater than tnat of 
adults. The ingestion even of part of a plant may result in poisoning and 
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the mortality rate is high. After a prodromal period of 4 to 24 hours, acute 
abdominal pain, vomiting and diarrhcea occur. The vomit and stools may 
contain blood and mucus. Anuria may occur. Short periods of remission 
may follow, but usually within a day or two jaundice, cyanosis, and coldness 
of the extremities develop. In fatal cases coma supervenes. When poisoning 
is less severe, the symptoms abate in about a week and the patient is well 
within 4 weeks. 

(b) Amanita muscaria. — This contains muscarine. After a small dose 
the patient becomes mildly excited, and the fungus is used by Siberian peasants 
to induce drunkenness. After larger doses the first symptoms appear within 
2 to 6 hours. They are salivation, sweating, retching, vomiting and diarrhoea. 
Giddiness, confusion and hallucinations rapidly follow, and the pupils become 
contracted and fail to react to light or on accommodation. Amaurosis and 
diplopia may occur. Although the symptoms are violent the mortality 
rate is low. In all cases of mild poisoning the progno.si8 is good. 

(2) Poisonous fish. — Certain fish, such as those of the species Tetrodon, 
found in Japanese waters, are normally poisonous, and the same applies to 
mussels when grown under unhealthy conditions. The symptoms caused 
by these poisonous foods are those of acute gastro-enteritis, with marked 
nervous disturbance and collapse. 

(3) Poisonous parts of plants may be eaten in mistake for foods ; for 
example aconite root for horse radish, or deadly nightshade berries for 
edible fruit. 

Potato Poisoning. — Under certain conditions potatoes may contain a 
dangerous amount of the poisonous alkaloid solanine. This is produced by 
the growth of certain forms of bacteria in the tubers, which is likely to occur 
if, owing to improper storage, sprouting of the potatoes has taken place. 
The symptoms of solanine poisoning are those of acute gastro-enteritis, 
associated with nervous prostration and collapse, resembling those caused 
by poisonous fungi. 

In some countries certain harmful vegetables are more or less habitually 
used as foods. [See (4) and (5). | 

W. H. WiLLCOX. 

Donald Hunter. 


4. Lathyrtsm — 

Definition. — A disease of limited geographical distribution, characterised 
by spastic spinal paralysis, and caused by poisoning with peas of a vetch of 
the genus Lathyrus. 

i£tiology. — The disease, formerly met with in Italy, has been reported 
from India, especially North Behar and the United Provinces, .^giers, 
France, Persia, etc. Three species of Lathyr\is may be associated with poison- 
ing in man : (1) Lalhyrus sativuSy known in India as Khesari dal ; (2) Lathyrus 
cicera, the dwarf chick-pea found in France, Italy and Algeria ; and (3) 
Lathyrus clymenunty found in Spain, North Africa and the Levant. It is 
solely confined to countries where different kinds of chick-pea are used for 
food, but the causative principle is unknown. Young people are specially 
liable, and men are more affected than women. It occurs as an epidemic 
amongst the poorest classes in times of great scarcity, when bread is made 
from a mixture of pea and wheat flour. It may also be eaten as porridge, 



m DISEASES DUE TO PTIYSTCAL * niEMTCAL AGENTS 

or the pea« may he boiled with oil and then consumed. Formerly it was 
attributed to the grain of Lathyms sativus (Khesari dal), but in India, Howard, 
Anderson and Simonsen failed to demonstrate aiiy poisonous principle. They 
succeeded in isolating two toxic alkaloid-like bases, vicine and divioine from 
Vid^, safiva (akta), an allied vetch, the seeds of whicdi were a common cou- 
tamiTiant of Klu ssri dal and prodncjcd symptoms of lathy risrn when fed to 
ducks. Jt has also been suggested that an absence of vitamin A in the diet 
may be a contributory factor^ 

Pathology. — A chronic sclerosis is found in the spinal cord involving 
the posterior and lateral columns. Possibly a toxic spasm of the art(‘ries of 
the cord, followed by thrombosis, is the basis of the condition. 

Symptoms. - -The onset may be iiLsidious with backac.he, burning pains 
and weakness of the legs, or it may be sudden, as when after a Inird tlay's 
work in the rain the })atient wakes up with stiff, weak and trembling legs, 
which feel heavy to lift. These symptoms increase rapidly, and in JO days 
walking may be impossible without the aid of a stick. Both legs are usually 
affected simultaneously, first the calves, then the thiglis. Gradually a 
peculiar gait develops, the patient laboriously progressing by means of a 
two-handed staff ; ‘‘ the leg ])earing the weight of the body is bent at the 
knee and trembles, while the advancing limb dragged wearily forward and 
strongly abducted, is planted unsteadily directly in front of its fellow, tlie 
toes reaching the ground first.’’ When lying on the back, spasm of the 
adductors ceases and the thighs can be separated. There is little or no 
atrophy or loss of muscular tone, the knee-jerks are increased and ankh‘ 
clonus is marked. Sensation is normal. Tncontiiience of urine and fieees 
and possibly loss of sexual power follow involvement of the lumbar enlarge- 
ment, but the upper extremities are rarely implicated. 

Diagnosis. — The occurrence of multiple cases simultajieoiisly and the 
history of eating chick-peas as food confirm the diagnosis. 

Prognosis. — This depends on the stage at which the case is diagnosed : 
if early, great improvement follows treatment, but in later cases when the 
ooid has become permanently damaged sj^asticity persists. 

Treatment.— Varieties of ehick-pea must be avoided as human food, and 
thwr abolition stamps out tlie disease. Avoidance of damp and wef ameliorate 
tile symptoms. A generous diet rich in vitamin A should l)e given. Ma,ssag(* 
and electricity are indicated. 

5. AtriplicisM" 

Definition. — A disease associated with local oedema, disturbances of 
sensibility, and vaso-motor and trophic disorders. 

Etiology. — It occurs in North China. Females are oftener attacked 
than males ; no age is exempt. The condition is due to poisoning with 
A triplex littoralis (Chenopodiacese). Poor people and beggars eat the young 
shoots, either raw in salads, or in bread. 

Pathology. — There are no records of post-mortem examinations with 
proper histological examinations. 

Symptoms.“-The onset is sudden, occurring quickly after the ingestion 
of the plant. First, there is tingling of the fingers, then the backs of tht‘ 
fingers, hands, and later the forearms begin to swell ; finally, the face is 
similarly affected, with violent itching. There may be aneBBthesia of the 
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I'areiingers and thumbB. Heat sensation is increased. Scratching miay cause 
an eccnymotic condition of some areas, from which eventually the skin is 
shed in patches, and ulcers may follow. 

Diagnosis. — It may be mistaken for Raynaud’s disease or erythromelalgia# 

Prognosis. — The swellings last for a week or so, but the general health 
is not affected. The ulcers often become chronic. 

Treatment.— All that is required is to avoid eating the plant. Salines, 
gastro-intostinal disinfectants and, later, tonics may be employed. 

G. Carmichael Low. 

N. Hamilton Fairley. 

Exogenous Food Fojsoning.— T he contamination may be duo to 
bacteria, or to fungi, or to chemical substances. 

A. Contanhination by Bacteria. 

(1) The commonest type of food poisoning is that caused by contamina- 
tion with Salmonella and other organisms. It is described under the heading 

Bacterial food poisoning ” (see p. 394). 

(2) Specific diseases may be caused by the accidental contamination of 
food with the specific pathogenic organisms. Thus typhoid or paratyphoid 
fevers may be caused by milk or oysters containing the specific bacilli ; 
scarlet fever or diphtheria by infection of milk with the specific organism ; 
cholera by the contamination of foods or water with cholera germs, amoebic 
dysentery by contamination ivitli the specific amaebae or their cysts, and 
bacillary dysentery by infection of food with its specific bacilli. 

A very common cause of these forms of food poisoning is the handling 
of food by persons known as “ carriers,” who are apparently healthy but 
harbour in their bodies the s|^>ecific germs of a particular disease, their excreta 
containing large numbers of the pathogenic organism, so that it is an easy 
matter for the infection of a food- borne disease to b<^ conveyed by the hands 
of a “ carrier ” who is engaged in any way in the handling of food ; cooks 
or milkmen frequently spread infection in this manner. The course of the 
disease is exactly similar to that described under the diseases in question. 

(3) Diseases in animals coinmunicable to man may arise from the con- 
sumption of food derived from a diseased animal. Thus the flesh of an 
animal which has died from anthrax may give rise to this disease in man. 
Tuberculosis of the mammary glands in the cow will c^iusc the presence of 
tubercle bacilli in milk, the consumption of which may give rise to human 
tuberculosis. The flesh of animals suffering from actinomycosis may cause 
this disease in man. Parasitic diseases, such as trichinosis and tapeworm 
infections, arise from the consumption of the flesh of animals Buffering from 
these infections. These types of food poisoning are fully described under the 
diseases in question. 

(4) Specific organisms may produce in food highly poisonous toxins, the 
ingestion of which causes acute and jKirhaps fatal illness. An instance of 
this is Botulism (see p. 401 j. 

B. Contamination by Fungi. 

Ergotism.— The grains of cereals attacked by the ergot fungus (Chviceps 
purpurea) are poisonouB, and if coiisurned give rise to a series of symptoms 
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known as ergotism. Two types of this condition are known — (a) Ilf gang- 
renous type. The onset is with numbness beginning in the extremities, and 
in the course of a few days gangrene appears in the fingers, toes and sorne- 
times the lobes of the ears and tip of the nose. There is agonising pain which 
penetrates the affected limb like fire — hence the name, centuries old, 
Anthony's fire. Later there is complete anaesthesia in the affected part 
which becomes livid and then black. (6) The nervous type. The illness begins 
with numbness of the hands and feet and twitchings of the muscles of 
fingers and toes extending to the arms, knees, shoulders, hips and ultimately 
to the whole body. Severe giddiness, fits, blindness, deafness, delirium and 
stupidity passing on to dementia are also known. Histological examination 
shows that the dorsal columns are particularly involved. 

C. Contamination hy Chemical Substances, 

Chemical poisons may accidently contaminate foods and give rise to 
the special symptoms of that kind of poisoning. Examples of this are : 

Meiallic poisoning resulting from contamination of tinned foods by 
poisonous metals derived from the container. This is a rare form of poisoning, 
and is only likely to occur when the contents of the tin are liquid, such as 
fruit juice, liquefied jelly or soups. If the tin is sound, and care is taken in 
the canning and in the soldering process, so that the solder does not come in 
contact with the contents of the tin, the risk of poisoning is negligible. Cases 
of poisoning have occasionally occurred from the solution of lead, derived 
from the solder, coming in contact with the contents of the tin. The symp- 
toms of metallic poisoning are described elsewhere. 

Arsenical poisoning from the contamination of commercial glucose during 
its manufacture is described under arsenical poisoning. 

Drinking water may be contaminated by lead and give rise to chronic 
poisoning. 

Food preservatives, such as boric acid, formalin, and salicylic acid, if 
added to foods, may give rise to illness from their toxic effects. The addition of 
food preservatives to milk is for this reason prohibited by law in this country. 


BACTERIAI. FOOD POISONING 

Synonym. — Ptomaine Poisoning. 

This is the form of poisoning caused by the contamination of food with 
Salmonella and other organisms. The resulting symptoms are caused by the 
bacterial toxins produced in the food by its contamination. There may also 
be an actual bacterial infection, should the organisms not be killed in the 
process of cooking. Since bacterial contamination finds a most suitable 
culture medium iii foods rich in protein, this type of food poisoning usually 
follows the consumption of meat, fish or milk — especially meat. 

It was formerly thought that food poisoning was caused by the presence 
in food of poisonous alkaloidal substances called ptomaines, produced by 
putrefactive changes. Neurine and mydaleine are examples of such. It is. 
now known that ptomaines are very rarely, if ever, the cause of food 
poisoning, but that the usual cause is bacterial contamination of food. It 
IS possible that in the consumption of food highly advanced in putrefaction, 
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such as high game, ptomaines may play a part in the causation of toxic 
symptoms, but cases of this kind are uncommon. 

Etiology. — Predisfosing causes . — Contaminated food has a much more 
serious effect on persons suffering from pre-existing gasiro-intestinal disease. 
Thus the presence of colitis or enteritis greatly increases the susceptibility 
of the patient to bacterial food poisoning, and the resulting symptoms are 
likely to be more severe than in a person previously healthy. Dysentery or 
post-dysenteric colitis has a like effect. Starvation or malnutrition increases 
the susceptibility to bacterial food poisoning, and emptiness of the stomach 
at the time of taking of contaminated food is likely to lead to the earlier 
onset and greater severity of the symptoms produced. The above considera- 
tions help to explain the remarkable fact that sometimes when several 
persons partake of the same unwholesome food some may suffer from serious 
symptoms of food poisoning, while others may have only very slight symptoms, 
or even be unaffected. Young children are much more susceptible. In 
hot climates bacterial food contamination is likely to be followed by a very 
rapid development of bacterial poisons. Dust, flies, dirt and insanitary 
conditions generally are likely to favour the contamination of food with the 
bacteria of food poisoning. Careful storage of food in refrigerators where it 
can be kept free from contamination, is most important. 

Meat •poisoning may be due to contamination of the flesh during the cutting- 
up process by the butcher, or the meat may be contaminated either in the 
process of cooking or afterwards, owing to lack of care in storage. 

Sa'usages . — ^Many epidemics of poisoning have occurred from infected 
sausages. This can be readily understood, since the process of mincing, 
which the meat undergoes, renders it liable to contamination. Moreover, 
in sausages it is easy for unwholesome meat to be used, with little possibility 
of detection. The fact that sausages are made with raw or only partly cooked 
meat, and that they are frequently eaten merely smoked, with little or no 
cooking, still further adds to the risk. 

Tinned meat . — This has been frequently the cause of food poisoning. The 
meat may be contaminated by Salmonella organisms before tinning, and 
though the process of canning, by the heat applied, may kill the microbes, 
yet the toxins may not be destroyed, and these will give rise to symptoms 
of poisoning when the food is eaten. During the War of 1914-1918 tinned 
meat was consumed in enormous quantities by our troops. Very few cases 
of food poisoning from tinned meats were recorded, and in those cases where 
investigations were made the cause of the poisoning was traced to infection 
of the food after the tins had been opened. Usually the food had been 
handled by a cook who was a ‘‘ carrier of food poisoning organisms. At 
the present time so much care is taken in the selection of the meat and in 
the whole process of canning that tinned meat from a reliable source can be 
regarded as one of the safest foods. 

Fish . — Numerous epidemics of food poisoning have been due to eating 
fish. These have been traced to the contamination of the fish with bacteria of 
the type already described, and the resulting symptoms have been similar in 
character. Cooking the fish — boiling or frying — may not entirely destroy 
the toxins present. 

Shellfish . — These are sometimes grown in waters contaminated by sewage 
containing typhoid and Salmonella bacilli. Mussels, oysters, lobsters, 
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crabs, etc., have frequently caused severe attacks of food poisoning, and 
commonly the shellflsn appeared perfectly fresh, with no objectionable taste 
or smell. Under the Ministry of Agriculture and Fisheries in this country 
special researches have been successfully carried out on the purification of 
shellfish for human consumption, particularly in the case of oysters and 
mussels. These shellfish, if obtained from accredited sources of supply 
under government supervision, can at the j)resent time be guaranteed as 
free from pathogenic infection, and regular tests are made to ensure the 
safety of the shellfish put on the market. 

Tinned fish. — ^This, like tinned meat, may give rise to poisoning from the 
contamination of the food by bacteria before canning. It is important to 
remember that tinned fish, even if wholesome at the time the tins are opened, 
is very liable to })acterial cmitamination. It slioiild never be ke])t, but 
should be eaten on the day of opening. 

VegeUihlea and fruit — These may, if contaminated by bacteria of the 
type described, give rise to the disease. Since, however, the bacteria find 
vegetables an unsuitable medium for growth, outbreaks of food poisoning 
from vegetables are uncommon. 

Milk. — Milk has on several occasions been the cause of outbreaks of food 
poisoning, and both Salmonella organisms and stay^hylococci have been found 
present in the affected milk. If milk is infected with the microbes, all that 
is necessary is a suitable temperature for their growth, and it speedily be- 
comes a dangerous article of food. It is readily understood, therefore, that 
these cases are of much commoner occurrence in the warm weather of 
summer. Carriers of Salmonella organisms are a common cause of ouU)reak8 
due to milk or cream. Milk and cream may be contaminated with pathogenic 
organisms, and give rise to epidemics, e.g, typhoid and paratyphoid fever, 
from polluted water or from carriers handling the milk. In a similar manner 
outbreaks of tonsillitis and scarlet fever may result from carrier infections. 

W. H. WiLLCOX. 

Donald Hunter. 

Bacteriology. — Following work by Savage in this country, and by 
Jordan in America, bacterial food poisoning came to be regarded as synony- 
mous with infection by food-borne Baliuonella bacilli. This group of bacilli, 
like typhoid and dysentery bacilli fail to ferment lactose, but differ by 
fermenting glucose, mannite and dukiite with the formation of gas. 

In the first decade of the century the best-known bacilli of this group 
were the paratyphoid and euteritidis bacilli, but in 1912 Bainbridge, m the 
Milroy Lectures, differentiated Boot, enteritidis aertrycke from Bact. para- 
typhosus B, and established the fact that Bact. aertrycke was a much more 
important cause of acute epidemic food poisoning than Bact, paratyphosm B. 
By absorption methods of agglutination be showed that the two bacilli were 
aepazate entities, although their sugar reactions were identical, ^act. aertrycke 
was subsequently identified with Bact. typhi-muriumy by which name it is 
now known. The result of Bainbridge’s work was to establish the fact that 
with few exceptions epidemic food poisoning is caused by Bact. typhi-murium 
os BaU. erUeritidis (B. Gaertner). Thus Scott, during the years 1923-34, 
investigated 186 outbreaks of food poisoning in this country. No less than 
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110 of these were caused by Bact, typhi-muriumy while 19 were due to Boot, 
enteriMiSy 16 to BctcL tkompsony 13 to Boot, newporty and 8 to Boot, cholera- 
auis and its variety Bact. cholera-mis var, hunzmdorjf. 

Many of thesR bacilli are well known as causing infections in animals, 
and though the consumption of meat from “ emergency slaughtered 
animals is rare in this country, in Germany, on the other hand, it is common, 
as is also the consumption of uncooked or partially-cooked meat. Thus 
Meyer, in 1929, reporting on the incidence of Salmonella food poisoning in 
Germany following the consumption of meat and meat products during the 
years 1923-28, alludes to 493 outbreaks, with 14,567 cases and 133 deaths ; 
while Savage and White, from January 1921 to October 1923, reported 
86 outbreaks in this country, with 2300 cases and 24 deaths. 

Failure to recover bacilli of the Salmonella group from some cases of 
bacterial food-poisoning led Savage to suggest that some cases were caused 
by the ingestion of the products of previously existing bacilli, which had 
been killed in the preparatory processes, usually canning. This involved 
the existence of specific exotoxins in connection with the various bacilli 
involved, which, be it noted, were not limited to the Salmonella group. 
The symptoms of this “ toxin ” type of food poisoning tended to come on 
with less delay than was observed with infections with members of the 
Salmonella group, and the vehicle tended to be of the canned type, whereas 
the “ infective ” type was usually associated with more recently prepared 
foods. Moreover, in 1930 Dack and Jordan announced the discovery of 
cases of staphylococcal food poisoning. Since then many cases have been 
reported. Most of these have followed the consumption of milk products, 
tliough some have been traced to gravy, canned meat, pressed beef or fish. 
No one type of staphylococcus has been involved ; indeed, very few strains 
of staphylococci appear to have this property of toxin formation. That a 
preformed toxin is involved seems certain, in that the opportunity for the 
multiplication of the staphylococci before the consumption of the food is an 
antecedent necessity. The toxin is resistant to heat to such an extent that 
it is not completely destroyed by boiling for 30 minutes. It has very little 
effect on ordinary laboratory animals. Other cases of this type of “ Toxin ” 
food poisoning have occurred, due to such organisms as coliform bacilli in 
milk, and streptococci in fish, etc. Scott has suggested that about one-third 
of the reported outbreaks of food poisoning in this country are the result 
of staphylococcal intoxication, and Topley and Wilson suggest that another 
third may be due to other species of bacteria. 

The general method of investigating outbreaks of food poisoning is 
described in a memorandum by the Ministry of Health (1935). 

Chronic food poisoning differs from the epidemic type in that it is met 
with in individuals with no relationship, or no recent relationship, to epidemics 
of food poisoning. It is usually diagnosed in the laboratory, though a history 
of recurrent attacks of diarrhoea, or even of gastro-enteritis, perhaps over 
a number of years, and possibly dating from a typhoid-like illness may suggest 
to the clinician the presence of a member of the food-poisoning group of 
bacilli. Such infections are not infrequently met with in cases of colitis or 
“ intestinal toxaemia,’’ or may be disclosed in the routine examination of 
the intestinal contents, in which no intestinal symptoms exist. Such ex- 
amination may disclose the presence of non-lactose-ferinenting bacilli, and 
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exploitation thereof by way of vaccine therapy may stren^hen the hypo- 
thetical connection between the infection and clinical condition. 

The variety of bacilli thus found in connection with chronic food poison- 
ing is much larger than is the case with acute epidemic food poisoning, which, 
as shown above, tends to be confined to few types, viz. BcKit. typhi-murium 
and Bad. enteritidis. A condensed table of the chief sugar reactions and 
characteristics of these non-lactose-fermenting bacilli follows : 



Lactose. 

Glucose. { 

Mannite. 

Dulcite. 

Saccharose. 

“S 

c 

1 

Motility, 1 


Bad. typhosus . 

- 

A 

A 


- 

- 

4 

Described by Eberth in J 880. 
Cultivated by Saftrey in 
1884. 

B. shigos .... 


A 

~ 

- 

- 

- 

- 

1 Shiga, 1898. Kause, 1900. 

B. flexneri . 

- 

A 

A 


- 

4 

- 

Flexner, 1900. Strong, 1900. 

B. sonnei. 

A 

late 

A 

A 

A 

late 




Sonne, 1915. 

B. paraiypkosus A. . 



+ 

+ 



4- 

Definitely classified by agglu- 
tination. 

Can only be differentiated one 
from the other by absorp- 

B. paratyjfhosus B. . 

— 

+ 

-h 

-1- 



-I- 

tion or complement devia- 
tion tests. The common 

B, aertrycke . 

(Now known as B. 
iyphimurium.) 


'b 


4 



4 

agglutination reaction dif- 
ferentiates tliem from the 
other members of the 
. group. 

B. ga/ertmr . 

- 

+ 

+ 

+ 

— 

~ 

4 

Definitely classified by agglu- 
tination. 

B. asiaiicvft . 


+ 


- 

+ 

4 

- 

The only non-motile member 
of the group. 

B.of epidemic jawndics 

- 

+ 

+ 

- 

- 

4 

4 


B. moryan . 

- 

+ 

- 

- 

- 

4 

-} 


B. pyocyaneus . 

— 

— 

- 

-- 

... 

- 

4 

Usually shows characteristic 
pigment formation. 

B. fcBcalis alkaligenes 

— 


■■ 

— 

— 

— 

— 

Fine growth resembling that 
of typhoid. 


(+) indicates formation of acid and gas in sugar tubes, or formation of indole or 
active motility, respectively. 

(~) indicates the converse, respectively. 

(A) indicates formation of acid, without gas, respectively. 
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The group of Salmonella bacteria typified by B, paratyphosus A and 
B. typhi-nmnum and B. gaertner constitute upwards of sixty named varieties 
of bacilli. Their ultimate classification depends upon the composition of 
their antigens — ^flagellar and somatic — ^indeed, their antigenic analysis. 

The ultimate classification of any particular intestinal bacillus must 
rest upon specific serum agglutinations, antigen analyses and absorption 
tests. Such tests have differentiated from 60 to 70 varieties of bacilli in the 
“ Salmonella ” group alone. 

The foregoing bacilli are the common abnormal bacteria found in epidemic 
and chronic food poisoning. The list is not to be taken as in any way 
exhaustive. There are, for instance, bacilli giving the sugar reactions of 
the paratyphoids which do not agglutinate with the specific sera of the 
members noted above, nor yet with a mixed Salmonella serum as issued by 
the Oxford laboratory, and yet which are controlled by an autogenous 
vaccine. There is more than one variety of Morgan’s bacillus, and Castellani 
has described a Bact. pseydo'dsiaticusy which ferments dulcite, specimens 
of which are occasionally found in the human stool in this country. Again 
there appears to be a group of “ late-lactose-fermenting ” bacilli, which give 
the reactions of the Salmonella group, and after a lapse of perhaps 48 hours 
lactose is fermented. Finally, there is a group which gives acid fermentation 
of glucose, mannite and dulcite, without gas, many of which are promptly 
controlled by the use of an autogenous vaccine. 

John Matthews. 

Pathology. —The posi-niortem aigns are those of an acute gastro-enteritis, 
with evidence of a general bacterial infection or toxsemia. When diarrhoea 
has been very severe, the tissues of the body may be shrunken from drainage 
of fluid. Rigor mortis sets in early. The stomach may show some redness 
from congestion, and, especially where vomiting has been severe, there may 
be small submucous haemorrhages. Much mucus is generally present, but 
the stomach contents are free from blood. The inflammatory signs in 
the small intestines are usually more marked than in the stomach, which is 
an important distinction from chemical irritant poisoning, such as that 
caused by arsenic. The mucous membrane is swollen and congested, and the 
lymphoid follicles and Peyer’s patches often show marked swelling and 
congestion. The signs are often more marked in the ileum than in the upper 
part of the small intestine. The mucous membrane of the large intestine 
may be swollen and congested, and the lymphoid follicles much enlarged. 
The contents are liquid and may contain much mucus. Small submucous 
haemorrhages may occur in any part of the intestinal tract. The spleen is 
congested and soft, and in cases where infection with living bacteria has 
occurred, it may be enlarged. The liver and kidneys may show cloudy 
swelling or fatty degenerative changes. It is important to remember that in 
fatal cases of food poisoning the macroscopic morbid changes found post 
mortem may be very slight. Cultures made from the blood in the heart, 
from the spleen, and from the intestinal contents may reveal the presence 
of food-poisoning organisms. 

S 3 rmptoms. — Latent period , — The period which elapses between partaking 
of the contaminated food and the onset of symptoms may vary firom a few 
hours to 3 or 4 days. Usually, however, the latent period is short, from 2 to 
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6 hotus being comnaon. The greater the amount of pretormed bacterial 
toxins in the food^ the earlier will be the appearance of symptome. The latent 
period is influenced by other conditions. Thus, if the poisonous food is taken 
on an empty stomach, the symptoms will come earlier. A^ain, if the infected 
food is taken alone, the symptoms will occur earlier than if it is taken with a 
considerable amount of other wholesome food. 

The symptoms are of sudden onset, and in some cases a rigor may usber 
in the attack. The symptoms are usually those of gastro-enteritis, namely, 
furred tongue, severe abdominal pain and a rise of temperature, and often 
vomiting and purging. The stools are liquid and very offensive, and some- 
times contain mucus and blood. In severe cases there may be cramps in the 
calves of the legs, and collapse with heart weakness, and the patient may 
become cold and blue owing to the feeble circulation consequent on a state of 
extreme collapse. In some cases rashes appear of the type of “ erythema,” 
and in severe cases “ purpura.” Often the severe cases present the symptoms 
of bacterial infection of tlie blood (septicsBmia) and such complications as 
pneumonia or toxic jaundice are then likely to occur. In some attacks of 
food poisoning, especially those due to contaminated fish, the toxins appear 
to act especially on the blood vessels, producing rashes with considerable 
swelling of the skin (erjthema and urticaria), which are associated with fever 
and a furred tongue, though there may be but little or no diarrheea and 
vomiting. In these cases, idiosyncrasy or allergy may play an important 
part. 

Diagnosis. — The diagnosis is usually clear, from the sudden onset of 
typical symptoms a short period after taking contaminated food. A specimen 
of the stool should be taken for bacteriological examination in order to 
determine the presence of organisms of the Salmonella group, etc. A sample 
of blood should be taken for agglutination tests with organisms of the food- 
poisoning group, and the blood agglutination tests should be repeated after 
an interval of a few days, when a rise in the agglutination titre would be 
expected. It cannot be too strongly emjphasis^ that the symptoms of 
bacterial food poisoning are almost identical with those of poisoning by 
arsenic or antimony or other chemical irritant poison. An analysis of the 
vomit, faeces and urine for arsenic and irritant chemical poisons at once 
renders the dia^oeis clear. 

Course and Prognosis. — In mild cases, the symptoms clear up in a few 
days and the patient is completely restored to health. Where there is an 
actual infection with living pathogenic organisms the illness may ruji a course 
similar to that of typhoid fever. Severe cases may present symptoms so 
acute as to resemble true cholera, and in these the prognosis is grave. 

Complications and Sequelae. — ^An attack of bacterial food poisoning 
may be complicated by the development of a specific disease, such as enteric 
or paratyphoid fever, owing to the living organisms of this disease being also 
present in the contaminated food. After an attack of bacterial food poisoning 
there is sometimes left a latent bacterial intestinal infection so that the 
patient, in addition to being a “ earner ” of disease, is liable to recurring 
attacks of enteritis from slight causes. 

Treatment. — Prophylactic.— T he importance of this has been already 
indicated above. The greatest care should be taken in the avoidance of 
articles of food likely to be contaminated, and the efficient cooking of food 
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whereby any living bacteria present are destroyed is a great safeguard. After 
oaokbg, rigid care should be taken in the storage of food to prevent con- 
tamination, 

Omeral treatment , — Rest in bed is essential. The diet should consist of 
liquids, such as water, albumin water, dextrose 5 per cent, solution in normal 
saline, chicken broth or whey. Milk is often best avoided ; peptonised milk 
or citrated milk (2 grains of sodium citrate to the ounce of milk) diluted 
with an equal quantity of water may be given. The feeds should consist 
of 3 or 4 ounces of liquid every 2 houm, and to these 1 or 2 teaspoonfuls of 
brandy may be added with advantage. As the symptoms improve, the 
dietary is gradually increased. Hot applications to the abdomen are advis- 
able. Where there is much pain and diarrhoea without collapse, the hypo- 
dermic injection of morphine is advisable. This may be given with advantage 
with atropine, e.g, morphine hydrochlor. gr. atropine sulph. gr. ^ Colon 
irrigations with 2 pints of normal saline are of value in cases with diarrhoea 
and slight collapse. In cases with choleraic symptoms and marked collapse, 
subcutaneous or intravenous injections of normal or hypertonic saline should 
be given. (See Article on Treatment of Cholera; p. 120.) A mixture of bismuth 
and soda with hydrocyanic acid is of value in relieving the gastric irritation, 
and to control the diarrhoea bismuth salicylate in 10 or 16 grain doses is 
useful. 

The treatment of a case of food poisoning should be accompanied by 
periodical bacteriological iTivestigations of the stools, and a case cannot be 
regarded as cured until three successive bacteriological examinations made 
at intervals of 2 or 3 days have shown freedom from infection with the 
pathogenic organisms of the disease. 

W. fl. WlLLOOX. 


BOTULISM 

Synonyms.— Sausage poisoning, Allantiasis. 

Eiefinition. — A rare, but very fatal form of poisoning due to the effect on 
the nervous S 3 ^stem of the toxins of the Bacillui> hotulinus. Botulism belongs 
to the lood-poisoning olasvS of disease, but differs from the old conception of 
ptomaine poisoning, in which the actual poison was supposed to be altered 
food product, on the one hand, and from the bacterial food poisonings, in 
which an actual infection is transmitted, on the other hand. Ptomaine 
poisoning has now only historic interest, and the bacterial food poisonings 
fall into the group of infections known as enterica, in which a period of incuba- 
tion is involved, and more or less symptoms of gastro-enteritis occur. Botul- 
ism depends upon the ingestion of* a certain minute quantity of preformed 
toxin, and in no way u])ou the introduction of the bacillus or spores thereof. 

Bacteriology, — B, holalinm is a large gram-positive bacillus, 4-V) fk 
long by 0-9 1*2 /x broad. It Htuin.s well with ordinary dyes, but tends to 
lose Gram's stain if care be not taken. It possesses flagella, and is slightly 
motile. It forms terminal or sub-terminal spores, especially, in the case of 
most strains, at a temperature between 20° and 25° C. Likewise the optimum 
temperature of growth for most strains is })etween 20° and 30°. The bacillus 
is a strict anaerobe, and will only grow in slightly alkaline or neutral media. 
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In deep stab culture growth occurs as a thin whitish streak, not reaching to 
the surface ; later the medium is cracked by the abundant formation of g^. 
With strict anaerobiosis the organism grows well on the ordinary media. 
Gelatine is liquefied. There are two types, A and B. They are readily separ- 
ated by the fact that chickens are susceptible to type A only. Three different 
strains are named. They are the Boise (type A), the Nevin (type B), and the 
Memphis (type A). Tyj)e A is more common on the Pacific Coast of America, 
while type B is more common in the Eastern States, and in Europe. The 
strains differ in their behaviour to heat. Most strains are killed by boiling, 
but the Boise strain can survive boiling for an hour, and consequently steam 
pressures are necessary to sterilise adequately food products contaminated 
therewith. The toxins of the various strains all seem to be destroyed by 
temperatures slightly less than 80° C., the Boise strain toxin being destroyed 
by 10 minutes at 73° C. The toxicity of the toxin can be so high that O-OOOl 
c.c. of the filtrate of a culture grown at 35° C. proved lethal to a guinea-pig 
of 350 g. The Boise strain also differs from the others in that it grows best 
at or about body temperature, and has a characteristic odour. 

Symptoms. —There being no incubation period, there are no symptoms 
j)rior to the onset of the dizziness and diplopia that constitute the first signs 
of the involvement of the cranial nerves. Occasionally there are some 
abdominal pains, accompanied by vomiting, and there is some weight in the 
suggestion that the vomiting denotes an unusually heavy dose of toxin, for 
vomiting usually presages a fatal termination. Other cranial nerves are 
gradually affected, the larynx becomes involved and speech may be lost, and 
later respiration and the heart's action become affected, by reason of the 
involvement of the spinal accessory and vagus. Consciousness is not lost. 
Obstinate constipation is the rule, in sharp contrast to the diarrhoea usually 
associated with enterica. Botulism differs from encephalitis lethargica in that 
there is an entire abseuce of the somnolent state characteristic of the latter 
condition, while the absence of fever differentiates it from anterior polio- 
myelitis. 

Prognosis. — This is very grave, the mortality being more than 50 per 
cent. In some outbreaks, for instance that of Loch Maree, every case proved 
fatal. Death may take place in 36 hours, or may be delayed for a week. 

Treatment. — Antitoxin given experimentally with toxin prevents the 
fatal effect of the latter. In practice, antitoxin treatment will only be available 
for use ill the later or less severe cases of an outbreak. Measures to promote 
elimination of toxin are called for, but are handicapped by the obstinate 
constipation. Alcohol appears to have a distinct effect in “ denaturing " the 
toxin, and may, therefore, be given freely, partly for tliis effect and partly 
for stimulation. Strychnine should also be given. Ether anaesthesia is said 
to delay fixation of toxin by the tissues, and if so it might be usefully em- 
ployed while antitoxin was being procured. Some relief from the mental 
distress due to the absence of unconsciousness would also accrue. 

John Matthews. 



SECTION VI 


DISEASES OF METABOLISM 

BASAL METABOLISM 

By basal metabolism is meant tbe metabolism of an individual when he is 
lying down in as complete a condition of rest as possible, and has taken no 
food for 14 hours — the post-absorptive state. 

Basal metabolism is increased by the intake of food, and the amount 
and nature of the food determines the amount of its increase. Exercise 
also increases metabolism, and considerably so. In order to obtain an 
accurate estimate, certain precautions are therefore necessary. It is custom- 
ary to prescribe a light evening meal some 14 hours before the test, and to 
make the subject lie down, with the muscles in complete relaxation, for 
half an hour. The actual estimation may be performed in two ways, namely, 
by the direct method and by the indirect method, the latter being easier 
but not so accurate. In the direct method, the air which is breathed out 
under the standard conditions is collected in a Douglas bag for 10 minutes 
and the total volume measured. The amounts of carbon dioxide e nd oxygen 
present are estimated by means of a Haldane gas analysis apparatus. By 
this means the Respiratory Quotient (R.Q.), ie. the ratio of the volume of 
carbon dioxide given out to the volume of oxygen taken in, and the amount of 
oxygen used may be determined with great accuracy. In the indirect method, 
the subject breathes oxygen which is in a closed system for 10 minutes. 
The carbon dioxide formed is absorbed with soda lime, and the oxygen 
which has been used is calculated from the amount of gas which has dis- 
appeared from the system. The surface area of the body in square metres 
is then estimated from the weight and height of the patient by means of 
the nomograph (Fig. 7). The amount of oxygen which has been used 
by the patient is then expressed in terms of one square metre of body surface 
per minute. The next step may be done in one of two ways. (1) The amount 
of oxygen per square metre of body surface is compared with the amount 
of oxygen which an average subject of the same age and sex consumes (see 
Table I.). (2) The number of heat calories which the oxygen would give 
when burnt under standard conditions is ascertained from the tables of 
oxygen values, and this result is compared with the calories per square metre 
of body surface which an average subject of the same age and sex would 
consume (see Table II.). The final result in either method is expressed as 
plus or minus x per cent, as compared with the average values in the case of 
nonnal people. 
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Fia 7 — Bootuby and Sandiford’s Nomograph. 

The weight In pounds or kllonammea is shown on Scale 1. The height In Inches and cent!* 
metres Is shown on Scale II. The surface area In square metres Is shown on Scale 111. 
7'he normal standard calories per square metre of body surface per hour are shown on 
Scale IV. The total calories per diem are shown on Scale V. 

Directions. — Keep the chart flat. Use a flercible ruler with a straight edge, or a strip 
of stiff paper, such ae a postcard. (A ) Locate the position of the weight and height on 
Scales 1 . and II. respectively. Apply the straight edge of the ruler, and note where it cuts 
Scale 111. Head the figure on Scale III., which will give the surface area of the body in 
square metres. (B) Locate the surface area on Scale 111., and the nor* lal standard calories 
per square metre pet hour for the age and sex of the subject on Scale IV. Apply the 
straight edge of the ruler, and see where it outs Scale V. Read this figure, which gives the 
total oaeal calories per 24 hours. 

Large scale nomographs may be obtained from W. B Saunders Go , West Washington 
Square, Philadelphia, U 8.A., or from H N. Rimer, 1641 Monadnock Buildings, Chicago, 


WEIGHT IN MILOGPAAtS 
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It is accepted that the subject is aormal if the fi^re lies within the 
limits of plus or minus 10 per cent. Important variations occur when the 
thyroid is affected. If the gland is atrophied or absent (myxeedema), the 
basal rate may be as low as minus 40 per cent, ; while if it is overactive 
(exophthalmic goitre), the basal rate may be very high, varying from plus 
15 to 20 per cent, to 100 per cent, or even more. In starvation and severe 
undernutrition, the basal rate will be below minus 10 per cent. 


STANDARDS 


Ta.bls I. — Ayerage Amounts of O^gen 
per min. per square metre of 
surface (Du Bois). 


Age. 

12-13 

Males. Females. 

Cubic Centimetres of Ozyge 
. 172 — 

14-lG 


. 159 

148 

16-18 


. 148 

138 

18-20 


. 142 

131 

20-30 


. 136 

128 

30^ 


. 136 

126 

40-60 


. 133 

124 

60-60 


. 129 

121 

60-70 


. 126 

117 

70-80 

, 

. 122 

114 


Table II. — Average Calories per hour 
per square metre of body surface 
(Du Bois). 


Age. 


Males. 

Females. 

14-16 . 


. 46-0 

430 

16-18 . 


. 43-0 

40-0 

18-20 . 


. 410 

380 

20-30 . 


. 30-5 

37*0 

30 40 . 


. 39*6 

36*6 

40-60 . 


. 38-6 

36*0 

60-60 , 


. 37-6 

360 

60-70 . 


. 36-5 

34*0 

70-80 . 


. 35-6 

38*0 


ACIDAiMIA, ALKA1.A5MTA, AND ALLIED CONDITIONS 

Definitions . — Acidenmia signifies that there is an increase in the H-ion 
conceiitratiou of the blood. This may be due to an increase in the amount 
of 00a the blood, or to an increase in the fixed acids of the blood. In the 
latter case, the acid unites with the bases and lowers the amount of COa 
which can be carried in the blood. The name acidosis has been applied to 
this latter condition, but it has given rise to so much confusion that it is 
better to abandon the name altogether, and to speak of a decrease in the 
alkali reserve of the blood. Alkalwmia signifies that there is a decrease in 
the H-ion concentration of the blood. The name alkalosis has been used to 
describe the conditions in which there is an increase in the alkali reserve 
of the blood, but, for the same reason as for acidosis, it would be better 
to drop the name altogether, and to speak of an increase in the alkali 
reserve. 

Physiology. — The reaction of a fluid is best expressed in terms of the 
concentration of the H ions. It is known that the H and OH ions react 
in accordance with the equation (H) x(OH) ^(HgO), and that the equilib- 
rium reached obeys the law of mass action. This is expressed as follows : 

= The brackets signify concentrations and K is a constant, 

(HgO) 

which is dependent on the temperature. Since the mass of the water is 
enormously greater than the mass of (H) and (OH) ions, (K^O) may be re- 
garded as a constant, and the equation may be written in a simpler form 
(H)X(OH)=-K. The constant K is called the dissociation constant of 
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water, and at 15® 0, has the value of If a solution is neutral, the 

concentration of H and OH ions will be equal, i.e. (H) =(OH) = 10 “’*®^, since 
(H) X (OH) = 10 ' '*•'*. An acid solution has a greater concentration of H ions 
than OH ions, and it follows from the equation that an increase in the con- 
centration of the H ions results in a decrease in OH ions, since K is a constant. 
It is inconvenient to express (H) as a negative and fractional power of 10 , 
and Sorensen has introduced a notation which avoids this difficulty. Since 
(H) = 10 "’'®’, -7*07 is, by the definition of the term logarithm, the log. of 
the H-ion concentration of water. Sorensen disregarded the negative sign 
and called the numeral 7*07 the joH value of water. It follows from this 
that as the pH value of a fluid increases, the H-ioii concentration and, there- 
fore, the acidity diminishes, because a large negative number is actually 
smaller than a small negative number. If a fluid has p H = 7*07 it is neutral, 
like water ; if it has pH = 1 it has the acidity of decinormal hydrochloric acid ; 
while if pH = 13-2 it has the alkalinity of decinormal caustic soda. Normal 
blood has a pH which is slightly alkaline, and lies between 7-34 and 7-47 by 
the Hydrogen Electrode Method and 7*64 and 7*72 by the Indicator Method. 
The figures for the Hydrogen Electrode Method will be used in this 
article. 

It is very easy to change the reaction of a fluid like water, which only 
contains H and OH ions. Blood, however, is a very complex fluid, since it 
contains salts of weak acids, such as the acid and alkaline phosphates, and 
sodium bicarbonate, which, together with the haemoglobin and proteins, act 
as “ buffers ” and prevent the reaction of the blood being easily changed. 
Further, other regulating mechanisms are at work, since urea can be split 
up into carbon dioxide and ammonia ; the former can be excreted by the 
lungs, while the latter can be used to neutralise an acid. The kidney can ex- 
crete acid or alkaline salts which may be in excess, and thus help to keep the 
reaction of the blood constant. Much attention has been paid to the regula- 
tion of the blood by means of the sodium bicarbonate and carbon dioxide. In 
this process, the respiratory centre plays a very important role, since, if it is 
damaged in disease or by drugs, such as morphine, the regulating mechanism 
is upset. When a fluid contains only weak acids and their salts, the H-ion 

concentration varies according to the equation = xK, when K 

BHCO 3 ) * 

is a constant, and the brackets signify concentrations. If there is an increase 
in the H-ions of the blood, there must be an increase in the size of the fraction 

y value of K does not alter. Tlie increase can be made in two 

ways, namely, either by decreasing the amount of NaHCO^, or by increasing 
the H 2 CO 3 . If, on the other hand, the H-ion concentratiom is decreased, K 
can be kept constant, either by increasing the amount of NaHCO^, or by 
decreasing the H 2 CO 3 . Iffie amount of NaHCOp present in the blood is termed 
the alkali reserve. This is estimated by measuring the COg present in the blood 
or plasma which has been exposed to COg at. a pressure of"40 mm. of Hg. 
(Van Slyke’s method). The figure for normal blood lies between 40 and 55 vols. 
per 100 c.c., while that for plasma, which is the one usually estimated, is 
55-70 vols. per 100 c.c. of blood. The estimation of the CO^ in the alveolar 
air is also of assistance, since in health the COa is present at the same tension 
in the blood and alveolar air. When the alkali reserve is reduced, there will 
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also be a decrease in the percentage of CO2 in the alveolar air, from the usual 

figure of 5 per cent., which will keep the fraction constant, and so 

(NaHCOa) 

prevent any change in the pH. This will necessitate an increase in the volume 
of the respiration, as the same amount of CO2 will be excreted under similar 
conditions of exercise and food. The increased depth of respiration is seen in 
the “ air hunger ” of diabetic coma. 

Addwmia. — This may be due to : 

(1) A considerable increase in the H2CO3 of the blood together with a 
smaller increase in the alkali reserve. This occurs in morphine poisoning, 
since the respiratory centre is depressed and thus rendered insensitive to a 
small concentration of H2CO3. 

(2) An increase in the H2CO3 of the blood, with little or no change in the 
alkali reserve. This occurs in emphysema, bronchitis, asthma and other 
causes of bronchial obstruction, in which there is difficulty in getting rid 
of the CO2 from the blood. 

(3) A decrease in the alkali reserve, with little or no change in the H2CO3. 
This condition may be due to many causes. The simplest are the administra- 
tion of acids and acid salts, such as calcium chloride and ammonium chloride. 
In uraemia the condition is the result of the inability of the kidney to excrete 
acid salts. In diabetic coma and in the carbohydrate starvation which is 
found in cyclic vomiting, pernicious vomiting of pregnancy, and the vomiting 
due to chloroform or ether anaesthesia, the resulting ketosis is responsible for 

COH 

the acidaemia. It is believed that the enolic group | of aceto-acetic acid 

CH 

stimulates the respiratory centre. Acidaemia of this type is also met with 
in gastro-enteritis. In all these conditions there is an increase in the depth 
of the respiration, most marked in diabetic coma (air hunger), but may be very 
striking in the other conditions. The pH of the blood may rise to 7*25 or 7*3, 
and the alkali reserve may fall to 30 or 25 vola. of COg per 100 c.c, ; and the 
percentage of CO2 in the alveolar air may be reduced to 2 or 1*5 per cent. 
If the vomiting is very severe and the ketosis slight the patient will develop 
an alkalosis. 

Alkalcemia, — This is the opposite of acidaemia, and may be due to : 

(1) A considerable increase in the alkali reserve, with little or no increase 
in the H2COS of the blood. This may be the result of the administration of 
large doses of alkali, as in the treatment of gastric ulcer. The symptoms in 
this case are loss of appetite, severe headache, irritability, restlessness and 
tetany. The condition may also arise if a patient suffers from severe vomiting, 
without ketosis, as in pyloric obstruction or high intestinal obstruction, and 
in young children with hypertrophic pyloric stenosis. In such the symptoms 
are due to the loss of the hydrochloric acid and sodium chloride present in the 
vomit, which outweighs the tendency towards acidsemia produced by the 
ketosis, and has most effect when, for some reason, ketosis has not occurred. 
In all these conditions the kidneys may fail to excrete urea and other sub- 
stances, and the patient may die of ursemia, although the organs are not 
obviously diseased. The alkali reserve is high, and may be 80 or 90 vols. of 
CO2 per 100 c.c. of blood, while the pH of the blood is less than 7*5. 

(2) A decrease in the alkali reserve with a considerable decrease in the 
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H^Os of the blood occurs in people who live in high altitudes. They are often 
cyanosed because the blood is anoxaBinic. If an individual ascends quickly, he 
will at first suffer from dyspnoea as well as cyanosis. The lack of oxygen causes 
deeper respiration, and more carbon dioxide is washed out of the blood. In 
the attempt to compensate for this change, the kidney excretes less acid and 
more ammonia, and the urine becomes alkaline. The loss of alkali causes a 
decrease in the alkali reserve, and at first suggests that an acid asm i a exists, 
but the fall in the pH is conclusive proof that the loss of COg is greater than 
(H CO 1 

that of alkali As the patient becomes acclimatised, the pH 

(JHICU3) 

gradually rises to normal, although the cyanosis still exists. 

Diagnosis. — This can only be made with certainty by employing the 
more accurate methods for determining (1) the H-ion concentration of the 
blood (Hastings and Sendroy), (2) the alkali reserve of the blood (van Slyke), 
(3) the alveolar COg (Haldane and Priestley, Hasselbach, Fridericia), (4) 
the reaction of the freshly passed urine, (5) the amount of acoto-acetic acid 
and ammonia in the urine, and (6) the amount of sodium bicarbonate which 
is necessary to make the urine alkaline. (In health a dose of 5 g. is sufficient 
to make the urine alkaline for a short while.) 


Prognosis. — This depends almost entirely on the nature of the disease 
causing the condition. 

Treatment. — This should l>e directed to removing the cause of the 
condition. The treatment of the ketosis which occurs in diabetes is described 


on p. 427. In acida3mia, sodium bicarbonate, (4 g.) 4-hourly, should be 
given together with dextrose 1 oz. (25 g.) 4-hourly, with an abundance of 
water ; in severe cases it is better to give 600 c.c. of a mixture of 2 per cent, 
sodium bicarbonate and 10 per cent, dextrose intravenously. The treatment 
should, if possible, be controlled by estimations of the alkali reserve. Small 
doses of insulin, 10 to 20 units, may be of assistance. The bowels should be 
kept well open. 

In alkalajmia, all alkalis should be stopped and acid sodium phosphate, 
gr. 30 (2 g.) 4-hourly, should be prescribed, besides sugar and water, as in 
acidtenda ; in severe cas(3s it is better to give 6(K) c.c. of a mixture oi' 10 per 
cent, dextrose intravenously. Here also treatment should, if possible, be 
controlled by estimations of the alkali reserve. 


DIABETES MELLITUS 

Diabetes mellitus is a disease in which the metabolism of carbohydrates, 
together with that of proteins and fats, is disturbed. The obvious signs of 
this are the presence of sugar and acetone bodies in the urine. 

Etiology. — (a) Pkedispokino Causks.-- Diabetes is more common among 
Jews than Gentiles, and in Frankfurt 31 *5 per cent, of the cases were of 
Jewish descjent. ft is also very common in a mild form among the natives of 
I^dia and Ceylon. Heredity undoubtedly plays some part, as many members 
of a family may be affected. This can partly be explained as being due to 
the gftjPg e xce^es of diet, especially when the disease develops late in life. 
But Sbiscaimot explain all the cases, especially those which occur among the 



DIABETES MELLITUS 


409 


younger members of the family. The familial form is sometimes very mild, 
but may be very severe. Josliu obtained a history of heredity in 13 per e^t. 
of his cases. The inheritance of diabetes is probably a recessive char- 
acteristic. On this hypothesis, if two diabetics marry 100 per cent, of the 
children should develop diabetes, but so far only 8 out of 32 children, or 25 per 
edit,, imve don(3 so ; if a diabetic marries someone whose near relations have 
diabetes, 40 per cent, of the children should develop the disease, but only 48 
out of 475 children, or 10 per cent., have been affected ; and if two people 
whose near relations have diabetes marry, 16 per cent, of the children should 
become diabetic, but only 98 out of 2309 children, or 2.4 per cent., have had 
the disease. The discrejiancy between the anticipated and observed figures is 
flue to the short period in whi(;h the patients have been observed, as many 
of them may develop the disease in old age. (White and Piiicus.) Oases 
of diabetes in husband and wife occur occasionally, but this is probably 
due to similarity of living and not to contagion. The disease is more 
common among males than females. It is commoner between the ages 
of 40juid 60 ; these two decades contained 48 per cent, of Joslin’s cases, 
wEIe'bhTy' 7 per cent, of the cases occurred between the ages of 20 and 40, 
and 4 per cent, were under 20. 

(6) Excxtinc Causes, — The disease is often present among elderly people 
who (1) take an excess of carbohydrate foods and sugar, (2) are considerably 
overweight, (3) have a blood pressure which is considerably raised, and (4) are 
subject to great anxieties. But the exciting cause of the acute disease which 
is seen in young people is quite unknown. 

Pathology. — The blood normally contains sugar, and the amount varies 
in health between 80 and 120 mg. per 100 c.c. The total amount of sugar 
in the blood of a man weighing 65 kilos, or 10 st. 3 lb., would be 4 to 6 g. 
assuming that the total volume of the blood is ^Irth of the body-weight, i,e. 
5000 c.c. The percentage amount of sugar in the blood remains fairly 
constant, so long as no food is eaten. A dose of 50 g. of dextrose will 
cause a rise in the blood sugar in the arterial blood, from 100 to 150 to 
180 mg. per 1(X) c.c. The change may be evident in 10 minutes, and 
usually reaches its maximum in 30 minutes. The sugar returns to its original 
level in a variable time — 60, 90, 120 minutes, depending on the individual 
(Fig. 8). The sugar in tlie venous blood, after a carbohydrate meal, is 
about 20 mg. less than that in the arterial blood. Provided that the 
blood sugar docs not exceed 180 to 200 mg. per 100 c.c. in the arterial 
blood, no sugar is excreted in the urine ; but this again is a variable factor, 
as some people pass sugar at a considerably lower level than 180 mg. 
per 100 C.C., whereas others do not although the blood sugar rises to 250 to 
300 mg. per 100 c.c. A carbohydrate meal produces a similar effect, 
but the rise is usually slower and more sustained. Protein does not cause 
any rise in the blood sugar of healthy people, but it does so in diabetic 
patients. 

Some of the sugar which is eaten is burnt at once as the respiratory 
quotient approaches 1 after the dose of sugar, but the greater part of it 
must be stored, either in the liver or muscles. A healthy adult can usually 
eat 100 to 200 g. of pure dextrose without causing any glycosuria, but the 
individual variations are great. 

In the mild cases of diabetes the blood sugar when fasting may be within 
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narmal limitS) but a dose of 50 g. of dextrose will raise the blood sugar 
from 120 mg. per 100 c.c. to above 200 mg. per 100 cx. The maximum 
height may be reached in 1, 2 or 3 hours, and then the blood sugar returns 
slowly to its original level (Fig. 9). Sugar is excreted in the urine all the 
time the blood sugar is above the threshold of the kidney for the individual, 
which may be 180 mg. or 200 mg. per 100 c.c. In the more severe cases 
the blood sugar is always above the threshold, and sugar is excreted through- 
out the day. In these cases there is a decrease in t he p ower, of bu rnin g 
sugar, and the r^piratory quotient does not approach 1 >fter a meal, and 
may be below 0*8. When the carbohydrate metabolism is seriously upset, 
proteins also cause a rise in tlie blood sugar, as 58 per cent, of the protein 
molecule is burnt as sugar. The thirst of which the patient complains is 
due to the excretion of the sugar, as apparently this cannot }>e excret(‘d 
without a good deal of water. 

When the sugar cannot be burnt properly, the metabolism of fat is also 
upset, and the fatty acids, aceto-acetic acid, ^-oxybutyric acid, and acetone, 
are excreted in the urine. These are incomplete products of fat metabolism, 
and cannot be burnt completely in the absence of a certain amount of sugar 
metabolism. The amount of acetone excreted in the urine is very small ; 
the aceto-acetic acid forms about 30 per cent, and ^f-oxybutyric acid 70 per 
cent, of the total acetone bodies if these arc present in large amounts. This 
condition is now called ketosis, instead of acidosis, as usually there is no 
change in the H-ion concentration of the blood. 

The amount of carbon dioxide in the alveolar air is usually over 5 per cent, 
in healthy persons, but Jt is reduced when ketosis is present (Beddard, 
Pembrey & Spriggs, Poulton). It may fall below 3 per cent., but this does 
not mean that the patient will pass into coma at once, but only that the 
condition is serious. If it falls below 2 per cent., the patient is usually 
comatose and is unlikely to recover unless insulin is injected in adequate 
amounts. The poisonous substance is probably aceto-acetic acid, acting 

” I 

COH 

not aa an acid, but through the enolic group || . This acts ou the 

CH 

I 

respiratory centre (Hurtley and Trevan). The alkali reserve of the blood 
plasma is much reduced in severe cases and may fall from the normal 55 to 70 
vols. per cent, to below 20 vols. per cent. 

The sugar metabolism is controlled by the internal secretion of four 
glands, namely, that of the islands of Langerharis, this being opposed by the 
suprarenal gland, the thyroid gland, and the posterior lobe of the pituitary 
gland. 

The islands of Lan^erhans . — The relation of the pancreas to the metabolism 
of sugar has been recognised ever since von Mering and Minkowski, in 1889, 
showed that complete removal of the gland caused glycosuria and death of 
the animal. If, in a dog, the remnant be Jth to ^th of the whole gland, mild 
diabetes occurs ; if less than |th, severe diabetes results (Allen), The 
pancreas is made up of two glands : — (1) the acinous portion, which secretes 
the pancreatic juice through the pancreatic duct. It has no action on the 
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sugar metabolism, since if it is entirely destroyed as a result of ligaturing the 
duct and replaced by fibrous tissue the sugar metabolism is quite unaffected 
so long as the islands of Langerhans are intact. (2) The islands, first 
described by Langerhans in 1869, are now recognised as definite entities, 
forming about jjart of the whole pancreas, and having an abundant 
blood supply. They contain three kinds of cells, called alpha, beta and gamma 
cells, which contain granules in their protoplasm as in the case of the gland 
cells of other organs. The alpha cells form about Jrd, and the beta about 
frds of the islands, while the gamma cells are few in number. The granules 
in the alpha cells stain differently from those in the beta and gamma cells, 
and these again stain differently from those in the acinous portion. Hence, 
if the tissues are fresh, the three kinds of cells in the islands can easily 
l>e distinguished from each other. When the surviving islands of a partially 
depancreatised dog are overworked by excessive sugar or carbohydrate 
feeding, only the beta cells are affected. The granules gradually disappear 
and a vacuole appears (hydrops of the cell). This process may continue 
until the cell finally consists of a large vacuole, with the nucleus flattened 
against one side, whilst all the granules have disappeared. Finally the cell 
breaks up and disappears. If the process is continued long enough the 
island will consist of alpha and gamma cells alone, and will be much smaller 
than usual. These experiments prove that it is t he beta cells which control 
the sugar metabolism. The action of the alpha and gamma celiris 'uirkn own. 
The internal secretion of the beta cells had never been isolated until, in 1922, 
Banting, working with Best, succeeded in preparing an extract which had 
the power of lowering the blood sugar of a depancreatised dog, and of pro- 
longing its life considerably. At first it was necessary to destroy the acinous 
portion of the pancreas by ligaturing the duct thirteen weeks before the 
extract was made, but now the extract is made from the fresh gland. 

Properties of insulin . — The extract of the islands of Langerhans is (jailed 
insulin. It has been prepared in crystalline form, and 1 mg. contains about 
.26 units. Its constitution is not known, but the molecule must be very 
complex since it contains 23-24 tyrosine groups as well as some sulphur atoms. 
It has considerable capacity for binding acids, for it forms salts with hydro- 
chloric acid, and has a greater capacity for binding bases. It is destroyed by 
pepsin, trypsin and alkalis, and therefore cannot be absorbed from the 
alimentary canal. Insulin enables the blood sugar to be kept within normal 
limits, and the liver and muscle to contain plenty of glycogen, so that tln^ 
respiratory quotient will be about 1-0 and the fat correctly burnt. If insufficient 
insulin is present, the blood sugar will be increased in amount ; the liver and 
muscles will contain little glycogen, the respiratory quotient will be about 0-7 ; 
and the urine will contain sugar and also acetone bodies, as the fats cannot 
be correctly burnt under these conditions. If there is excess of insulin the 
blood sugar will be small in amount ; the muscles will contain plenty of gly- 
cogen, but the liver will contain very little. The j)reci8e way in whicjh insulin 
acts is not yet understood, as it has no action on dextrose outside the body. 

The potency of insulin is estimated by its power to dower the blood sugar 
of a healthy fasting rabbit or mouse to a certain level. The amount of insulin 
which lowers the blood sugar of a healthy fasting rabbit weighing about 2 kg. 
to 45 mg. per 10() c.c. in 2 hours is termed 2 units, and this represents about 
0-04 mg. of the pure product. All the insulin prepannl in this country 
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has been caitefully tested under the supervision of the Medical Research 
Council. It is dissolved in acid solution containing 0*5 per cent, of tricresol) 
and is of such a strength that 1 c.c. contains 20 units, 40 units (double 
strength), or 80 units (quadruple strength). It is put up in rubber-capped 
bottles, and does not deteriorate even in hot climates. 

If too big a dose of insulin is given to a rabbit, the blood sugar will fall 
below 45 mg. per 100 c.o. and the animal may have convulsions and die. 
These symptoms can be relieved at once by the subcutaneous injection of 2 
or 3 g. of sugar, unless the dose of insulin has been very large. Adrenaline, 
1 in 1000, 0*3 e.c. (miti. 5), or pituitary (posterior lobe) extract, 5 units 



(0*5 C.C.), will also relieve the symptoms at once. In human beings insulin 
acts in a similar manner, and if sufficient insulin is administered the blood 
sugar is always lowered. A dose of 5 to 10 units will lower the blood sugar of 
a healthy fasting adult of about 65 kilos to about 50 mg. per 100 c.c., but 
usually does not cause any symptoms of hypogiycsemia. Human beings, 
considering their much greater weight, are, therefore, much more sensitive 
to insulin than a rabbit. 

When the blood sugar is raised, as in diabetes, the insulin causes a similar 
decrease in the blood sugar provided that a sufficient amount has been given. 
The extent to which the blood sugar is lowered varies in every patient and no 
definite law can be stated. The maximal decrease (Fig. 10) occurs about 
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nervous symptoms during life, there may be definite changes in the spinal 
cord, such as sclerosis of the posterior columns. There is no change in the 
sjntnpathetic ganglia or in the pituitary gland. Atrophy or hypertrophy of the 
subcutaneous tissues may be seen at the site of the insulin injection. 

- In severe and advanced cases of diabetes the blood contains 
an excess of fat, either fatty ac^ids or choleijterol. On separation of the 
corpuscles the plasma or serum has a pearly white appearance ; this is 
always a sign of the severity of the disease, but patients have occasionally 
made fair recoveries of sugar tolerance. The retinal vessels in lipaemia are 
very striking objects. In the less severe cases, the arteries and veins have a 
salmon pink appearance throughout their course. In the more severe 
rases, the vessels at the periphery become creamy white in colour, although 
near the disk, they are still salmon pink. In the severe cases, the distinction 
between the arteries and veins is completely lost and the vessels resemble 
fiat ribbons. The vision remains unaffected. 

Symptoms. — The onset of the disease may be very acute and great thirst 
is complained of ; the very day of onset of the tMrst can sometimes be 
discovered. Some of these oases have died in coma, undiagnosed. Usually 
the onset of svTnptoins is insidious, with lassitude, loss of energy, or pruritus, 
thirst not being a prominoifh symptom. In the mild cases, especially among 
elderly people, the diagnosis is usually made either in the course of a routine 
examination, or by accident, e.g, because of the complaint of white spots on 
the clothes or boots. In severe cases, thirst is the most troublesome com- 
plaint, and this necessitates drinking a great deal of fluid and passing a great 
deal of urine. The pruritus also troubles the patients, especially as the usual 
situation for it is the penis in males and the vulva in females. Weakness is 
usually complained of, and sometimes a large appetite is a troublesome 
symptom. Constipation is usually present, and it dates from the onset of the 
thirst in the acute cases. The tongue does not present any changes in mild 
or treated cases, but in severe and untreated cases it is dry and red — ^the 
so-called “ raw beef ” tongue ; this is only present when the patient is 
“ desiccated, as a result of great polyuria. There is usually great loss of 
weight. In the severe cases, the volume of the urine may be 4, 6, 8 or even 
10,000 c.c. per diem, but in the treated case it is usually less than 2000 c.c. 
The specific gravity of the urine in the untreated case may be 1040 or 1050, 
depending on the amount of sugar in the urine. 

Complications. — (a) Gonm. — Formerly this was a frequent termination 
of the disease, but now it should only be seen in : 1. The very acute and the 
undiagnosed cases. 2. The severe and untreated cases. 3. As a terminal 
event as a result of any acute infection. Out of 9 cases of coma, 7 showed 
definite signs of a severe disease, 1 became comatose 7 days after the onset of 
the thirst, and in 1 no cause for the coma was discovered (Graham). There 
are two main types, namely : (1) the hyperpnoea is well marked (air hunger), 
but the patient remains conscious until just before death ; and (2) the hyper- 
pneea is not very obvious at first, but the patient becomes deeply uncon- 
scious a long time before death. More usually the patient shows a mixture 
of these two types. The blood pressure is low in both types, and the tension 
of the eyeball is very low. Constipation is always marked, and the contents 
of the intestines after death may be enormous. 

(6) Local infections^ such as boils and carbuncles, often occur, and the 
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totteir often fatal complication. Perforating nJeera of tbe feet occni? 
lo^-aten4ing caaea with aigna of peripheral neuritie. Pigmentatioa pf the 
akin, eapeciauy on the hack of the hancU, occurs in hronueS diabetes. 

(c) w^igrem of a limb^ usually a leg, often occurs in ejderly people^ 
It is due to the associated arterial condition, and not primarily to the oiabetie 
condition. Atheromatous changes in the arteries are present in many patienta 
over the age of 40. 

(d) Pmmmry, — Tuberculosis of the lungs is a common termination 
the disease, and lobar and hroncho-pneumonia are serious complications, as 
the patients pass rapidly into coma. 

(e) Renal , — A trac’e of albumin is often present. CEdema may occur 
after two days of starvation, or after the administration of much spdium 
bicarbmiiate, Caste may be present in very large numbers in coma. 

(/) Nervous syatenn* — The knee-jerks may be lost early, but they may 
return if treatment is successful. Numbness and pareesthesia may be present, 
and the patients occasionally complain of a great deal of tingling pain in the 
legs and arms. Symptoms resembling those of tabes dorsalis and due tp 
degeneration of the posterior columns may be present, The vibration sense 
is often diminished or even absent in the legs. The sensation of “ hot and 
cold ” may' be lost, and this is associated with a lesion of the posterior nerve 
roots (radiculitis). The temperament pf the patient often changes, partly as 
the result of dietetic deprivations. 

(g) Eyes. — A retinit is, which can be distinguished from albuminuric 
retinitis, is apt to occur in elderly patients. If the blood sugar remains 
high the condition tends to spread and may cause marked loss of vision, but 
if the blood sugar is kept normal the retinitis either spreads slowly or may 
even retrogress. Cataract is met with in elderly patients, and in young 
patients with severFdiabetes, which is difficult tp keep under control, Opera^ 
tions for cataract may be safely performed if the diabetic condition is under 
good control. A retrobjd^X aemitis may occur, especially in excessive,, 
tobacco-smoking. LIp»mi% retipalia has already been describe (p. 410)?'^'"'^ 

(A) Segpual functionf, — These may be undisturbed in the early stages of 
the disease, but the male may become impotent if the disease is baaly treated. 
The female may become pregnant, but with care the pregnancy usually 
causes no untoward symptoms. 

Piagnoais.— If the urine is tested the presence pf a reducing substance is 
readily detected, but the nature of the reducing substance is less easily 
determined. 

Fehling’s solution is still commonly used, but the limitations of the test 
should be recognised. Equal quantities of solutions A and B should be freshly 
mixed, and equal quantities of urine and reagent boiled separately, mixed and 
not reboiled. If sugar is present in more than 0*5 per cent., the red precipitate 
comes at once, if in less than 0*5 per cent., it may not appear for one or more 
minutes. Fehling's solution is also reduced by glycuronic acid, uric acid, and 
creatinine. These substances are rarely present in sufficient amounts to 
reduce the copper solution, but when the urme is very concentrated they may 
cause a slight reduction. 

Benedict’s qualitative solution (copper sulphate, 17*3 g. ; sodium citrate, 
173 g, ; anhydrous sodium carbonate, 100 g. ; water to 1000 c.c,) is not 
reduced by these substances. It is much more reliable than Fshliug's 
14 
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solutioti and should replace it. Five or 3 e.c. of Benedict's solution 
and 10 or 6 drops of utine are boiled together for 2 minutes, or put in a 
boiling water bath for 5 minutes. If much sugar is present the precipitate 
develops on boiling, but small amounts may not cause a reduction before 
2 minutes. The test will show the presence of sugar in a concentration of 
0*08 per cent. 

Benedict’s solution is reduced by dextrose, laevulose, lactose, pentose and 
hoinogentisic acid (alkaptonuria), and special tests are necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of glucosazone, Lsevulose is Irovo -rotatory, ferments with yeast, 
yields crystals of glucosazone, and gives Seliwanow’s test. Lactose is dextro- 
rotatory, does not ferment with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Bial’s test. Homogentisic acid (alkaptonuria) reduces Fehliiig’s 
and Benedict's solution to a deep brown colour ; the urine blackens on stand- 
ing, reduces an ammoiiiacal solution of silver nitrate to a black precipitate, 
and gives a momentary deep blue colour with the addition of a drop of 
very dilute ferric chloride. It does not ferment with yeast and is optically 
inactive. 

If dextrose is present, disease of the other ductless glands and cerebral 
tumours should be excluded. The pigmentation of the skin of the body 
and of the backs of the hands, together with an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should be 
thought of before the diagnosis of a primary lesion of the islands of Langerhans 
is accepted. If small amounts of dextrose are present it is necessary to 
make a complete test of the sugar tolerance, with estimation of the blood 
sugar every quarter- or half-hour for 2 hours after a dose of sugar, in order 
to exclude the possibility of renal glycosuria (see p. 428). 

Tests for Acetone Bodies. — The ferric chloride test . — Add the solution 
drop by drop until all the phosphates are precipitated. As soon as this 
occurs, a violet colour appears if aceto-acetic acid is present in the urine in 
any quantity. This is a test for aceto-acetic acid, which can be detected in 
watery solutions in a dilution of 1 in 100,000. In urine, however, the test is 
much less delicate, owing to the interference of the pigments in the urine. 
The presence of sodium salicylate in the urine may cause confusion, but the 
colour produced in this case is purple. The distinction can be made by boiling 
the urine with a little weak acetic acid, and repeating the test when the urine 
is cold. The aceto-acetic acid distils away, whereas the sodium salicylate is 
unaffected by the boiling. This possibility of confusion is avoided by always 
using Rothera’s teat. 

Hothera's nitroprmside test . — Saturate the urine with ammonium sulphate 
crystals, add 2 c.c. of liquor ammoniae fort., and then a few drops of a fresh 
solution of sodium nitroprusside. If a little aceto-acetic acid is present, the 
permanganate colour develops slowly ; if a great deal, the colour develops 
instantaneously, and it is impossible to see through the mixture after 10 to 30 
seconds. When the nitroprusside reaction is strongly positive, the urine 
should be diluted 1 in 5. If the colour still appears instantaneously and 
deiepens rapidly there is a large amount of aceto-acetic acid present. Aceto- 
acetic acid can be detected in a dilution of 1 in 400,000, and acetone in a 
dilution of 1 in 10,000. 
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There is no colour test for /S-oxybutyric aci<t but it is always present 
when more' than 2 g. of acetq-acetic acid are present. 

Prognos^ — This as m th^ case of otW dbea^. the sey^ty 

of the at^ckpthe time has (^psed, between QX the disi^ise.||pd 

i^e ^mmenoement pf teeatmeht^ tn^ the m^ical adviser^ the pare 

„^§i''whM5h t^ the dir^tions given, and the complications 

whicfT occur. The attock is more likely to be severe and rapidly fatal iix 
young people, but quite mild cases are often seen. In elderly jpeople mild - 
attacks are the rule, but severe attacks also occur. The prognosis had been 
much improved by the new dietetic treatment introduced in 1915. But 
although the prospects of life for several years were much better than they 
had been, the outlook remained a gloomy one for the patient with a severe 
form of the disease, The introduction of insulin has greatly improved the 
chances of life of all patients with any form of diabetes, but especially in the 
case of those with the severe forms. How much longer these patients will 
live it is impossible at present to say, but probably for many years, provided 
no complications occur. Out of 98 patients admitted to hospital before 
the end of 1923 and 192i, 55 were alive at the end of 1931, and 47 at the end of 
1935. Insulin has completely altered the prognosis in the case of pregnancy. 
The risks usually attendant on the pregnancy and puerperium constitute the 
chief danger. 

Treatment. — The general health of the patient should be treated.,. Any 
sources of infection, such as pyorrhma^ cholecys;tltiis ji^Jbpils^X^uce the. 
s^ar tolerance considerably. The possibility of ^syphilis^ should also be 
inquired into, and, if necessary, treated. 

Although the introduction of insulin has altered the prognosis, it has not 
altered the principles of treatment which have been in use for the last ten 
years. Great attention has always been paid to diet, but under the stimulus 
of insulin much more attention is being devoted to it. The principles which 
govern treatment are : (1) the blood sugar of the patient when fasting 
should be within the normal limits of 0*08 per 100 c.c. and 0*12 per 100 c.c., 
and should not rise above 0*19 per 100 c.c. at any time of the day^ It follows 
from this that the urine should never contain any sugar. (2) The urine 
should not contain aceto-acetic acid. (3) The patient should understand 
that a large portion of the reserve power of the islands of Laiigerhans has been 
lost, and that additional insulin will probably be required whenever the 
patient has another illness. 

Diet , — Although the principles of treatment have not altered, the details 
have changed very considerably. The chief alteration has been in the amount 
of carbohydrate and fat. It was believed that a diet was correctly balanced 
when the number of grammes of fat equalled the number of grammes of 
carbohydrate multiplied by two, plus half the number of grammes of protein. 

F = 2 C+J P. It was soon recognised that this diet was not correctly 
balanced, since many patients, especially children, passed considerable 
amounts of acetone bodies in the urine. The amount of carbohydrate has, 
therefore, been increased and the fat decreased. It is too early to stete 
what is the best balance, but the carbohydrate should not be less than th^ 
fat, and some workers believe that the carbohydrate should be twice or four 
times as much as the fat. 

The treatment should be begun as soon as the diagnosis has been confirmed 
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aolutiou and should replace it. Five or 3 c.c. of Benedict’s solution 
and 10 or 6 drops of urine are boiled together for 2 minutes, or put in a 
boiling water bath for 5 minutes. If much sugar is present the precipitate 
develops on boiling, but small amounts may not cause a reduction before 
2 minutes. The test will show the presence of sugar in a concentration of 
0*08 per cent. 

Benedict’s solution is reduced by dextrose, laevulose, lactose, pentose and 
homogentisic acid (alkaptonuria), and special tests are necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of gluoosazone. Ijajvulose is laivo-rotatory, ferments with yeast, 
yields crystals of glucosazone, and gives Seliwanow's test. Lactose is dextro- 
rotatory, does not feriiieiit with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Bial’s test. Homogentisic acid (alkaptonuria) reduces Fehliug's 
and Benedict’s solution to a deep brown colour ; the urine blackens on stand- 
ing, reduces an amnioniacal solution of silver nitrate to a black precipitate, 
and gives a momentary deep blue colour with the addition of a drop of 
very dilute ferric chloride. It does not ferment with yeast and is optically 
inactive. 

If dextrose is present, disease of the other ductless glands and cerebral 
tumours should be excluded. The pigmentation of the skin of the body 
and of the backs of the hands, together with an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should be 
thought of before the diagnosis of a primary lesion of the islands of Langerhans 
is accepted. If small amounts of dextrose are present it is necessary to 
make a complete test of the sugar tolerance, with estimation of the blood 
sugar every quarter- or half-hour for 2 hours after a dose of sugar, in order 
to exclude the possibility of renal glycosuria (see p. 428). 

Tests for Acetone Bodies. — The ferric chloride test . — Add the solution 
drop by drop until all the phosphates are precipitated. As soon as this 
occurs, a violet colour appears if aceto-acetic acid is present in the urine in 
any quantity. This is a test for aceto-acetic acid, which can be detecjted in 
watery solutions in a dilution of 1 in 100, (XK). In urine, however, the test is 
much less delicate, owing to the interference of the pigments in the urine. 
The presence of sodium salicylate in the urine may cause confusion, but the 
colour produced in this case is purple. The distinction can be made by boiling 
the urine with a little weak acetic acid, and repeating the test when the urine 
is cold. The aceto-acetic acid distils away, whereas the sodium salicylate is 
unaliected by the boiling. This possibility of confusion is avoided by always 
using Rothera’s test. 

Rothera^s nitroprusside test . — Saturate the urine with ammonium sulphate 
crystals, add 2 c.c. of liquor ammonisB fort., and then a few drops of a fresh 
solution of sodium nitroprusside. If a little aceto-acetic acid is present, the 
permanganate colour develops slowly ; if a great deal, the colour develops 
instantaneously, and it is impossible to see through the mixture after 10 to 30 
seconds. When the nitroprusside reaction is strcagly positive, the urine 
should be diluted 1 in 5. If the colour still appears instantaneously and 
deepens rapidly there is a large amount of aceto-acetic acid present. Aceto- 
acetic acid can be detected in a dilution of 1 in 400,000, and acetone in a 
dilution of 1 in 10,000. 
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There ia no colour test for ^-oxybutyric acid, but it is always present 
when more than. 2 g. of aceto-acetic acid are present. 

Prognosb. — ^Thia ^pends;^^^^^ the case of other diswea, on the seventy 
of the attackfthe tme which ms elapsed between the onset of and 

the commencement of treatment^ the skiU of the medical adviser^ the care 
^th ]^ich the patient follows the directions given, and the complicatio ns ^ 
which occur. The attack is more likely to be severe and rapidly fatid in 
young people, but quite mild cases are often seen. In elderly people mild ^ 
attacks are the rule, but severe attacks also occur. The prognosis had been 
much improved by the new dietetic treatment introduced in 1915. But 
although the prospects of life for several years were much better than they 
had been, the outlook remained a gloomy one for the patient with a severe 
form of the disease, The introduction of insulin has greatly improved the 
chances of life of all patients with any form of diabetes, but especially in the 
case of those with the severe forms. How much longer these patients will 
live it is impossible at present to say, but probably for many years, provided 
no complications occur. Out of 98 patients admitted to hospital before 
the end of 1923 and 1924, 55 were alive at the end of 1931, and 47 at the end of 
1935. Insulin has completely altered the prognosis in the case of pregnancy. 
The risks usually attendant on the pregnancy and puerperium constitute the 
chief danger. 

Treatment. — The general health of the patient should be treated. Any 
sources of infection, such as pyorrhoea, cholecystitis jii^ b reduce the 
sugar tolerance consideraWy. The possibility of syphilis should also be 
Inquired into, and, if necessary, treated. 

Although the introduction of insulin has altered the prognosis, it has not 
altered the principles of treatment which have been in use for the last ten 
years. Great attention has always been paid to diet, but under the stimulus 
of insulin much more attention is being devoted to it. The principles which 
govern treatment are : (1) the blood sugar of the patient when fasting 
should be within the normal limits of 0*08 per 100 c.c. and 0*12 per 100 c.c., 
and should not rise above 0*19 per 100 c.c. at any time of tlio day. It follows 
from this that the urine should never contain any sugar. (2) The urine 
should not contain aceto-acetic acid. (3) The patient should understand 
that a large portion of the reserve power of the islands of Langerhans has been 
lost, and that additional insulin will probably be required whenever the 
patient has another illness. 

Diet . — Although the principles of treatment have not altered, the details 
have changed very considerably. The chief alteration has been in the amount 
of carbohydrate and fat. It was believed that a diet was correctly balanced 
when the number of grammes of fat equalled the number of grammes of 
carbohydrate multiplied by two, plus half the number of grammes of protein. 

F = 2 C-f J P, It was soon recognised that this diet was not correctly 
balanced, since many patients, especially children, passed considerable 
amounts of acetone bodies in the urine. The amount of carbohydrate has, 
therefore, been increased and the fat decreased. It is too early to state 
what is the best balance, but the carbohydrate should not be less than the 
fat, and some workers believe that the carbohydrate should be twice or four 
times as much as the fat. 

The treatment should be begun as soon as the diagnosis has been confirmed 
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by thfe estimation of the blood sugat. In the mild type of case which occurs 
among elderly people, jraodex'ftto tefetrictions of the caifbohydyatfe hiay be 
stjjBl^eietit to prevent glyposuria, but in the great majofity of cases IHus is 
quite inadequate. The removal of carbohydrates fwin the diet without 
reduction of the fat and protein of the diet is a dajigerous pf has 
In the past precipitated tne onset of coma. Before the discovery of insulin, 
it was customa^ to statve the patient until no sugar was excreted in the 
urine (Allen). Such prolonged lasts ate no longer used, and provided that 
the patient is willing to have insulin, any form of fasting is unnecessary. 
So many patients have a prejudice against insulin that an attempt is usually 
made to render the blood sugar normal by dietetic treatment. In the mild 
case, a fast of one day is sufficient to lower the blood sugar to normal, ahcT 
always riiates the patient much more amenable to the drastic change in 
the diet. If it is desirable to avoid a period of fasting, the patient may 
be given at once a diet which is just sufficient to satisfy the basal needs of 
the t>ody. Whichever plan is adopted, it is of assistance to know the c^prics 
requiredj as. the ampunj of food must be varied according to the size, age, 
Ana Sex of the patient. Aii approximate figure can bie obtained Tiy mu ltiply- 
ing the patient's weight by 1 1*3^ Nearly always there will be an error by 
iSw nietnbd, but it will "noFbe great. To obtain an accurate result, the 
following calculations are necessary. The patient’s weight and height 
are marked on the Boothby and Sandiford Nomograph (p. 404). The figure 
for the surface area of the body is noted. Example : Height, 63 inches ; 
Weight, J32 Ib. ; surface area, 1-62 square metres. The calories required 
for each square metre of body surface arc found in the Aub-Du Bois table 
below, which, in the case of a man aged 40, arc found to be 1497. 


Atjft-l)u Bois Tasle.— Caloric Hequirement per Sqitare Metre of Body Surfftoe. 

Age 

Calories per day. 

Ag* 

Calories per day. 

(yeert). 

M. 

P. 

(years). 

M. 

R 

10-13 

1396 

1200 

20-30 

m 

888 

12-U 

1200 

1116 

30-40 

048 

876 

14-16 

1104 

1032 

40-60 

924 

864 

16-18 

1032 

960 

60-60 

900 

840 

18-20 

984 

912 

60-70 

S76 

316 


M. 

» males. 

P. s females. 



CalcttlAte requirement in children aoeOrdiug to weight. Up to — 


22 lb. 

* 

. . 27*5 cals, per lb. 


22-SZ lb. . 


. 260 



3M4 lb. . 


. 230 „ „ 



The number of calories is divided between the carbohydrate, protein 
and fat in the following way: for an adult, Jialfia^rarnme„pjt.p per 
one pound of body weight is allowed. In the sanqde case iblie allowance is 
Sfi g. This figure multiplied by 4*1 (the caloric Value of protein) gives 
270 calories, and leaves 1227 for division between the carbohydrate and 
i fat. In Order to prevent any ketosis, the balance between these two must 
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be carefully steuck. The carbphydrate should not^ This 

figure multiplied by 4* TTtl&e caloric value of carbohydrate) gives 287 calories ; 
1220 minus 287 leaves 9S3 calories for the fat, and this figure divided by 
9’3 (caloric value of fat) gives 100 g. for the fat. The diet is then prescribed 
as ; carbohydrate (C), 70 g. ; protein (P), 66 g. ; fat (B*)> 101 g. ; calories 
(Cals.), 1497, TJbe V total -amoujat of calodea..k. into fgiir ruea|% ot 

approximately the following amounts : Breakfast : C, 20 g. ; P, 20 'J 
F, 30 g. ; Cals., 443. Midday, C, 20 g. ; P. 20 g. ; F, 30 g. ; Cals. 443^ 
Tea : C, 10 g. ; P. 6 g. ; F, 1 1 g. ; Cals., 168. Evening : C, 20 g. ; P, 20 g. j 
F, 30 g. ; Cals., 443. This is called the Maintenance Diet. 

If a fast has been given it may be broken in many ways, but the plan 
set forth on p. 422, known as the ^‘Ladder Diet” at St. Bartholomew’^ 
Hospital, is very easy for the unintelligent patient to carry out^ and it can 
be varied very readily by means of the food tables. The value of Diet V* 

(C, 95 g. ; P, 69 g. ; F, 75 g. ; Cals., 1352) is nearly the same as that of the 

Maintenance Diet. 

Many patients with a jnild form of the disease will maintain a normal 
blood sugar on this diet, and the urine will contain neither sugar nor aceto- 
acetic acid. In this case the amount of carbohydrate should Jbe cauti-^ 
tmsly increased by 5 or 10 g., until 130 g. is reached. This amount of 
food is often sufficient ,to make thin patients gain weighty but if such should 
not be the case extra protein (7 g.) should be given every two weeks, 
Until the weight does begin to increase. The fat should not be increased. 
Very fat patients should continue to lose weight until a reasonable 
weight for age, height, and sex is attained. The patients should learn 
how to use the food tables in order to vary the diet, but for unintelligent 
patients it is usually necessary to prescribe a very simple diet, e.g. Diet VI. 
or VJl. 

As regards food values, Table I. (shown on p. 426) contains some of 
the carbohydrate-containing foods, and 5 g. carbohydrate are contained 
in the following weights of the edil)le parts of vegetabl»N, fruits and nuts. 
The vegetables are cooked, unless otherwise stated. Any one item, therefore, 
may be substituted for any other without risk of serious error. 

Now that the diet contains 100- 130 or more grammes of carbohydrate, 
it is unnecessary to prescribe the so-called diabetic bread or cake. One oUnce 
of some of these foods contains 10-12 g. of carbohydrate, in comparison 
with the 15 g. of one ounce of white or brown bread. Diabetic jellies, jams 
and marmalades all contain a little glycerine, but the amount is so small 
that it may be neglected. 

Insulin, — Itisulin should be administered if the urine still contains sugar,] 
or if the fasting value of the blood sugar is above 200 mg. pet 100 c.c., after j 
the patient has eaten the Maintenance Diet for three days, or has reached! 
Diet III. 

The correct dose of insulin call be discovered very easily if an estii^^tion 
of the blood sugar can be made. If this is not possible, tteatment With 
insulin can be carried out, provided the ur ine is c ol lected in 3-houtly periods 
(approximately) and tested for sugar. So long as the blood sugar is below 
the threshold of the kidney, i,e. 180 mg. per 100 C.c., the urine will not 
contain any sugar (see Fig. lO). Each succeeding specimen should then be 
tested, so as to be able to determine when the blood sugar rises above 
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“ Ladder Diet ” as used at St. Bartholomew’s Hospital 


Diet. 


I. II. III. IV. V. VI. VII. 

VIII. 

IX. 

Eggs . 

Tea, 

coffee, lemon ade an d meat extrac t as de sired. 

1111111 

1 

1 

Butter . 

. ozs. 

1111111 

li 

14 

Vegetables^ 

Cooked 

1 





' The v( 

^getables in Group I. may be eaten according to taste and appetite. 

Vegetables 
Uncooked , 

1 




Meat 

. ozs. 

6 6 6 6 6 6 6 

6 

6 

Bacon . 


_ 11 

1 

1 

Potatoes 


3 3 

3 

7 

Milk . 


12 12 12 12 12 12 12 

12 

20 

Apple 


^ 4 4 4 

4 

4 

Orange . 


_______ 4 4 4 

4 

4 

Banana . 


- ----- - 2 

2 

2 

Bread 


1 2 3 4 4 4 6 

6 

64 

1 Jam 


— — — — — — — 

— 

4 

Carbohydrate g. 

30 45 60 75 95 110 135 

160 

200 

Protein . 

• it 

62 64 66 69 69 73 75 

85 

86 

Fat 

• it 

74 74 ' 75 75 75 86 86 

110 

no 

Calories 

• it 

1060 1130 1200 1270 1352 1528 16.39 

1890 

2055 


180 mg, per 100 c.c. again. By this method it is possible to ascertain that 
the fasting value of the blood sugar is below 180 mg. per 100 c.c., but it 
is not possible to determine whether it is normal or not without making an 
estimation. The initial dpse of insulin should be 5-10 units ; and if after 
3 days each specimen of urine contains sugar, the dose should be increased 
by 2 units every day until the dose is 12 units. If the disease is severe the 
patient should be in bed, but if the disease is mild this is unnecessary. The diet 
and insulin should be supervised by a trained nurse. If this amount of insulin 
is not sufficient to render the urine sugar free, 5 units of insulin should be 
given about 7 p.m. The evening dose should then be increased by 2 units 
every second day, so long as the urine passed before the morning dose of 
insulin contains sugar. As soon as the dose of insulin is nearly adequate, the 
urine will be free from sugar, except immediately before and after each dose 
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of insulin. When the evening dose has been increased to 12 units without 
getting rid of the sugar, the morning and evening doses should be increased 
alternately by 2 units every 2 days, until the urine is sugar free. The estima'* 
tion of the blood sug^a r is of great assistance in difficult cases. jThg best time 
ofjiay Jio^§i0Sit£iFk befoM .each dose ^ 

morning;^ dpsie. The great majority of patients need 10-20 units, but some 
ne^ 100-200 units and occasionally as much as 400 or more units a day< 
After the fasting value of the blood sugar has been reduced to normal and the 
urine is sugar free all day, sym ptoms of hypoglycasmia may appear. The 
patient l^ipoiself should be abJelio recognise Siese symptom and also should 
know how to treat them, either with orange juice, or two lumps of sugar, or 
adrenaline, 1 c.c., or pituitary (posterior lobe) extract, 1 c.c. (see p. 423). 
Some patients do not recognise the manifestations of hypoglycsernia, and 
are liable to develop serious symptoms. In these cases it is advisable to 
reduce the dose of insulin, and allow a little glycosuria to occur before each 
dose of insulin, but the urine passed between 1 and 5 p.m. should be free 
from sugar. The dose of insulin which caused the hypoglycaemia should 
the next day be reduced by 2 units. When the blood sugar is normal, the 
carb ohydrate should be increased. every^S^or^ cfaySj by TO or 15 g^ portions 
up to lib g. It is usually necessary to increase the insulin at the same 
time, in the proportion of 1 unit to 4 g. of carbohydrate. When this extra 
carbohydrate has been correctly balanced with insulih,^ the carbohydrate 
should be cautiously increased up to 130-150 or 250 g. It may not be 
necessary to increase the insulin if the patient is showing signs of hypo- 
glycjemia. The extra carbohydrate may be divided among the usual meals, 
except afternoon tea, but it is often convenient to give 10-15 g. of carbo- 
hydrate before going to bed and also in the middle of the morning, if such 
does not interfere with the patient’s occupation. If the patient loses 
weight in spite of the extra carbohydrate, the protein, but not the fat, 
should be increased by 7 or 14 g. The maximum amount of fat should 
not exceed 100 g. for an adult, and some authorities restrict it to 50 g. If 
the weight is constant, and the patient is not more than 10 per cent, under 
weight, the caloric value is adequate. If, on the other hand, the patient 
gains weight rapidly, the protein and fat should be decreased. It is some- 
times necessary in cases of tuberculosis, or to meet the patient’s tastes, to 
increase the carbohydrate to 200 or 250 g. In such cases the insulin should 
be increased in the proportion of 1 unit to 6 or 8 g. of carbohydrate. It may 
be necessary to give the insulin three-quarters to an hour before the meal, 
in order to prevent large carbohydrate meals raising the blood sugar too 
high. Since active exercise often causes hypoglycsemia, it is advisable either 
to decrease the insulin by 5 units or more, or to increase the carbohydrate 
by 10 or 15 g. at the previous meal. Sugar, two or three lumps, should always 
be available for such emergencies. In some cases it is very difficult to keep 
the blood sugar within normal limits, because it swings from hyperglycasmia 
to hypoglycfiemia, and back to hyperglyceemia in 6 or 8 hours, instead of 10 
or 11 hours. If the dose of insulm is increased in order to keep the blood 
sugar normal for a longer period, the patient will probably have severe 
attacks of hypoglycsemia at midday. In these cases the morning dose 
should be reduced by 10 units, and a third dose of 8 units administered 
immediately before the midday meal. 
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Intpnsive reBearch work on the properties and preparation of insulin has 
resulted in two new preparations : Protamine insulin (trade name Retard 
or Delay), introduced by Hagedorn ; and protamine insulin with zinc, 
prepared by Scott. Protamine insulin has no immediate effect on the blood 
sugar, but begins to work aftiu* 4 hours or so, and its effect lasts for the nej^t 
8 to 12 hours or in some cases for 24 hours. Protamine insulin with zinc 
does not commence to have any effect for the first 8 to 12 hours, but it con- 
tinues to act for the ne?ct 14 to 16 hours or even longer. Both these insulins 
are now used in the treatment of patients and are very useful. The protamine 
insulin with zinc, either alone or in combination with ordinary insulin, 
will often control the blood sugar by means of only one injection in 
the morning. If a patient is well balanced on 20 units in the morning 
and 16 units at night, the change should be made to 20 units of ordinary 
and 12 units of protamine insulin with zinc ; the reduction of 4 units is 
necessary to prevent the patient having overdosagc, as the protamine is 
more efficacious. The patient is then liable to hypoglycaDinia at three times 
in the day— before the midday meal as the result of the ordinary insulin, 
before the evening meal due to the protamine insulin with zinc beginning 
to act, and during the ifight when it is very active. This last reaction 
may come either early in the night or as late as just before breakfast. The 
amount of carbohydrate should be adjusted to overcome this liability to 
overdoaage. An extra 10 or 15 g. should be given at tea-time, before going 
to bed, and before the morning injection of insulin. This will entail an 
increase of between 30 and 45 g. of carbohydrate, but this is usually well 
tolerated in spite of the initial reduction of the dose of insulin. The change 
js facilitated py the estimation of the blood sugar, but it can be achieved 
without this if the urine is tested regularly every 3 hours during the day, 
on waking, and before breakfast is eateju 

The following rules are of value ; 


Rules for Decreasing the Insulin in Oases of Overuosage 

(1) If there are any signs of overdosage at midday, the dose of ordinary 

insulin should be decreased by 2 units, or if severe by 4 units. 

(2) If there are any signs of overdosage between midday and the evening 

meal, the dose of each insulin should be reduced by 2 units, or if 
severe by 4 units. 

(3) [f there, are any signs of overdosage between the evening me.al and 

the next morning, the dose of protamine zim; insulin should be 
diminished by 2 units, or if severe, by 4 units. 


Rules for iNcmEASiNG the Dosage of Insulin 

(1) If the urine passed at 8 a.m. contains sugar, it means that the dose 

of protamine ziiui insulin was insufficient and should be increased 
by 2 units every third day. 

(2) If the urine passed at 7 p.m. (jontains sugar, it means that the dose of 

ordinary insulin was iiisuiricieut and should be incr('.ased by 2 units 
every third day. 
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The proportion of the two kinds of insulin varies, for in some cases eqnal 
amounts of soluble and protamine insulin with zinc are needed, while in 
others much soluble and little protamine, or little or no soluble and iduch 
protamine insulin with zinc, are necessary. Some patients can be .well 
controlled with the mixture of insulins, and the doses of the insulins can be 
gradually reduced. If the case is difficult to control, the patient should be 
allowed to pass sugar before breakfast and before the evening meal. In 
these cases better results can often be obtained with a mixture of protamine 
(Retard or Delay) and soluble insulin twice daily, as this is equivalent to 
giving four doses of insulin a day. Thus, if a patient is passing much sugar 
at 8 a.m. and yet after 30 units of soluble insulin has symptoms of hypo- 
glycjcmia at midday and again passes'much sugar at 7 p.m. he can be helped 
if the dose of soluble insulin is reduced to 20 units and JO units of protamine 
administered at the same time. This will prevent the hypoglycaeinia at midday, 
and also tend to prevent the blood sugar from rising so high at 7 p.m. Similarly, 
if the blood sugar is very low at night and high before breakfast, the evening 
dose is diminished by lO units and 10 units of protamine insulin are given. 
By varying the dose of the two different kinds of insulin it is often possible 
either to control the glycosuria and hypoglycsemia completely, or to lessen 
considerably the inconvenience of the attacks of hypoglycminia. 

It is not possible to say which combination of soluble and protamine 
insulin will be most effective, as this can be discovered only by trial and 
error. Some patients need a mixture of both insulins night and morning ; 
others, protamine at night and a mixture of the insulins or soluble only in 
the morning ; and others, cither a mixture of the insulins or ])rotamine alone 
at night, and another combination will be necessary in the morning. 

Further advances with the different kinds of insulin may be expected, 
and the lot of the diabetic patient will consequently be further improved. 

The after-treatment is very im£ortaut. The patient should be taught as 
much as IS possible about the disease and diet, for if he understands the prin- 
ciples concerned, he is much more likely to carry out the treatment correctly. 
He should also be taught to test the urine with Benedict’s solution. If no 
insulin is taken the urine passed after the evening meal should be tested, 
but if insulin is used the urine immediately before the injection in the morning 
or evening should bo tested. 

Mcdiciml treatment . — Many ]jrci)aratioiis of the pancreas or of herbs 
which can be taken by mouth arc exteiujively advertised. With one excep- 
tion they arc all valueless as well as being expensive. Synthaljn, 40 mg., 
with decholin, 25 mg., given for 3 days at a time with one day’s rest, Ms 
a definite" though slight action on the glycosuria and glycspniia in many 
eases. It lias the great disadvantage that it often causes toxic effects, such 
as dyspepsia, vomiting and jaundice. It should not be recommended unless 
the patient refuses insulin. Purgatives are of great importance, and the 
necessity of an efficient daily evacuation should be insisted on. Fxt. aloes, 
gr. 4, ext. mic. vom., gr. in pill form, one to two at night- ; inf. of senna 
pods’ ten to tbiriy ; phenolphthalein gr. 4 to 8 or more in liquid paraffin 
1 fl. oz. l).d.s., are the most efficacious ; salines, together with tinct. jalapse co. 
mill. 30, should only be used in emergencies. Ueneral t/onics which improve 
the health may be used. Dpium used to be of assistance in the late ststges 
of the disease, but should not be required nowadays. 



TABLE I. 


A. VEGETABLES 

Otovp I— 

(These need not be weighed as they] 
contain so little carbohydrate) ; 


Asparagus 

Cabbage 


. 16 

. 18 

Cauliflower . 


. 15 

Celeiy (raw) . 


. 14 

Cucumber (raw) 


. 93 

French Beans 


. 16 

Lettuce (raw) 


. 9} 

Mustard and Cress 


. 20 

Rhubarb 


. 18 

Radishes (raw) 


. 6i 

Sea-Kale 


. 29 

Spinach 


. 13 

Watercress (raw) 


. 25 

Brussels Sprouts 


. 10 

Marrow 


. 13 


Group 2 — 

Beans, broad 
Beans, Haricot 
Beetroot 
Carrots 
Leeks 
Onions 
Parsnips 
Peas (dried) 
Peas (green) 
Potatoes 
Turnips 


^ oz. 


4 

4 

b 

U 

1 

2 

1 

7 


B. FRUITS 

Apple (raw) . 

„ (cooked) 

Apricot (fresh, with Bton») 
Banana 
Blackberries 
Cherries (with stone) 

Damsons (with stone) 
Gooseberries (raw ripe) 

„ (unripe, stewed) 
Grape Fruit . 

Grapes 

Greengage (with stone) 

Melon 
Oranges 

Peaches (with stone) 

Pears 

Pineapple (fresh) 

„ (tinned ) . 

Plums (with stone) 

Raspberries 
Red or Black Currants 
Strawberries 
Tomatoes 
Jam or Marmalade 

C, NUTS 

Almonds 
Chestnuts 
Hazel Nuts 
Walnuts 

D. STARCHY FOODS 

Milk 
Bread 

Dry Oatmeal 
Force or CornflakeH 
Rice 

Plain Biscuit . 


2 < 

4 

3 

1 
3 

2 
2 

10 

k 

2 

2 

2 

H 

i 

2 

3 


1 oz. 


!} 


oz. 


The following contain little or no carbohydrate : 

Tea Lemon Juice Meat Extract Vinegar 

Coffee Soda Water Gravy Soup Saccharine 


TABLE II.— PROTEIN AND FAT 

The following articles of food contain approximately 6*5 to 7-0 g. protein, and 6-6 
to 7*0 g, fat, and may be substituted for each other without causing serious error: 
oz. Beef. 1 oz. Rabbit, with the addition of I oz. 


Mutton. 

Pork 

Ijamb. 

„ Tripe 
■ „ Veal. 

Egg. 

oz. Sardines, 

„ Salt Herruig. 

„ Sa^on. 

„ Chicken with the addition of |oz. 
Butter. 


Butter. 

1 „ White Fish, with the addition of 
4 oz. Butter. 

1 „ Ham. 

I ,, Cheese. 

II ,, Bacon, but } oz. Butter should be 
deducted from the Butter ration. 
2} „ Bread. 

6 „ M ilk. 

Fat, 5 oz. cream »1 oz. Butter. 


g. Protein =4-1 Calories. 

Carbohydrate =4-1 
„ Fat =9-3 

Alcohol =7 

patient at rest requires 25 calories 
mately 1 calorie per kilo per hour. 


6*25 g. Protein si g. Nitrogen. 

1 kg. b 2-2 lb. 

30 g. or cubic centi- 
metres (o.c.) = I oz. 

per kilo body-weight per 24 hours, approxi- 
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Complications — Corm . — This requires prompt and energetic treatment 
with large doses of insulin. The patient is sometimes very cold and collapsed, 
and he should be made warm as soon as possible, by means of a hot air bath, 
or, if this is not available, fey hot water bottles, as in the treatment of surgical 
shock. The blood sugar is usually high, 300-^00 mg. per 100 c.c., and it is 
safe to^give_5^ insulin, subcutaneously, as soon as the diagnosis 

5 made without waiting for a If the con-, 

dition is very grave, the insulin should be given intravenously. If it is not 
possible to estimate the blood sugar, a dose of 50 g. (2 ounces) of dextrose 
should be given by mouth or by an oesophageal tube, and 50 to 75 units 
of insulin. If there are no signs of returning consciousness in 3 hours, another 
50 or 70 units of insulin, together with 50 g. of dextrose in solution, should 
be given. The urine should be collected every 3 hours. If it is necessary 
to pass a catheter, a self-retaining one should be used and the urine tested 
every hour. The urine for the first 3 hours after insulin is certain to contain 
sugar, and if the urine for the 4th to 6th hours contains sugar, it is safe to 
give 30 to 50 units of insulin. If, however, the urine for the 4th to 6th hours 
does not contain sugar, it is dangerous to give any more insulin, unless 
sugar, in the proportion of 4 g. to 1 unit of insulin is given by the mouth or 
intravenously at the same time. If there is any doubt as to whether the 
patient is recovering, this latter procedure should always be followed. If 
the condition, however, is improving, no insulin should be given until sugar 
reappears in the urine. Water in as large amounts as is possible, either by 
mouth or by nasal catheter, should be given ; at least 10 ounces each hour 
for some 6 hours. If the condition is grave, especially if the patient is vomiting, 
the fluid should always be administered by an intravenous drip. A solution 
of 10 per cent, dextrose in ^ normal saline should be given. 2000-3000 c.c. 
should be administered in 24 hours if nothing is taken by mouth. An estima- 
tion of the haemoglobin should be made at intervals, in order to determine 
whether sufficient fluid is being given or not. Two ounces of castor oil should 
be given with the first drink, as these patients are nearlv always very con- 
stipated. In coma the alkali reserve is always much reduced, and sodiu m 
bicarbonate is of assistance, although the enormous doses which were ad- 
ministered before the discovery of insulin should not be given. A dose of 
12 g. (3 drms.) 600 c.c. of 2 per cent, sodium bicarbonate should be given 
intravenously, and no advantage is to be gained by giving a bigger dose. 

Every patient in coma should be examined most carefully each day, in 
order W deternune whether any other disease is present. In 7 out of 9 cases 
admitted to St. Bartholomew’s Hospital in the first year of insulin treatment, 
an acute infection, e.g. acute otitis media, parotitis, or gangrene of the lung, 
was present. The appropriate treatment should be instituted as soon as 
possible. 

ActUe infections, such as influenza, usually cause a considerable diminution 
of the sugar tolerance. If the infection is of mild degree, it may be sufficient 
to increase the dosage of insulin by 2 or 4 units for some days. If, however, 
the infection is of severe degree, it is important that the condition should be 
adequately treated, so as to prevent (1) any danger to life, and (2) any per- 
manent diminution of the sugar tolerance. The same procedure shoffid be 
adopted as in the treatment of coma (Fig. 11), but the dose of insulin should 
be much smaller, unless the patient is very ill. Provided the urine is collected 
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m 3 hourly periods and tested for sugar, a sufficient dose of insulin may be 
given with safety every 6 or 9 hours, and thus the ill-effec ts of the infection 
reduced as much as possible. 

Smgical op&rations were always contra-indicated before insulin WS4 
hnown, but they may now be carried out, provided certain precautions are 
observed. The patient's blood sugar should be reduced to normal, provided 
th^t there is time to achieve this. Gas and oxygen, local or spinal anaesthetics 
cause no ill-effects. Neither ether nor chloroform should ever be given alone, 
but the former piay be given with gas and oxygen, if deep anaesthesia is 
required, but as little as possible sliould be used. Fifty g. (2 oz.) of sugar, 
together with 16 units of insulin (1 unit to 4 g.), should be administered 
about 2 hours before the operation, in addition to the usual dose of insulin, 
in order to have plenty of sugar and iiiBuliu in the body at the tiim^ of opera- 
tion. After the operation the appropriate diet for the surgical disease, 
together with adequate amounts of insulin, should be given for the first few 
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FlO. 11. — Figure showing how an adequate dose of insulin can be arrived at bj 
testing the urine in a patient in diabetio coma. 


d^ys, but as soon as possible the usual diabetic diet should be given and the 
blood sugar controlled again. If pregnancy ocemrs it should iiot be ter- 
minated unless there are other complications. 


Renal Glycosuria 

This is an uncommon condition which is apt to occur in several members 
of a family. ^^Ithough the blood sugar lies within normal limits, dextrose 
may be present in the urine, either throughout the day or only after a 
carbohydrate meal. The sugar is usually small in amount, i.e. less than 
10 g. per diem, but several cases are reported in which 20 to 30 g. were 
excreted in the day. The amount of sugar in the diet has little influence 
on the total sugar excretion. The diagnosis should only be made after 
a series of observations. A complete test of the sugar tolerance with doses 
of 25 to 50 g. of sugar should be made when the petient is eating plenty of 
carbohydrate food and the urine contains no acetone bodies. Estimatious of 
tfie blopd sugar should be made at intervals of half an hour for 2 to 3 hours 
aft^r 4ose of sugar, aod the amount of sugar excreted in the urige should 
be estifpated, Jf sugar is present in the urine, although the blood sugar does 
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not 180 100 c,p. at tjb^ end of 30 mu^ntes and reti^rn^d 

tp th^ nptnial Jevel aft^r ? bpurs, tlie patent pfobaWy balnuga tq tba ranai 
glycosuria claas, 

Tbp prognosis is good, aud no treatjncnt is required once the diagnosis ia 
made. It is wiser to treat all donbtful cases with moderate restriction of the 
carbohydrate ration (100 g.) and to repeat the sugar tolerance test in I to 3 
months' time. Very little harm can be done by this procedure, while mnch 
damage can be done if a case of true diabetes is treated with no dietetic 
restrictions (Salomon, Graham). 

L^vulosuria 

Lsevulosuria is a sign of some importance of the liver and should direct 
attention to that organ, Slight reduction of carbohydrates and of fruits is 
usually sufficient to check it. 


Lac'tosubia 

This occurs (1) during lactation, (2) when suckling suddenly ceases, and 
(3) in breast-fed infants ^yith enteritis. 

PjSNTOBUniA 

This is a rare occurrence. Many of the patients are Jews. Of 7 eases, 
3 were Jews, 2 Greeks, and 2 English (Oammidge). 


GOUT 

A disease in which there is a disturbance of the purin metabolism and an 
increase of uric acid in the blood. The clinical sign is an attack of acute 
arthritis with a deposition of sodium biurate in and about the joints, 

il^tiology , — Predisposing causes. — Gout is nmch commoner among 
certain races, e.g, the English and German, It is very uncommon among 
native races. It does not follow, however, that this is a racial peculiarity, 
It is much commoner in temperate than in tropical climates, but it is unlilmly 
that the climate plays any part in the causation of the disease. The evidence 
in favour of gout being an hereditary disease is very strong, as a history pf 
a gouty ancestry can be obtained in 50 to 80 per cent, of the cases. A 
history of gout in the family was obtained in 75 per cent, of well-to-do 
patients and in 60 per cent, of hospital patients (A. J3. Garrod). This evi^ 
dence suggests that the disease is chiefly hereditary but may be acquired. It 
is not the disease which is inherited, but only the predisposition to it, and 
the disease may lie latent until it is evoked by other causes (Llewellyn). 
It is a disease of middle life — between the ages of 35 and 50— but it nmy 
occur much younger, even in schoolboys who have a strong hereditary taint. 
The malady is very much more common in men than in women. Women 
form only 5 to 30 per cent, of the patients in most statistical tables. 

Exciting causes^^l^ood plays a part in the causation of the disease, but 
it is rather the quantity than the quality which matters. Meat and the 
purin bodies in tea, etc., probably have little effect, but sweetbreads, liver, 
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kidneys, fish roes, tripe may be actively harmful. Spkits have little effect, 
and gout is almost unknown in Scotland. Beer is much more potent and 
is probably partly responsible for the prevalence of gout in England and 
Germany. The strong wines like port and sherry, and the red wines such as 
Burgundy and claret, are also probably responsible for much gout among 
the well-to-do classes, and champagne has a bad reputation. The light 
white wines like Graves and hock and cider are less evil. Gout was formerly 
very common among lead workers in England, and it seems to be a concomitant 
cause. Trauma plays a great part in the causation of the acute attack. 
The big toe may be affected so frequently because of the pressure of the boot. 
An injured joint may be the seat of the first attack of gout. Syringing the 
ear of a gouty patient for cerumen was followed by an acute attack in the 
external auditory meatus (A. E. Garrod). Local sources of infection are 
very common among gouty patients, e.g, septic gums and tonsils. These 
used to be called gouty manifestations, but Llewellyn thinks that they may 
be responsible for causing the attack of gout. 

Physiology and Pathology. — The fact that sodium biurate was deposited 
in and around the joints suggested that uric acid played an essential part 
in the causation of gout. After A. B. Garrod had demonstrated by means 
of his thread test that the blood of gouty patients contained uric acid in 
abnormal quantities the hypothesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid which is excreted in the urine of healthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogenous. 
When all the exogenous sources of uric acid, e.g. meat, fish, sweetbread, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0-6 to 0*7 g. per day. The amount is fairly constant for each individual. 
If all proteins are removed from the diet, the endogenous uric acid output 
falls to a lower level than before (Folin). The removal of carbohydrates 
and a reduction of the caloric value of the diet also cause a decrease in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of the 
cell nuclei of the body, i.e, wear-and-tear, but it can also be synthesised 
from histidin and arginin (Hopkins and Ackroyd). When the exogenous 
purins are eaten, or when uric acid is injected, there is an increase in the uric 
acid output, but the whole of the uric acid is not excreted in one day. If 
cinchophen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains uric acid, and the limits of normal variation 
in health are 1 to 3 mg. per 100 c.c. The total uric acid in the blood of 
a man weighing 10 st. 3 lb. or 65 kilos would be 50 to 150 mg., assuming 
that the blood constitutes /;,th of the body- weight, i,e. 5000 c.c. 

In cases of gout there is usually a considerable increase in the amount of 
uric acid in the blood. Before an attack the blood may contain 4 to 6 mg. 
of uric acid per cent., though occasionally between the attacks there may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; as, in leukeemia, where there is a great destruc- 
tion of leucocytes, and in severe cases of nephritis. The increase in the 
uric acid in the blood is, therefore, not pathognomonic of gout, although it is 
extremely suggestive of it. 
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In gout the output of uric acid varies widely. It may be quite small in 
amount, less than 0*20 g. per day, or it ma^ be equal to that excreted by 
healthy people. Before the attack of gout it is usually very small in amount, 
but the paroxysm always causes a great increase in the output for a few 
days only. When purin bodies are eaten by a gouty patient, or if uric acid 
is injected, there is great delay in the excretion of uric acid. If cinchophen 
is given at the same time, the uric acid is excreted much more quickly. 
The diminution in the uric acid output may be due to an increased destruc 7 
tion in the body or to its retention by the kidneys. There is no evidence 
of increased destruction in the body, as the blood of a patient before an 
attack may contain 4 to 6 mg. of uric acid per 100 c.c. This suggests that 



Fio. 12. — Figure showing the increase in tlie output of uric acid in the tirinp ai.d 
the decrease in the uric acid in the blood after oinchoplien. 

the uric acid is retained by the kidneys. When cinchophen is given to a patient 
whose blood contains 4 to 5 mg. per 100 c.c. uric acid there is a great increase 
in the uric acid output and a decrease in the uric acid in the blood (Folin 
and Lyman). The “ extra ” uric acid excreted in 6 days (Fig. 12) was 1*9 
g,, while the blood uric acid decreased from 4*5 mg. to 2*9 mg, per cent. 
The “ extra ’’ uric acid must come from the uric acid in the body fluids, as 
the blood does not contain enough uric acid (Graham) (Fig. 12). 

The evidence points to the view that although gout cannot exist in the 
absence of excess of uric acid in the blood yet uric acid is not the cause of 
gout. 

The essential change is the deposition of uric acid as sodium biurate in 
the joints. The sodium biurate appears to be plastered over the surface 
of the cartilage, but on microscopical examination it is seen that there is a 
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kidneys, fish roes, tripe may be actively harmful. Spirits have little effect, 
and gout is almost unknown in Scotland. Beer is much more potent and 
is probably partly responsible for the prevalence of gout in England and 
Germany. The strong wines like port and sherry, and the red wines such as 
Burgundy and claret, arc also probably responsible for much gout among 
the well-to-do classes, and champagne has a bad reputation. The light 
white wines like Graves and hock and cider are less evil. Gout was formerly 
very common among lead workers in England, and it seems to be a concomitant 
cause. Trauma plays a great part in the causation of the acute attack. 
The big toe may be affected so frequently because of the pressure of the boot. 
An injured joint' may be the seat of the first attack of gout. Syringing the 
ear of a gouty patient for cerumen was followed by an acute attack in the 
external auditory meatus (A. E. Garrod). Local sources of infection are 
very common among gouty patients, e.g. septic gums and tonsils. These 
used to be called gouty manifestations, but Llewellyn thinks that they may 
be responsible for causing the attack of gout. 

Physiology and Pathology. — The fact that sodium biurate was deposited 
in and around the joints suggested that uric acid played an essential part 
in the causation of gout. After A. B. Garrod had demonstrated by means 
of his thread test that the blood of gouty patients contained uric acid in 
abnormal quantities the hypothesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid which is excreted in the urine of healthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogenous. 
When all the exogenous sources of uric acid, e,g. meat, fish, sweetbread, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0*5 to 0*7 g. per day. The amount is fairly constant for each individual. 
If all proteins are removed from the diet, the endogenous uric acid output 
falls to a lower level than before (Folin). The removal of carbohydrates 
and a reduction of the caloric value of the diet also cause a decrease in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of the 
cell nuclei of the body, i.e. wear-and-tear, but it can also be synthesised 
from histidin and arginin (Hopkins and Ackroyd). When the exogenous 
purins are eaten, or when uric acid is injected, there is an increase in the uric 
acid output, but the whole of the uric acid is not excreted in one day. If 
cinchophen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains uric acid, and the limits of normal variation 
in health are 1 to 3 mg. per 100 c.c. The total uric acid in the blood of 
a man weighing 10 st. 3 lb. or 65 kilos would be 50 to 150 mg., assuming 
that the blood constitutes ^^^th of the body-weight, i.e, 5000 c.c. 

In cases of gout there is usually a considerable increase in the amount of 
uric acid in the blood. Before an attack the blood may contain 4 to 6 mg. 
of uric add per cent., though occasionally between the attacks there may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; as, in leuksemia, where there is a great destruc- 
tion of leucocytes, and in severe cases of nephritis. The increase in the 
uric acid in the blood is, therefore, not pathognomonic of gout, although it is 
extremely suggestive of it. 
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In gout the output of uric acid varies widely. It may be quite small in 
amount, less than 0*20 g. per day, or it may be equal to that excreted by 
healthy people. Before the attack of gout it is usually very small in amount, 
but the paroxysm always causes a great increase in the output for a few 
days only. When purin bodies are eaten by a gouty patient, or if uric acid 
is injected, there is great delay in the excretion of uric acid. If einchophen 
is given at the same time, the uric acid is excreted much more quickly. 
The diminution in the uric acid output may be due to an increased destruc^ 
tion in the body or to its retention by the kidneys. There is no evidence 
of increased destruction in the body, as the blood of a patient before an 
attack may contain 4 to 6 mg. of uric acid per 100 c.c. This suggests that 
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the uric acid is retained by the kidneys. When einchophen is given to a patient 
whose blood contains 4 to 5 mg. per 100 c.c. uric acid there is a great increase 
in the uric acid output and a decrease in the uric acid in the blood (Folin 
and Lyman). The “ extra ” uric acid excreted in 6 days (Fig. 12) was 1-9 
g., while the blood uric acid decreased from 4-5 mg. to 2*9 mg. per cent. 
The “ extra ” uric acid must come from the uric acid in the body fluids, as 
the blood does not contain enough uric acid (Graham) (Fig. 12). 

The evidence points to the view that although gout cannot exist in the 
absence of excess of uric acid in the blood yet uric acid is not the cause of 
gout. 

The essential change is the deposition of uric acid as sodium biurate in 
the joints. The sodium biurate appears to be plastered over the surface 
of the cartilage, but on microscopical examination it is seen that there is a 
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layer of cartilage uv6r the deposit, which is always interstitial. The de- 
may be quite siAall or enormous. Ih many cases the structure of 
the bones is destroyed and replaced by sodium biurate. The ligaments, 
tendon sheaths and bursfc are also infiltrated. The big toe joints may 
contain sodium biurate, although the patient has never had an acute attack 
of gout. The skin covering a tophaceous deposit may ulcerate and break 
down, and small masses of sodium biurate may be discharged (chalky gout). 

Tophi . — Sodium biurate is also deposited in the cartilage of the ear, 
especially in the outer margin of the pinna. The tophi appear as white 
nodules, and uric acid crystals can be recovered from them, which also give 
the murexide test and a blue colour with Polin’s phospho-tungstic reagent. 

The kidneys . — An uratic deposit may occur in the pyramids. Norman 
Moore found it in 12 out of 80 cases. Well-marked changes of chronic 
interstitial nephritis are often found. 

Symptoms. — The earliest sign of gout is sometimes the deposition of 
sodium biuratein the cartilage of the car (tophus). This stage usually passes tin- 
noticed, but is sometimes accompanied by an intolerable itching or tenderness. 

Acute gout . — The first attack of “classical” gout usually occurs at 
night. There may have been a few preliminary symptoms, such as dyspepsia, 
slight pain in the hands, aUd in*itability of temper, but the patient goes to 
bed feeling well. “ The patient suddenly wakes with pain, more or less 
intense, in the ball of one great toe, frequently accompanied with a slight 
shivering ; the pain in the toe gradually increases and is attended with a 
sensation of burning, thii)bbing, together with great tension and stiffness ; 
heat of skin and other sj^niptoms of febrile disturbance usually follow the 
shivering, accompanied with a considerable degree of restlessness ” (A. B. 
Garrod). The temperature is raised to 101° or 102° F., but after a few 
hours the patient begins to sweat and finally falls asleep. “In the morning 
the toe is swollen, the skin shiny, tense and dark red, and the whole joint 
is extremely painful ” (A. B. Garrod). Usually the acute pain lessens in 
the daytime, but returns with great violence in the night hours. The 
temperature remains high and the temper of the ])atient is irascible in the 
extreme. The attack may last many days or pass away in two days. When 
the attack is ceasing “ the inflamed joint becomes less intense and swollen, 
and pitting is readily produced on pressure ” (A. B. Garrod). The attack may 
spread from the great toe to the other joints of the tarsus or to other joints 
of the body. The first joint of the big toe is most commonly affected. The 
ankles, knees and small joints of the hand and wrists arc next in the order 
of frequency. 

During the attack thetc may be a considerable degree of leucoc 3 rtosis, 
20,000 to 25,000, and all bxit 2<XX) to 3000 ate polymorpho-nucleat cells as 
the lymphoc^es and other cells are unaltered by gout. The uric acid output, 
whkih was low before, is greatly increased for a few days. Sodium biurate 
is deposited in the tmrtilage of the joint and Iread of the l)oiie, but the swelling 
and stiffness may eventually disappear completely. The acute attack may 
be Complicated by a severe gastro-intestinal disturbance which may be 
fatal. There may be other symptoms, such as dyspAoea, delirium and emna, 
but these are probably due to a coincident uraemia. Fhlebitis of the veins 
of the iimb may be a complication of an acute attack. 

Aftct the attack, whe^er as the result of ilhiess or as a consequence of 
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¥ig. 13 — Line drawing from a radiograph, showing the changes which take place in 
the bonecf due to the dcpcwition ot sodfuni bTnrate. 
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the simple living wIucjIi the patient has endured, the general health of the 
patient is much improved. The attack usually follows in the spring and 
autumn. The second attack may follow at once, or may be delayed for 
many years. 

Chronic gout . — After several attacks the joint does not recover completely. 
The deposits of urates occur in the ligament and capsule, as well as in the 
articular cartilages and bones. The joint, therefore, becomes swollen and 
irregular in its shape. The urate is especially deposited in the bursse about 
the joints. In the advanced stages the skin over the uratic deposits breaks 
down a! id masses of chalky material are extruded, and the wounds heal with 
difficulty. The general health of the patient suffers after several attacks 
and does not recover completely. Dyspepsia b complained of, and the 
patient may show signs of high blood-pressure and arterial disease. The 
urine b increased in amount, and may contain albumin and casts. 

Irregular gout . — Almost any symptom or physical sign which occurred 
in a person who was of a gouty disposition was formerly ascribed to gout. 
Cutaneous eruptions, such as eczema, gastro-intestinal disorders, cardio- 
vasular symptoms and pericarditis, headache, migraine and neuralgia, were 
all thought to be gouty. A gouty patient may develop any of these dbeases, 
but the belief that there is a general type due to gout is now regarded as 
unfounded. The urine b usually acid, and on cooling often deposits uric 
acid crystals. This does not mean that there b an excess of uric acid in 
the urine, but that the urine is too acid to keep the uric acid in solution. 
On heating the urine the urates are re-dbsolved. Gouty persons may suffer 
from calculi. Glycosuria occurs in some cases, but usually responds readily 
to treatment. Albuminuria and casts are present when the kidneys are also 
affected. Elderly persons often suffer from chronic bronchitis. Gout has 
been accused of rendering patients more dbposed to iritis, retinitis and glau- 
coma. It is possible that iritis and retinitis have a gouty basis though they 
may arise independently. 

Diagnosis. — The diagnosis in a case of classical gout, with recurring 
attacks of arthritis in the toe or tarsus, is easy, especially if the patient 
comes of a gouty stock or indulges in good food and drink. The presence of 
tophi b proof positive that the patient is a subject of gout. Tophi must 
be dbtingubhed from Woolner’s tip, fibroid nodules and sebaceous cysts, 
and ill cases of doubt an examination should be made for the crystals of 
sodium biuratc with the microscope, and for uric acid with the murexide 
test or Folin’s phospho-tungstic reagent. The blood should be examined for 
uric acid in all cases of doubt, and if more than 3 mg. per cent, are found 
the case is probably one of gout. It must be remembered, however, that 
the uric acid in t he blood b increased in cases of chronic interstitial nephritis. 
While it is certain that gout does not occur in the absence of an increase of 
uric acid in the blood, the presence of excess of uric acid in the blood does 
not exclude the presence of other dbeases. 

Classical gout is much less common than it was, and the modern tendency 
b to overlook the disease. In the severe cases of gout in which the joints are 
severely damaged, the X-ray appearances arc ver/ striking (Fig. 13). The 
negative shows dark areas where the sodium biurate is deposited in large 
amounts and replaces bone or cartilage, since sodium biurate is not opaque, 
like the calcium ion. In the less severe cases there may be — (1) lipping at 
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the articular margiDs ; (2) a localised atrophy of the bon6 ; (3) a narromng 
of the joint space. These changes occur in other kinds of arthritis and are 
in no way characteristic o^ gouty arthritis (Llewellyn). 

Prognosis. — If a patient has once had an attack of gout he will 
always be liable to another attack, unless he alters his way of living. The 
frequency and severity of the attacks can be modified by treatment. The 
prospect of long life depend upon the state of the heart, arteries and 
kidneys. 

Treatment. — Dietetic , — In perhaps no other disease have a greater 
number of dietetic fads been recommended. The total quantity of the 
food should be kept within reasonable limits, and civic dinners should be 
avoided. The meals should be simple but attractive. There is little difference 
between the different kinds of meat, except that for those who have dyspepsia 
chicken is more easily tolerated than beef and mutton. There is no need 
to deprive the patient of sugar, which is a common fad, or of starchy 
food, but they should be eaten in moderation. The same is true of fat. 
Some gouty persons are much too stout, and a reduction of weight is 
beneficial. 

All protein foods contain purin, but their content varies widely (see 
table below). The foods which contain more than 0*1 g. per 100 g. should 
be avoided, as the uric acid which is formed from the breakdown of the 
purin is excreted more slowly by the gouty patient than by the healthy one. 

The Pukin Content of Various Foods (R. A. M‘Cance) 

Material Purin Nitrogen per 

(All cooked) g- of Edible Food 


Brains .... 


. 0 033 

Mutton (general average) 


. 0 063 

Fish ( „ „ ) 


. 0 065 

Pork ( „ „ ) 


. 0*069 

Beef ( „ „ ) 


. 0*081 

Birds ( ,, „ ) 


. 0*094 

Hearts .... 


. 0*116 

Cod roe (hard) 


. - 0*120 

Livers and kidneys 


. 0140 

Herring (no roes) . 


. 0*150 

Smelts .... 


. 0*168 

Sprats .... 


. 0 *180 

Sardines 


. 0*234 

Whitebait 


. 0*323 

Throatbreads, Sweetbreads, etc. 

. 0*426 

Herring roe (soft) . 

. 

. 0*480 


Attacks of gout have followed very quickly after eating sweetbreads and 
after the administration of purins for experimental purposes. The fruits 
and vegetables which contain an excess of oxalates, i.e, strawberries, 
rhubarb, spinach and asparagus, should be forbidden if oxaluria is 
present. 

Heavy beers, strong wines like port and sherry, all red wines, and also 
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chaj?>pagne, should be forbidden for gouty patients. The white wines, like 
Graves and hock, may be allowed in moderation if especially desired. If 
drunk in moderate amount and well diluted, whisky is probably the least 
harmful beverage. Mineral waters may be of considerable benefit to gouty 
persons. Their Juode of action is uncertain, but is probably due not so much 
to the ingredients of the waters as to the amount of water drunk, the simple and 
restricted diet, and the regular and supervised life which the patient leads 
at a spa. Hot baths and douches are of assistance in aiding the recovery of 
stiff joints. The waters of Buxton and Bath in England, Vichy, Aix-les- 
Bains and Contrexoville in France, Wildbad and Homburg in Gennany, 
Carlsbad and Marienbad in Moravia, and Saratoga, Bedford and White 
Sulphur in America, are the best known. 

Local , — During the acute attack the joint should be covered with cotton^ 
wool, placed on a pillow, and the bedclothes raised by means of a cradle. 
Hot fomeutations or cold lotio plumbi c. opio may be applied. 

Internal. — The treatment should be started with a purgative, and calomel 
is recommeuded. Colchicum is specific for the acute attacks. The pain is 
usually relieved quite quickly, and the redness of the skin and swelling of 
the jomti subside. Fifteen to 30 minims of the tincture in an alkaline mix:ture 
should be administered every 4 hours. The drug may cause vomiting or 
purgation, and its action must be carefully watched. Its mode of action is 
quite unknown, and it is of no value in averting an attack. Ciiichopheii 
(Trade names : atophan, agotan, phenoquin, quinophan) is useless in relieving 
the pain of an acute attack, but it is most useful in averting attacks. It is 
given in tablet form, gr. 15 three times a day for 1, 2 or 3 days consecutively 
in each week and should iiovor be given continuously. It increases the 
output of uric acid in the urine and decreases the amount, of uric acid in the 
blood, and thus prevents the continuous accumulation of uric acid in the 
body. The drug may, however, jmKluce unpleasant symptoms, such as 
urticaria, dyspepsia and jaundice. The complication of jaundice may be a 
very serious matter, for acute yellow atrophy of the liver may develop and 
death ensue. These toxic eflects have, usually, but not always, occurred : 
(1) when the drug has been given continuously, i.e. without an intermission 
of 4 to 5 days between the courses ; and (2) when its administration has been 
continued after minor symptoms of toxic action have appeared. The results 
of the treatment of undoubted cases of gout with cinchopnen are so good that 
its toxic action is most unfortunate. It would seem that its use should be 
restricted to the treatment of gout, and only given in short courses each 
week and discontinued at the first indication of intolerance. Further, as 
soon as the acute joint condition has passed, the dosage should be reduced 
to 15 gr. twice a day, one day each week for 2 to 3 months. In a long- 
standing case, it should then be given once a month, or once in 3 months 
for an indefinite period. Aspirin and sodium salicylate have a similar action 
to cinchophen and may be used instead of it. Aspirin gr. 10 with glycine 
gr^ 20, is given three times a day for one or two days each week in the chronic 
cuse, or more frequently if an attack is threatening. 

The general health of the patient must be attended to and all causes of 
sepsis should be removed. Radiant heat and massage are very useful for 
restoring the movements of a c.rijqjled joint. 
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OBESITY 

Obesity is a condition in which there is an excessive amount of body fat, 

Etiology. — Certain races are more ]m)ne to become fat than others, e,g, 
the Dutch, South Germans, South Italians, Maltese, Hebrews, the natives 
of India and Ceylon, and some African races. A clear history of heredity was 
obtained by Futcher in 60 per cent, of his cases. Obesity may develop at 
almost any age, but it is more likely to occur at certain ages ; in babies, in 
children at puberty, in men after the age of 40, and in women during prag* 
nancy or after the menopause. It is commoner among females than mal«S. 

Pathology. — The deposit of fat indicates that the caloric value of 
the diet is in excess of the individuars needs. This may be due to the 
large amount of food which is eaten, or to a small energy consumption in 
the body. Some fat people have a very large appetite and eat much 
more than is necessary to satisfy their energy requirements. The amouut 
of exercise which is taken has a great influence on the amount of fat which is 
deposited. Thus, a patient who is lying in bed will gain in weight on a diet 
which contains less caloric value than that which he eats when he is up 
and about. Although many cases of obesity are easily explained on the 
above grounds, there are many instances which cannot be explained so 
simply. 

The investigations of the basal metabolism help us to understand many of 
these cases. The amount of oxygen which is burnt depends on the state of 
the patient. More combustion of oxygen takes place when the patient is 
taking exercise than when he is at rest, and when he has a meal than after a 
short fast. The metabolism of the resting, fasting individual is termed the 
basal metabolism. This is expressed in cubic centimetres of oxygen per 
minute per square metre of body surface. The basal metabolism (p. 403) is 
lower for adults than for children, and gradually decreases with each decade. 
It is lower for females than males. The basal metabolism can be altered by 
prolonged undernutrition and by the influence of the ductless glan<ls. One of 
the results of underfeeding is a lowering of the basal metabolism, but the 
oxygen consumption of such a patient during exercise is unaltered. The action 
of the thyroid gland on the basal metabolism has been carefully studied, as 
there are two clinical conditions in which the thyroid plays an important 
part, namely, (1) in hypothyroidism, and (2) hyperthyroidism. In the first, 
the patients, among other symptoms, tend to increase in weight, and the basal 
metabolism in these cases is much lower than usual. In the second, one of 
the prominent complications is the rapid loss of weight which occurs, and the 
basal metabolism is much increased in tliese cases, and can be increased by 
giving thyroid extract and decreased by removal of large portions of the gland. 
When the basal metabolism is low, it is clear that the patient will tend to get 
fat, although he is eating less food than a patient whose basal metabolism is 
high. These experiments help us to understand many cases of obesity. 

The action of the other ductless glands is not so well understood. When 
the posterior lobe of the pituitary gland is dauiaged by a tumour, considerable 
changes take place in the metabolisin. The patients grow fat, and the fat 
is deposited in the characteristic feminine situations, i.e, the breasts and 
hips in male and female patients (Frdblich's ayndit>ine). When the anterior 
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lobe is removed in dogs there is an increase in the weight of the animal 
(Cushing). 

The sex glands have a considerable influence on the metabolism. When 
the glands develop at puberty there may be an increase or decrease in the 
fatty deposits. The female lays down fat around the breasts and hips, 
and assumes the characteristic feminine form. Removal of the testicles, as in 
eunuchs, usually causes an increase in the body-weight. During a pregnancy 
women often grow stout long before they have to restrict their normal 
activities, while after the pregnancy is terminated, the patient may lose 
weight, and recover her figure. At the menopause many women tend to 
become stout. 

In obesity the fat is deposited in the subcutaneous tissues, the great 
omentum, mesentery, and around all the organs, such as the heart and 
kidneys. 

Symptoms. — The presence of large deposits of fat limits the activities of 
the patients and destroys their good looks. Many of the patients feel well, 
but some complain of difficulty in moving about, because of their great bulk. 
Others complain of shortness of breath on the least exertion. Some of the 
patients are anaemic. Eczema may occur on those parts of the skin which 
touch each other. 

Treatment. — Dietetic . — If the patient has only gained a little weight, 
moderate restriction of the carbohydrate and fat of the diet, together with 
an increase of exercise, may be sufficient. This is the basis of the well- 
known Banting cure. When the obesity is considerable, more drastic 
treatment is necessary if the patient really wishes to lose weight. The 
treatment may be started in two ways. (1) With a fast day, when the 
patient should stay in bed. Tea and coffee, with milk and sugar, and gravy 
soups may be taken in any quantity. The fast day will often cause an 
initial drop of 1 or 2 lb. in weight and also a reduction in the size of the 
patient’s appetite. The fast day should be repeated once a week, and after 
a few times the patient need not stay in bed. (2) With a fruit day. A 
sufficient amount of fruit and vegetables is taken to provide 80 g. of 
carbohydrate (see Food-Tables, p. 42G). The fruit day causes less dis- 
comfort than a fast day, partly because of the bulk of the food e^ten and 
partly because the carbohydrate maintains the blood sugar at the normal 
level, and so prevents the formation of acetone bodies. The patient will 
be more willing to repeat a fruit day than a fast day once or twice a week. 

The three components of the diet, i.e. fat, carbohydrate, and protein, 
should be reduced in different proportions. The fat should be reduced as 
much as possible, because it has a very high caloric value and the patient 
has already an excess of fat in his body. Butter, cream, the fat of meat, 
and especially that of ham and bacon, should be avoided. Chicken is better 
than mutton or beef, as it contains less fat, while white hsh contains no fat. 
The carbohydrates should be considerably reduped, but this must be done 
cautiously ; for many patients are made miserable, complaining of lassitude 
and extreme hunger. This is probably due to the bkod sugar being too low, 
since these symptoms occur as a result of an overdose of insulin (p. 413). 
The protein should be reduced least of all, for its combustion causes an increase 
in the metabolism of the body — the specific dynamic action of proteins. 
The total caloric value of the diet may have to be reduced to 1500 calories 
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(carbohydrate (C), 150 g. ; protein (P), 70 g. ; fat (F), 64 g.) ; 1000 calories 
(C, 100 g. ; P, 70 g. ; F, 32 g.) ; 500 calories (C, 60 g. ; P, 40 g. ; F, 10 g,) (see 
Table of Food Vdues) before the patient begins to lose weight. The weight 
should not be decreased too rapidly. When the fat in the diet is small in 
amount the patient will suffer from a lack of vitamins A and D. This should 
be given in the form of radiostoleum, or adexolin, min. 3 once daily. A 
decrease of 1 to 2 lb. a week and 7 to 8 lb. a month is sufficient. The treat- 
ment should be persevered with until the patient's weight is about the average 
for the height and age. The patient should be encouraged to take more 
exercise, but this should stop short of inducing undue shortness of breath. 
Physical drill and massage are of considerable assistance in increasing the 
energy needs of the body. Care should be taken not to eat more than usual 
after exercise, for this will neutralise any good effects of the exercise. 

Thyroid has been used in the past rather indiscriminately, as it increases 
the basal metabolism. If the patient has a low metabolic rate (B.M.R,), 
it should be prescribed ; but if the B.M.R. is already normal, it may cause 
harm. The usual dose is 1 to 2 gr. twice daily. A careful watch should be 
kept for the onset of tachycardia, tremor, sweating, and glycosuria. When 
the B.M.R. is raised, more insulin has to be provided, and an elderly patient 
with a low sugar tolerance may develop glycosuria and have the symptoms 
of diabetes mellitus as the result of the administration of thyroid. 

LIPODYSTROPHIA PROGRESSIVA 

This is a rare condition, in which the subcutaneous tissues of the upper 
part of the body lose their fat, while those of the lower half remain un- 
chaimed. 

Etiology. — Females are affected more often than males. The cause of 
the condition is quite unknown. 

Symptoms. — The patient feels perfectly well, but complains that the 
appearance of the face has altered, having become much thinner. The 
arms and trunk may also be similarly affected. The condition starts in the 
face and gradually descends to the arms and trunk. The legs are usually 
unaffected. On examination, the skin can be picked up easily and it is 
obvious that there is no fat in the subcutaneous tissues. The malar bones 
are very prominent. The whole appearance of the patient suggests a severe 
wasting disease. The breast and mons veneris in females are usually 
unaffected. 

Course. — The condition progresses slowly. 

Diagnosis. — This is made by comparing the subcutaneous tissues of the 
upper half of the body with those of the lower. The presence of a severe 
wasting disease must of course be carefully excluded. 

Treatment. — Nothing is known which has any effect on the condition. 
The patient should be assumed that no serious disease is present. 

THE LIPOMATOSES 

Localised deposits of fat may occur in many situations. Various types with 
special symptoms have been prescribed, but it is probable that they are only 
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vjMiJttioiiB of a eominoa morbid pfooefes.* The maiu tyjjes of the disedse 
«fe ; 

1. Adiposis dolorosa (Dertum's disease). — See p. 440. 

2. Nodular circumsonhed lipotmiosis. — Tie lipomata may be few in 
liumber of very numerous, symmetrical or asymmetrical, large or sinstll. 
Most of them are painless, but some are vefy tender and painful. Asthenia 
and mental changes, such as occur in adiposis dolorosa, may be present. 

3. IHffme symmetrical lipomatosis of the -This Ooiidition occurs 
chiefly in males, and the tumour usually appears after the age of 20. The 
thyroid and pituitary glands showed pathological changes in two cases. 
The fatty tumour is diffuse and symmetriiial. The common sites are beneath 
the chin, at the nape and base of the neck, and the pre- or pOst-auricular 
region, and occasionally oii the trunk. The tumour bears no relation to the 
general obesity of the patient. It is usually comploiucd of because of the 
aisfigurement which is causi'd. Pain, asthenia and mental distutbances may 
be present. 

4. Neuropathic cedema, pseudo-icdema, pscmlodipoma — i^^ellin^ of the 
limbs may occur in paticuts with hysterical affectimis. This resembles at 
first sight an mdematous swelling, but it does not pit on pressure. It is 
due to a deposition of fat in the subcutaneous tissues. 

Treatment!— This is very unsatisfactory. Thyroid gr. 1 t.d.s. has 
given the best results, but pituitary (posterior lobe) extract should be also 
given a trial. Aspirin may relieve the pain. 

Gkorgk Graham. 

* L' Oli, Atch, Inl. Mfd., vi., lOlO, 28. 



SECTION VII 


DEFICIENCY DISEASES 


VITAMINS 

A coMPLETi; and balanced diet must contain a sufficiency of each of the 
vitamins as well as the correxjt amount and proportion of protein, fat, carbo- 
hydrate and mineral salts, In the absence of vitamins from the iet the 
so-called deficiency diseases, scurvy, rickets, beriberi and pellagra and other 
syndromes arise. Vitamins are present in only minute amounts in various 
foods and were simply described by the letters, A, B, C, D, etc. Nearly 
all have been isolated, their chemical constitution established, and syn- 
thesised by chemists, and they have been more suitably named according 
to their [)roperties and functions. ^ " 

Fat soluble. 

A =axerophthol 
from carotene. 

D = 

from 7-dehydrocholesterol. 

Dg “ calciferol 

from ergosterol. 

1)3“ same as I). 

^ I from other sterols. 

E =^a- and ^-tocopherol. 

K - 

methyl phytyl naphthaquinone. 


vitamins is as tollows : 


Water soluble. 

Bi=:aneurine or thiamine (F). 
B 4 ^not yet identified. 

bJ 


complex : 

Bg (G)- riboflavin. 

B8 = adermin (H). 

B, -nicotinic acid or amide. 

C = ascorbic acid or cevitamic acid. 
P is doubtful. 


Vitamin A or Axgrophthol 

The presenpe of an unknown substance in fats became obvious from 
the normal growth of rats on some fats, hut not on others. Animal fats, 
except lard, and the fat of ^reen leaves jiromoted growth, while vegetable 
fats extracted from seeds did not. The growth-promoting valnes of the 
fats were very different, the very high value of co4-liver oil being most 
striking. Green leaves were superior to butter. The vitamin A value of 
milk was low, and was derived from the green food of the animal, Gfreen 
leaves, carrots, and other parts of plants contain the substance carotene, 
formed in the plant at the same time as chlorophyll, Carotene has also 
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growth-promoting properties, and yet it is not vitamin A. The connection 
between carotene and vitamin A was shown by Moore, who proved that 
carotene was converted in the liver into vitamin A, Three varieties of 
carotene are distinguished, «, jS, y, of very similar formulae. /3-carotene 
yields two molecules of vitamin A ; the others only one. Other carotenoid 
pigments in plants are also precursors of vitamin A. The chemical formulae 
of these pigments and of vitamin A show clearly how the latter is derived 
from the carotenoids. Vitamin A (as well as carotene) is stored in the liver ; 
body fat stores very little of it. Storage of vitamin A is helped by fat in 
the diet. Normal human liver contains 20() international units per gram of 
wet tissue ; at birth, however, the liver contains very little vitamin A. 
Vitamin Ag, a slightly diiferent compound, is found in the livers of fresh- 
water fish. 

On account of the numerous precursors in plants and different forms in 
which vitamin A (an alcohol) may exist in animals, chemical methods of 
estimation of vitamin A values of foods are difficult. The estimation has to 
be made by feeding experiments. As standard, pure ;3-carotene is used ; 
0*6 microgram (millionth of a gram, fig.) is one international unit. One gram 
of axerophthol from fish livers equals 3,000,000 int. units. The approximate 
values of some foods are : halibut-liver oil, 16,000,0(X) ; cod-liver oil, average 
200,000; calfs liver, 46,000; ox liver, 16,(XX) ; spinach, 13,000; cream 
cheese, 4600 ; butter, 2600 ; egg yolk, 3000 ; clicddar cheese, 5500 ; 
milk, 2300 international units per 100 grams or 3| oz. 

The daily requirements of adults are reckoned as from 3(XX) to 4000 ; 
of infants 2000 to 25(X) ; and of older children and nursing mothers 40(X) 
to 6000 int. units. 

In the absence of vitamin A from the diet, young animals cease to grow, 
and as soon as stores in the body are exhausted become very susceptible to 
bacterial infections entering through the mucous membranes. The function 
of the vitamin is to keep healthy the moist surfaces of the epithelia and 
prevent hyperplasia, metaplasia, and keratinisation. If the supply of 
vitamin A is insufficient the fur of animals and feathers of birds become 
dry and ruffled, and the first visible symptoms are a peculiar and charac- 
teristic eye disease similar to xerophthalmia which had been observed in 
children. The eye disease is a special instance of keratinisation. The only 
treatment is vitamin A in cod-liver oil or other fish-liver oil. Local treat- 
ment is of no avail. Cases of xerophthalmia were described by Budd in 1842, 
recorded by the explorer Livingstone in Africa in 1857, and Bloch, 1917- 
1924, observed many cases in Copenhagen. 

After the eye symptoms, diets low in vitamin A lead to respiratory infec- 
tions and broncho-pneurnoiiia. Abscesses at the base of the tongue, suppurat- 
ing glands, pus in the middle ear, septic nasal sinuses, and infections of the 
digestive and genito-urinary tracts are noticed in animals. They have also 
been clinically observed in man. Urinary calculi are common in experi- 
mental rats. In India, where stone is prevalent, McCarrison found that 
foods with vitamin A counteracted their formatior. Toad skin is another 
syn^tom of vitamin A deficiency. 

The epithelium at the junction of the teeth and gums in dogs was shown 
by May Mellanby to become overgrown and infected with micro-organisms 
(pyorrhoea). Vitamin A is necessary for the formation of dentine and enamel. 
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Lack of vitamin A causes degenerative changes in the spinal cord and 
the medullary sheaths of the sciatic nerves, and to disturbance of the oestral 
cycles and failure of ovulation. In puppies E. Mellanby has described bony 
overgrowth and deformity at the base of the skull, causing destruction of 
the divisions of the auditory nerve with production of deafness. 

Hemeralopia or night blindness is specifically due to lack of vitamin A ; 
visual purple is derived from axerophthol. This peculiarity forms a handy 
method, by means of the dark adaptation test, of examining individuals 
for their state of vitamin A nutrition. Harris and his colleagues have made 
a special study of this test, and point out that the technique must be carefully 
controlled. By night blindness tests 30 per cent, of children in an elementary 
school were deficient in vitamin A, and 39 out of 40 became normal after 
treatment. All children in a home where vitamin A was abundantly supplied 
were normal. 


Vitamin D 

The early work of E. Mellanby showed that the fats preventing rickets 
were the same fats as those containing vitamin A, which suggested that 
vitamin A was the antirachitic substance. There were, however, several 
differences. McCollum found that cod-liver oil, after aeration at a high 
temperature, was still antirachitic but not anti-xerophthalmic. The anti- 
rachitic substance was stable to heat, and distinct from vitamin A. McCollum 
called the antirachitic substance vitamin D. The existence of two vitamins 
in fats was confirmed from experiments with spinach ; spinach was strongly 
growth-promoting and anti-xerophthalmic, but failed to prevent rickets. 
Spinach and green leaves contain vitamin A, but not vitamin D. Butter 
contains vitamin A, and very little vitamin D. Cod-liver oil contains 
vitamins A and D in large amounts. The irregular distribution explains 
the varied behaviour of fats. 

Mellanby later investigated the rickets-producing effect of cereals in 
the diet. It was counteracted by vitamin D. The addition of calcium salts 
was also compensatory. The rachitic substance in cereals is phytin. Phytin 
has no toxic action, but forms an insoluble calcium salt and so removes it 
from solution ; it has also an inhibiting action on the assimilation of calcium 
and phosphorus. The phosphorus of phytin is not available. Soluble 
phosphates are necessary in a low phosphorus diet. May Mellanby carried 
out parallel experiments on the teeth. Perfect teeth were produced with 
an ample supply of vitamin D in the diet. Decayed teeth were associated 
with too little vitamin D ; and similarly, with cereals in the diet if the 
calcium, phosphorus, or vitamin D were too low. 

The physiological action of vitamin D is to regulate the absorption of 
calcium and phosphate from the food in the intestine so as to maintain 
these elements at their proper and optimal level in the blood. In the diagnosis 
of rickets the estimation of calcium and of phosphate in the blood is of value. 
A better indication of incipient rickets, however, is the estimation of blood 
phosphatase, a high blood phosphatase being an early symptom of rickets. 

The curative action of sunlight upon rickets was well known, and could 
not be explained by the existence of a vitamin. The demonstration by 
Huldschinski, in 1920, of the curative action of ultra-violet light from a 
mercury vapour lamp made possible the experimental study of the action 



444 


DEFICIENCY DISEASES 


of light. Htime aftd Smith, at the Lister Institute, rhade the first obeerva- 
tiohs leadihg to the explanation. Bats were kept in cages with sawdust 
as beddiUg. Borne cages wer<i exposed to ultra-violet light and others not 
ho. Rats kept in the exposed cages did not get rickets, while the others did. 
The rats were seen to eat the sawdust. Light had produced in the sawdust 
an active substance having the effect of vitamin D. Next, foods khown 
to be rachitic were exposed to ultra-violet light ; they became antirachitic. 
The substance so activated was located in the fat, and traced to cholesterol 
and finally to an impurity in the cholesterol, later identified as ergostefol. 
Pure ergosterol from yeast on exposure to Ultra-violet light is converted 
into active vitamin D. The new vitamin was isolated and called calciferol, 
and lettered Dg, as it was not proved to be the same as that in cod-liver oil. 
Two factors were thus needed in the prevention of rickets — the one ergo- 
sterol and the other ultra-violet light. Foods may contain the sterol or the 
activated sterol. The latter prevents rickets. TIkj former is activated 
directly in the food, or indirectly after consumption in the fat under the 
skin. As a preventive measure against rickets the irradiation of foods is 
not altogether practicable. The food may become unpalatable and vitamin 
A is destroyed. Irradiated yeast is sometimes given to cows to improve 
the vitamin D value of their milk. Since calciferol has become a cheap 
commercial substance the best way of improving the vitamin D content 
of foods is by its direct addition in suitable quantity, as is carried out with 
dried milk and with margarine. Calciferol is available for medical use in 
various forms. Overdosage with calciferol must be avoided. The effect 
<Jf high doses produces a big rise of calcium and phosphate in the blood, 
leading to abnormal deposits of calcium phosphate in the vascular system, 
spleen, kidneys, liver and lungs. The best method of securing vitamin D 
is in ordinary foodstuffs with the sterol which is activated later by sunlight. 

The vitamin D content of foods is expressed in international units. The 
international unit of vitamin D is 1 mg. of olive oil containing 0*025 micro- 
gram of calciferol. One unit daily heals rickets in young rats in B days. 
Coward atid Morgan have given the following figures per 100 grams : halibut- 
liver oil, average 257,000 ; cod-liver oil, 12,700 : butter, average, 100 to 
200 ; cream, 50 ; milk, 10 to 100 ; egg yolk, 150 to 400 ; canned salmon, 
6()0 to 800 international units. 

The daily requirement of vitamin D varies With the available sunlight, 
the ailiount of sterol in the food, and the proportions of calcium and phos- 
phorus. The League of Nations Nutrition Committee recommends at least 
150, and for full growth and vigour 400-5(K). L, J. Harris advises for infants 
15(X) units daily as preventive quantity, and 3500 as curative. A suitable 
supplement is dOO to 1000 units a day for a child or mother. A teaspoonful 
of cod-liver oil gives 300 units. 

Vitamin Dg, or calciferol, is not identical with vitamin I) in fish-liver oils. 
A sterol, 7 -dehydrocholesterol, can be made from cholesterol by oxidation 
and activated by ultra-violet light into vitamin D;j, which is as active as 
vitamin Dg. The same substance has been isolated from fish liver oils, so 
it seems that vitamin i);, and D are identical. Both Dg and Dg are equally 
autiwe in preventing or curing rickets in rats alid man ; in chieks, however, 
vitatnin Dg is more active. The production of an active vitamin D from a 
sterol by Ultra-violet light depends upon the structure of the sterol. Many 
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st^tols have been cxatiiined, and several ^ve active vitamins, D 4 , Dg, etc. 
Many ai‘e present in various foods, and will serve as precnTsons of vitamin D. 
In skin the precursor is 7 -dehydrocholesterol derived from fish in the food. 


Vitamin E 

The failure of rats to reproduce on a diet containing cod-liver oil (vitamin^ 
A and 1 )) and yeast (vitamins Bj and ^ 2 )^ announced by Evans and Bishop 
in 1922 and corroborated many times, is due to the absence of another faf^ 
soluble vitamin E. Rats do not need vitamin C. Vitamin E is foimd in 
the oil of lettuce and green leaves, and in the germ of whole cereals. Vitamin 
E has been isolated from wheat germ oil, identified and synthesised. Two 
varieties exist, known as a- and ^-tocopherol. Vitamin E resists oxidation^ 
but is destroyed by contact with rancid fats or with iron salts. 

The failure of reproduction is “ resorption gestation,” i.e. death of the 
foetus in the uterus and its resorption into the maternal organism. Females 
recover after giving wheat germ oil, but in males the germ cells degenerate 
and sterility is permanent. The ordinary human diet contains enough 
vitamin E, but an insufficiency may arise from diets having little greeri 
vegetable and too much white flour. Cases of habitual abortion in cattle, 
and a few cases of persistent miscarriage in women have been treated success- 
fully with wheat germ oil. Other effects of vitamin-E deficiency are de- 
generation in the kidneys, discoloration of the uterus, muscular dystrophy, 
and alimentary exudative diathesis. Synthetic a-tocopherol prevents these 
symptoms. 


Vitamin K 

A deficiency disease characterised by subcutaneous and intramuscular 
hsemorrhages with delayed clotting of blood in chickens was described by 
Dam and Schonheyder, in 1934, and ascribed to lack of a fat-soluble thermo- 
stable vitamin K. Their results have been fully confirmed. Vitamin K is 
most abundant in hog’s-liver fat, and green leaves. Two natural substances 
vitamins and Kg have been isolated and identified as 2, 3-derivativeg 
of 1, 4-naphthaquinone. The simple 2-methyl-l, 4-naphthaquiiione has 
similar properties. Clinically, injections of emulsions of vitamin K have 
produced a reduction in the clotting time of the blood of patients with 
obstructive jaundice, and haemorrhagic states in infancy have responded 
to treatment with the vitamin. 


Vitamin B^ 

Eijkmann’s observations (1897) that fowls on a diet of white rice suffered 
from a peculiar form of paralysis called polyneuritis gallinaruniy very similar 
to the symptoms of beriberi in man, and the cure of both birds and man 
on being given whole rice or rice bran, were tlie foundation uf investigations 
on defi.cieney diseases. Whole cereals, pulses, and nuts were also found to 
be preventive, whereas white cereals led to the disease. The idea that a 
disease was due to the absence of some unknown substance from the food 
is due to Grijns (1901). The idea was strengthened by Fraser and Stanton’s 
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e:8:tractioti of the preventive substance by means of alcohol, and Funk’s 
isolation of an impure substance, vitamine, which cured polyneuritis in 
pigeons. 

The occurrence of beriberi amongst our troops in the Dardanelles and 
Mesopotamia during the War of 1914-1918 stimulated further investigations. 
Numerous foods were tested for their anti-beriberi value by Cooper, and by 
Chick and Hume at the Lister Institute using the pigeon as test animal. 
Their data on the cure and prevention of polyneuritis in pigeons were so 
similar to those on the growth of rats on foods tested for water-soluble B 
that these two unknowns seemed identical, but there were some differences 
to cause doubt. Another difference was in the stability to heat. The anti- 
beriberi vitamin is destroyed })y high temperatures, especially in presence 
of alkalis, but the water soluble growth vitamin is stable. The Vitamin 
Committee of the Medical Research Council adopted the view of two different 
vitamins. They called the anti-beriberi vitamin B^, and the growth-pro- 
moting vitamin Bg. The irregularities in distribution were due to differences 
in amount : yeast contaiiis both equally ; wheat germ has more Bj than Bg ; 
egg white has Bg, but not ; and meat has more Bg than Bi. The com- 
parative vitamin values of most common foods were examined by Plirnmer, 
Rosedale, Raymond, and Lowndes, but in the absence of a definite standard 
at that time the data were quoted in terms of dried yeast as 100. Their 
figures correspond in most cases with the figures by newer methods in terms 
of the international standard. Vitamin Bj is most abundant in dried yeast, 
yeast extracts, germ of cereals, pulses and nuts, with very little in leaves 
and fruits. Liver, heart, kidneys, egg yolk and cod’s hard roe contain 
appreciable quantities, but lean flesh and fish flesh very little. 

The estimation of vitamin B^ in foods is by the bradycardia method, 
developed by Harris and Birch. The rate of the heart-beat of rats on a 
diet deficient in vitamin Bj falls from about 550 to 300, and is rapidly re- 
stored on giving food containing vitamin Bj. The vitamin Bj value of the 
food is estimated by determining the amount of the food which restores 
the heart-beat in comparison with a standard preparation made from rice 
bran or a standard quantity of pure vitamin Bj. Many foods have been 
analysed in this way by Baker and Wright. A newer purely chemical 
method, in which the vitamin B^ is extracted and determined after oxidation 
to thioohronie is used by Pyke (1940). 

Vitamin Bj was isolated from rice bran and yeast, and its chemistry 
fully established. The pure synthetical vitamin, called aneurine or thiamine, 
is available for medical use and other purposes. Aneurine hydrochloride was 
adopted in 1938 as standard of measurement. Three micrograms corresponds 
with one international unit. The amounts of aneurine in some common foods 
in micrograms fig. per 100 grams are : dried yeast, average 90(X) ; yeast 
extract, marmite, average 60(X) ; wheat germ, bemax, average 3900 ; whole 
wheat, average 900 ; whole wheat bread, 360 ; brown breads, 150 to 420 ; 
white bread, 30 to 60 ; oatmeal, 300 to 510 ; lentils, 630 ; haricots, 360 
to 480 ; fresh peas, 90 to 120 ; canned peas, 360 ; walnut, hazelnut, 450 
to 600 ; vegetables, 30 to 210 ; fruits, 30 to 120 ; potato, 90 to 120 ; lean 
meats, 90 to 150 ; pork, ham, lean, 660 to 960 ; fish, 90 to 120 ; milk, 70 ; 
cheese, 0 to 90 ; liver, kidney, 450 to 570 ; egg yolk, 420. 

Aneurine is closely connected with the metabolism of carbohydrate. In 
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the form of its pyrophosphoric ester it becomes co-carboxylase, which is 
concerned with the removal of pyruvic acid. In the absence, or with too 
little aneurine pyruvic acid accumulates in the blood, tissues and brain. 
The excess of pyruvic acid in the brain causes the head retraction, the 
symptom of polyneuritis, in birds, and is the cause of bradycardia. In man 
the heart beat increases in rate. The estimation of pyruvic acid in the 
blood is a possible means of detecting and confirming beriberi. 

Aneurine is excreted in the urine. It can be adsorbed on kaolin and 
determined by tlie bradycardia method. A better method consists in 
adsorbing it, extracting with butyl alcohol and oxidising to thiochrome. 
Thiochrome shows a marked fluorescence in ultra-violet light according to 
q^uantity. Harris suggested the estimation of aneurine in urine to ascertain 
the level of nutrition of vitamin Bi. The resting level of the subject is deter- 
mined and a test dose of 1050 /-ig. is given. In normals about 25 per cent, 
is immediately excreted as estimated 3 hours later. If less is excreted, 
the body is not saturated and the subject is on too low a level. The normal 
excretion varies according to diet from 50 to 170 /ig. in 24 hours ; 90 jmg. is 
subnormal. On the reputed daily requirement of 900 jug. the output is 
137 to 233 ftg. On diets deficient in aneurine the output is 50 to 80 /wg., in 
cases of beriberi almost 0. Women show lower values during and after 
])regnancy. 

The requirement of vitamin by man depends on body weight and 
energy metabolism. The amounts of vitamin Bj in diets leading to beriberi 
were calculated by Baker and Wright to be 450 to 750 /ig. : a lO-stone man 
consuming 3(XK) calories requires 900 fig. daily to protect from beriberi ; 
and a 14-stoiie man, 1125 //g. Other authors estimate a daily requirement 
of 900 to 2700 ftg. The typic.al diet of white bread, butter, meat, sugar, 
and vegetables contains 600 to 1050 /^g., and in the case of the poorer classes 
usually the smaller amounts. A large proportion of the population is con- 
sequently on a borderline diet. The effect of borderline diets, i.e, hypo- 
vitaminosis, can be judged from the numerous experiMkerits on birds and 
rats. With very little, the animals soon die with tyi)ical symptoms ; with 
larger but still insufficient amounts, life is longer ; with sfcill more, the 
animals live longer and die without showing the ty])ical symptoms. Post- 
mortem examination shows enlarged heart, and intestines full of undigested 
food. McCarrisou found these symptoms in the early stages of beriberi. 
The chronic enlarged heart and dropsical tissues were considered to be due 
to too little vitamin B^. M. J. Rowlands particularly studied the effects of 
too little vitamin B^ on rats. He observed distension of the stomach and 
visceroptosis, and a slower evacuation of the bowels. Resistance to infection 
was weakened, and bacteria entered the body through the degenerated mucous 
membranes of the intestinal walls and infected other parts of the body. 
Drummond, Baker, and Wright (1938), in continuation of Rowlands’ work, 
found that rats had a shorter duration of life, smaller litters, and a greater 
incidence of gastro-intestiiial lesions, especially ulcerations. Constipation, 
ulcers, and cardiac troubles may thus in many cases be attributed to diets 
low in vitamin B^. 

The nature and functions of vitamins B^, B^, and Bg which are associated 
with vitamin are uncertain. 
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Vitamin Bg Complex 

Vitamiu Bg ia coinpospci of several factors, B 2 , Bg, By and at least one 
more, the filtrate factor or pantothenic acid. The main medical interest 
of the vitamin Bg complex is in By or nicotinic acid, which cures the chief 
symptoms of pellagra. Adermin, B^, and riboflavin, Bg are also required. 

Uenerally, but not invariably, associated with a maize diet, pellagra 
occurs in parts of S.E. Europe, Egypt, and in southern districts of U.S.A. 
It was first described by Pedro Cavsals in 1707 under the name of nml de la 
rosa, and attributed by him to a j)oor diet. Goldberger in U.S.A, eliminated 
the disease in parts of U.S.A. with an increase of animal foodstuffs. Hence 
pellagra was attributed to lack of animal ])rotein, or more specifically to 
absence of one or more amino acids not present in the proteins of maize. 
Experimental work did not support this idea. As dried yeast, beef, liver, 
salmon were highly curative but not casein, Goldberger concluded that 
there was a special pellagra preventing or PP factor. Its distribution in 
foods was so similar to that of water soluble B, or vitamin Bg, that he thought 
the two were identical, especially as rats on a synthetic diet containing a 
preparation of suffered from a dermatitis seemingly analogous to the 
dermatitis of pellagra. The substance flavin, or lactoflavin, or more correctly 
riboflavin, was next isolated from egg white, milk and liver. It cured the 
rat dermatitis. Pure synthetical riboflavin, however, did not have the 
same result, and so it was assumed that an impurity, Bg, in the isolated 
riboflavin was the curative vitamin. Preparations of vitamin Bq, free from 
riboflavin, cured the dermatitis, but the animals failed to grow. Growth 
was restored with riboflavin. For rats the two vitamins are thus essential. 
Rats on a pellagra producing diet of maize and other cereals do not experience 
the dermatitis. The cereals contain vitamin Bg. Vitamin Bg is not the 
PP factor, and rat dermatitis is not analogous to pellagrous lesions in man. 
Rats are not suitable animals for the study of pellagra. Vitamiu Bg was 
subsequently isolated and synthesised, and called adermin. 

It was known that dogs on a pellagra-producing diet suffered from sore 
mouth and tongue — “ black tongue ” — and were cured by diets with yeast, 
beef, liver, etc. One of the best curative materials of both black tongue 
and pellagra is liver extract. Elvehjem (1937) isolated from liver extract 
a substance resembling nicotinic acid. On testing pure nicotinic acid on 
dogs with black tongue, they were cured. Four cases of pellagra were treated 
by Fonte ei aL, and were cured, and later eleven cases were cured by Spies 
et al. with intravenous injections of 30 to 100 mg. daily. Doses of 50 to 
1000 mg. have been given to man without harm, but large doses give a 
sensation of heat with flushing of the face, chest and back and tingling of 
the skin. Martin, Chick et al. found that pigs on a pellagra-producing diet 
suffered from lesioiLs similar to pellagrous lesions in man, and again nicotinic 
acid was curative. Rats differ from man, dog, pig and monkey in not 
requiring nicotinic acid, but all need riboflavin and adermin. In man not 
afi the symptoms of pellagra are cured by nicotinic acid. The absence of 
riboflavin leads to scaliuess and inflammation of the lips, and cracks at 
the corners of the mouth — “ angular stomatitis.” Chick, Macrae and 
Worden have discovered that rats on a prolonged deficiency of adermin suffer 
from epileptic fits, also previously observed in pigs. For the prevention of 
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pellagra nicotinio amd, riboflavin and adennin are essential, though the 
significance of adermin is not clear. 

Harris and Raymond devised a method of estimating nicotinic acid 
applicable to urine and have used it to determine the level of nutrition of 
this vitamin. The average excretion is 4 to 5 mg. a day. It is higher on 
diets with more nicotinic acid, such as yeast extract, and the output varies 
with the intake. In animals with a deficiency of nicotinic acid the output 
sinks almost to 0. 

Vitamin C 

In the Middle Ages it was recognised that fresh fruits and vegetables 
cured and also prevented scurvy, that dried fruits and vegetables had no 
effect, and that among fruits the orange and lemon were the best anti- 
scorbutics. A daily ration of not less than 1 oz. of lemon juioe was used to 
prevent scurvy in the Navy ; this quantity is man’s minimal daily re- 
requirement. 

Holst and Frolich’s discovery that the guinea-pig on a diet without fresh 
fruit or vegetable suffered from scurvy made it possible to compare the 
autiscorhutic values of fruits and vegetables. These tests, first made by 
Chick and Hume in 1914-1918 for Army use, were extended to ascertain the 
effect of cooking and the addition of soda and of citrate to milk. Fruits 
and vegetables vary considerably in antiscorbutic value. Orange, lemon, 
tomato, and cabbage have a high value ; grapes, beetroot, and turnip a 
low one. These findings became of practical use in feeding infants to prevent 
infantile scurvy. Orange or swede juioe is given instead of grape juice. 

Cooking is destructive of vitamin G ; rapid cooking being less harmful 
than long slow cooking. The heating of vegetables a second time destroys 
the vitamin. Cooking with soda Ls destructive, as also is bicarbonate and 
the use of citrate with milk. Vitamin 0 is very sensitive to heat in the 
presence of air, and still more so with alkali. There is, however, little or no 
destruction of vitamin C in the canning of fruits and vegetables by modern 
methods in the absence of air. Jams and marmalade produced by long 
boiling do not contain vitamin C. Condensed and dried milk made by 
processes in which air is excluded retain their vitamin C value. Milk is low 
in vitamin C. Orange juice can be similarly concentrated and combined 
with dried milk. A most important source of vitamin C is sprouted peas, 
beans and grains of wheat or oats. Sprouted seeds are very valuable when 
fresh fruits and vegetables are scarce, and on long expeditions far from a 
base, though in these cases synthetical ascorbic acid is now taken. 

Vitamin C was isolated from lemon juioe by Waugh and King, and found 
to be identical with a hexuronic acid obtained from suprarenal gland by 
Szent-Gyorgyi. The beat natural source is fresh paprika. Its chemistry 
is established, and the synthetical product is known as ascorbic acid or 
cevitamic acid. 

Ascorbic acid is a reducing agent, and decolorises 2, 6-dichlorophenol- 
iudophenol. This reaction, discovered by Tillmanns, was employed to 
distinguish lemon and fresh fruit juices from artificial and boiled juries. 
This reducing property has become (under properly controlled conditions) 
the standard method of estimating ascorbic acid in fruits and vegetables. 
The amounts of ascorbic acid in mg, per 100 grams in some common fruits 
15 
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and vegetables are : orange and lemon juice, 60 ; apple, 3 ; banana, 15 : 
grapes, 3 ; cabbage, 100 ; spinach, 40 ; potato, new, 20 ; old, 8 ; lettuce, 
6 ; human milk, 6 ; cows’ milk, 2. 

Vitamin (> or ascorbic acid is excreted in the urine, and is estimated in 
acid solution by the reduction of 2, 6-dichlorophcnolindophenol. The daily 
excretion varies from 15 to 30 (mean 20) mg. on a diet with plenty of fruit 
and vegetable, and from 5 to 11 mg. on diets with little antiscorbutic food. 
Many of the body tissues contain considerable quantities of ascorbic acid, 
especially the suprarenal, intestinal mucosa, liver and eye lens. In scurvy 
in guinea pigs these organs have little or even none. Harris and Kay devised 
the saturation test for assessing the level of nutrition of the individual. 
The test consists in feeding a large dose, 700 mg. or more, of ascorbic acid 
as such or as orange juice and ascertaining if the output rises above that 
previous to the dose. If there is no rise, the body is unsaturated, but if 
50 per cent, of the dose is excreted in 24 hours the body is saturated. A 
considerable number of people so tested were unsaturated. A simpler but 
less reliable test which serves as a guide is Gothliii’s capillary resistance test. 
A pressure band is applied above the elbow. Bending the elbow produces 
increased pressure, and minute haemorrhages appear if the capillaries are 
weak. Many children tested in Sweden had a low antiscorbutic intake, and 
improved on being given more. Ascorbic acid can also be estimated in 
blood : 0*7 mg. in HX) ml. is normal ; 0*4 to 0-69 is subnormal. 

Man's minimal requirement of ascorbic acid to prevent scurvy is 1 oz. of 
lemon juice, or 20 mg. ascorbic acid. Hojer found that the teeth of guinea 
pigs rapidly degenerated with too little vitamin C, and that at least twice 
the minimal quantity was needed for prevention. Man would thus require 
40 mg. Saturation tests have shown that 60 to 70 mg. are daily required. 
Babies are said to require 10 mg. daily. It is easier to give the figures as 
1 mg. per kilo for man and woman ; and 2 mg. per kilo for babies, pregnant 
and nursing mothers, and preferably also for older children. 

A marked drop in the urinary excretion of ascorbic acid is observed at 
times of infiuenza or feverish cold. Patients with acute rheumatism, or 
tuberculosis, or osteomyelitis, or rheumatoid arthritis excrete less than non- 
infected control subjects. Such patients are in a state of lower saturation. 
In infections there is increased use or destruction of ascorbic acid in the 
body. There is no connection between ascorbic acid and antitoxin forma- 
tion, but a connection has been traced with complement. The special action 
of ascorbic acid is, according to Wolbach, the production and maintenance 
of intercellular material, cementing the individual cells into a tissue. This 
explains the weakness of the blood vessels allowing haemorrhages, and the 
lack of tone in skeletal muscles. The general disintegration of the tissues 
begins before the appearance of pain and the acute symptoms of scurvy. 


Vitamin P 

It has been supposed that the fragility and permeability of the capillary 
walls to plasma proteins is due to a separate vitamin P, but this has not 
been verified and is the result of too little ascorbic acid. 

K. H. A. Plimmer. 
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SCURVY (SCORBUTUS) 

Scurvy belongs to the group of “ deficiency ” diseases, being due to the 
absence from the diet of a suficiency of a specific ‘‘ accessory food factor ** 
or vitamin. It consists in a general disorder of nutrition, characterised 
by debility, mental apathy, anaemia, sponginess of the gums, ulceration 
of the mouth, and a tendency to haemorrhage. 

Etiology. — The theories, long entertained, that scurvy is the result of 
poisoning by a ptomaine or of a deficiency of potassium salts or alkaline 
compounds in the blood, have now been abandoned, and it has been abund- 
antly proved by the experimental work of Holst and Frohlich and their 
successors that the disease results from a deficient intake of the anti-scorbutic 
vitamin C (ascorbic acid) (see Vitamins, p. 449). Bad hygienic conditions 
appear to favour a development of the disease ; but as a rule it seems to 
require an exposure of from 4 to 8 months to scorbutic conditions before it 
appears. 

Pathology. — The pathological changes are: (1) An increased permea- 
bility of the capillaries to the red cells. This is responsible for haemorrhages 
into the skin, subcutaneous tissues, under the periosteum, into the joints, 
and sometimes into the pleura and pericardium. (2) An interference with 
the normal growth of the erythrocytes. This produces an anaemia, which 
is usually ortliochromic and normocytic, but may be microcytic and, on 
rare occasion, macrocytic. (3) A change in the bone, the result of unorganised 
provisional bone, whicli occupies a wide area at the growing ends of the 
bones. This bone is very friable. 

Symptoms.-- Scurvy is a disease of insidious onset. The earliest 
symptoms are weakness and lassitude, dizziness on standing up, and bruising 
or bleeding from the gums on slight provocation. Pains in the lower limbs 
are often complained of, and there may be a characteristic hardness of 
the calf muscles. Follicular keratosis is an early sign (Wiltshire), and in 
appearance is similar to the hyperkeratosis of follicles met with in other 
malnutritional states. Meanwhile the patient looks ill. The face 
becomes sallow and drawn, and the eyes lustreless and encircled by dark 
rings. 

Such symptoms may precede by a few days, or even weeks, the more 
characteristic signs. Among these the most striking, though not necessarily 
always present, are the changes in the mouth. The gums begin to swell, 
especially around stumps or carious teeth, and as the process goes on the 
swelling may become so great as to amount to a veritable hypertrophy, so 
that the teeth become buried in a mass of soft fungous tissue of a bluish or 
purplish tint. Ulceration quickly follows along the margins, the process 
being accompanied by the discharge of a sanious fluid which imparts great 
fetor to the breath. Finally, the teeth become loosened in their sockets 
and may fall out, while necrosis of the alveolar edges ensues. 

Equally characteristic and constant are haemorrhages into the skin and 
subcutaneous tissue, which assume the form either of petechise or of ecchy- 
moses. The former occur as small red or purple spots resembling fiea bites, 
which appear first around the hair follicles of the lower extremities, and 
impart, by the elevations which they produce, a slight feeling of roughness to 
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the skin. They remain for about a week, and then gradually fade into 
greenish spots, which soon disapjjear ; their disappearance being followed 
by a slight degree of desquamation. The production of the petechise is 
determined by the slight irritation caused by the friction of the clothes, and 
hence they are always to be found first on the outer surface of the leg, and 
the outer and anterior aspects of the thigh. Here and there the petechias 
may coalesce into larger areas or maculas. In severe cases the slightest 
pressure on the skin is sufficient to cause ulceration, the ulcers having thick 
edges and bleeding surfaces with offensive discharge. Such ulcers may 
Spread rapidly and invade surrounding tissues, giving rise in some cases to 
dangerous, and even fatal haemorrhage. Ecchymoses, the other character- 
istic surface lesion of scurvy, are produced by haemorrhage into the subcu- 
taneous or intermuscular tissue. They may occur spontaneously or as the 
result of injury, and vary greatly both in size and extent, being commonest 
in the lower extremities, where they may form quite large swellings. The 
part affected by them is brawny, tender, and pits on pressure, the indentation 
persisting longer than it does in ordinary oedema. The skin over them is 
red, shiny and hot. Such effusions are common, also, in the popliteal space 
and in the bend of the elbow, as well as in the loose tissue around the malleoli, 
and beneath the muscles of the jaw. In these situations they form indurated 
swellings which fill up the natural hollows of the part, and greatly interfere 
with the movements of the adjacent joint. Where such effusions occur 
over the shins they are apt to be mistaken for syphilitic nodes. There is no 
marked tendency to bleeding from the internal organs ; but hsBmorrhages 
may take place from the mucous surfaces. Of such haemorrhages, epistaxis 
and bleeding from the mucous membrane of the mouth are commonest. 
Bleeding may also occm* from the mucous membrane of the intestine when 
there is a coexisting diarrhoea. Hasmoptysis, heematemesis and haematuria 
are rare. Haemorrhagic effusion into the pleura and pericardium has also 
been described. Not uncommonly haemorrhage occurs under the con- 
junctiva, and may be so extensive as appreciably to raise the ocular layer, 
leaving the cornea at the bottom of a pit surrounded by swollen and red 
conjunctival membrane. 

As the disease progresses anaemia becomes a marked feature, though its 
degree has no constant relation to the extent of the ecchymoses. The blood 
picture is that of a secondary anaemia, the red cells being sometimes reduced 
to 2 millions per c.mm, or less. Poikilocytosis and anisocytosis are common, 
nucleated forms rare. The haemoglobin is reduced roughly in proportion to 
the red cells, but the colour index may be less than 1*0 and on rare occasions 
over 1*0. Observers differ as to the white cell count. Some have described 
a leucopenia ; others a moderate lymphocytosis. All are agreed that poly- 
nuclear leucocytosis is not present unless inflammatory complications coexist. 
Apparently the coagulability of the blood is not diminished, and the serum 
is not haemolytic ; but although the presence of a diminished alkalinity has 
been alleged our knowledge of the chemical changes in the blood is still 
limited. 

Alimentary symptoms may be absent. Appetite is not necessarily 
impaired; but dyspe^ia may be present, as the result of the dietetic 
ooj^tions which produce the disease. Constipation is the rule ; but 
the conditions in which scurvy develops often favour the production of a 
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dyapeptic type of diarrhoea with sanjruineous diacharge. The urine may 
be albuminous. 

Complications — Gangrene of the lung is one of the most frequent and 
dangerous of the complications. Bronchitis and bronchiolitis also occur. 
Night blindness is met with not unfrequently, and is due to an associated 
deficiency of vitamin A. 

Diagnosis. — If all the characteristic symptoms are present, and if the 
disease arises simultaneously in a number of subjects in circumstances 
known to favour its development, the diagnosis is easy. Difficulty only 
occurs when one has to deal with sporadic cases, such as those of land-scurvy, 
met with in ill-fed individuals. 

The disease which perhaps most closely resembles it is purpura hsemor- 
rhagica (morbus maculosus of Werlhof) ; but in this the affection of the gums 
is absent, and the ha3morrhages have not, as they have in scurvy, an in- 
flammatory character. Mercurial cachexia, which in many points closely 
simulates scurvy, is now but rarely seen, and an inquiry into the history will 
usually lead to a correct conclusion. Acute lymphatic leukaemia, which is 
so often marked by ulceration in the mouth, can be distinguished by an 
examination of the blood. 

Prognosis. — This, except in the severest cases, is favourable, provided 
that proper treatment is adopted. The outlook depends less upon the 
severity of the local lesions than upon the condition of the internal organs, 
and the presence or absence of complications. Extensive bronchitis or 
severe diarrhoea is of grave omen, and gangrene of the lung nearly always 
j)rove8 fatal. Even in uncomplicated cases, sudden death may be brought 
about by severe heemorrhage or heart failure. In the most favourable 
circumstances convalescence is apt to be protracted, and wffien recovery is 
otherwise complete there may still be results left behind in the shape of 
cicatrices in the skin or partly anchylosed joints. 

Treatment. — Prophylaxis consists of a diet containing from 26-50 mg. 
of ascorbic acid (500^-l(XX) international units), for this v^dll prevent scurvy. 
(For details see p. 449.) 

If the disease develops, a sufficiency of ascorbic acid should be adminis- 
tered at once. This can be given either as pure ascorbic acid, or in the form 
of the juice of a lemon, orange, or of grapefruit, or blackcurrants, all of 
which arc rich in ascorbic acid. The patient will recover most quickly if 
KKK) mg. of pure ascorbic acid is prescribed daily for 3 to 5 days* 
After this, at least 100 mg. of ascorbic acid should be given in the form of 
orange juice until complete recovery has occurred. It is usually unnecessary 
to administer iron, since the anaemia recovers rapidly, but it is advisable to 
prescribe an adequate amount of the other vitamins, because the patient 
may also be suffering from a lack of these. Local treatment for the gums is 
advisable, the teeth should be scaled, and the gums sponged with hydrogen 
peroxide. 

Thk SuB-SdURvy State 

Recent work has shown that many people are in what is termed the sub- 
scurvy state as the result of diets containing very little ascorbic acid. The 
symptoms are latent until an individual is wounded or operated on. Then 
the wounds heal very slowly and the operation wounds are apt to break 
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open. Again, ulcers are liable to bleed. In such cases the diet should always 
be considered, and if found to be unsatisfactory, 2000-3000 mg. of ascorbic 
acid should be given. In cases of pyloric stenosis 300 mg. should be 
administered intravenously for 3 days prior to operation, and the usual dose 
immediately after it. 

Egbert Hutchison. 
George Graham. 


INFANTILE SCURVY 

Infantile scurvy — known on the Continent as Barlow’^'s disease — is 
identical in its pathology with the adult form of the disease, its special 
clinical features being due to the anatomical and physiological peculiarities 
of early life. 

Etiology. — The disease usually appears between the eighth and twelfth 
months — both sexes being equally affected. As in adult scurvy, the 
essential cause is the absence from the dietary of a sufficiency of anti- 
scorbutic vitamin. Any heating of milk reduces the amount of vitamin C 
present. Certain commercial processes in condensing or drying milk may 
completely destroy the vitamin. Pasteurisation is the least harmful pro(‘.ess. 
In any case the addition of vitamin C to the diet is so easy that it is better 
to make milk a safe food by some heating process rather than to rely on it 
as a source of anti -scorbutic vitamin. A few cases have been recorded in 
which the child had been fed on the breast only ; it is probable that in these 
the mother’s diet had been deficient in fresh constituents. 

Pathology. — The chief changes are in the neighbourhood of the bones. 
A section made across a limb at the site of a swelling shows that the peri- 
osteum is hyper-vascular, thickened and separated from the subjacent bone 
by a layer of partially organised blood clot. There is no sign of inflammation, 
and no hard bone is formed in the periosteum, except in very long-standing 
cases ; in which circumstances the muscles surrounding the bone may be 
inflltrated with blood or serum, and look sodden. The bone exhibits rare- 
faction, and may be fractured. There may be htemorrhagic effusions into 
the joints or serous cavities. The organs exhibit no characteristic change. 

Symptoms. — The onset is gradual, the first symptoms noticed being 
often a refusal of food, along with fretfuluess and restlessness. There is a 
tendency for the child to resent being handled. Meanwhile the general 
nutrition is usually unimpaired, and the child’s colour is often fresh and 
healthy looking. After a variable period the more prominent symptoms 
appear. The most striking of these is extreme tenderness of the legs, which 
causes the child to scream loudly when touched or even when approached. 
In a well-marked case some swelling will be found, usually of the lower end 
of the femur or upper end of the tibia. Involvement of the arm bones is 
much rarer. The skin over the swelling is often tense and glossy, and may be 
slightly oedematous ; but there is no local heat. So^t crepitus may be elicited 
on handling the limb, indicating a fracture or a separation of the epiphysis. 
In some cases heemorrhage takes place into the orbit, giving rise to proptosis 
and ecchymosis of the eyelid. Rarer sites of haemorrhage are around the 
ribs, clavicles or bones of the skull. 
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Changes in the gums are not nearly so pronounced as in adult scurvy, 
and are not usually present, unless some teeth have been cut ; in that case 
the gum around them is usually swollen and of a purplish colour. PetechisB 
and subcutaneous ecchymoses are very rare in infantile scurvy, and haemor- 
rhage from mucous membranes is not common. Hoematuria, however, is not 
infrequent, and red blood cells, in microscopical examination, are nearly 
always present. Fever is not a conspicuous feature, but may be present if 
extensive hseraorrhages have taken place ; it rarely exceeds 102° F. The blood 
changes are the same as have been described in the adult form of the disease. 

Diagnosis. — This is easy in a well-marked case, provided the leading 
features of the disease* are knowji to the observer. The screaming of the 
child on examination, the swelling and tenderness of the legs, and the con- 
dition of the gums leave no doubt as to the nature of the affection with which 
one has to deal. All cases, however, are not so pronounced in type. Not 
infrequently one encounters mild or incipient forms which it is easy to over- 
look. In these, tenderness when the child is handled, or when it is put in 
the bath, may be the only symptom. In other cases again, slight sponginess 
around the incisor teeth may also be present, or one may have to deal with 
an apparently causeless hsematuria. In any case in which there is doubt 
two points will help. One is the nature of the feeding. If this has been of 
such a kind as is known to favour the development of the disease the diagnosis 
will be greatly strengthened. The other point is the application of the 
therapeutic test. If the symptoms present are really due to incipient scurvy 
then they will certainly disappear rapidly so soon as appropriate treatment 
is begun ; if they fail to do this, then some other condition must be 
thought of. 

Infantile scurvy may be mistaken for rheumatism, although the mistake 
should not occur if it be remembered that acute rheumatism is hardly ever 
seen below the age of 2. The distinction between scurvy and suppurative 
periostitis or epiphysitis is much more difficult, especially if the gum changes 
are absent. A very high temperature and much constitutional disturbance 
are against scurvy. The nature of the diet will also be of weight in the 
diagnosis. A skiagram will be of great assistance in comijig to a (jonclusion. 
Jn scurvy the shadow due to subperiosteal haemorrhage, and a sharp dark 
epiphyseal line, are characteristic. 

The absence of swelling in the affected limb and of the other symptoms 
of scurvy should distinguish those cases of infantile paralysis in which there 
is much tenderness of the paralysed leg, and the blood examination should 
enable one to differentiate a case of acute leukiBinia or chloroma. 

Prognosis. — This is quite favourable, provided the disease is recognised 
in time and proper treatment adopted. Nothing in therapeutics is more 
strikiiig than the rapidity with which such patients improve on a change 
oi' diet, although some degree of thickening of the bones may persist for a 
long time. Death, when it occurs in the more severe oases, is usually the 
result of intercurrent disease, such as broncho-pneumonia and chronic 
diarrhoea, although sudden haamorrhage, cardiac failure or exhaustion may 
occasionally lead to a fatal issue. 

Treatment. — The first step is to bring the disease under control by 
administering vitamin C in concentrated form as ascorbic acid. This can be 
given in tablets by mouth, crushed just before use, in a dose of 50 to 100 
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mg. daily for 2 or 3 days for an infant of 9- 10 months. During this period 
dietetic changes can be made, such as the introduction of orange juice or 
tomato juice, the institution of mixed feeding (baked potato is particularly 
valuable), and a change from any over-heated milk or milk product to plain 
milk just brought to the boil for safety, fn very severe cases ascorbic acid 
can be given intravenously. Iron is useful if there is anaemia present. 

Scorbutic infants should be handled carefully, and the clothing so made 
that it can be easily taken ofF and on. If it is necessary to move the child 
about it should be (jarried on a pillow. The affected limb should be steadied 
liy light sj)lints or wrapped in wet towels, which, if allowed to dry in position, 
aftbrd considerable support. In mild eases a covering of cotton wool secured 
by a light bandagt* is sutlicient protection. 


RICKETS 

Definition.— liickets is a disease of nutrition occurring in early child- 
hood. It mainly affects the growth of the bones, but may be accompanied 
hy tetany in some cases. Associated nutritional disorders produce ana?Tnia 
and a tendency to catarrh of the mucous membranes in many instances. 

i£tio]ogy. — Various theories have been held in the past as to the cause 
of rickets, but it is now clear that it is essentially due to absence of vitamin D 
in sufficient amounts to promote adequate calcification of growing bones. 
The fault is usually dietetic and not only because of deficiency of 
vitamin D containing foods but also because excess of carbohydrate pro- 
motes more rapid growth than calcification can cope with. The ultra- 
violet rays of sunshine can manufacture vitamin D in the skin. Hence all 
those conditions which prevent the free access of unfiltered sunshine to the 
skm of the growing infant may be regarded as predisposing to rickets. 

Pathology. — The (diief changes are in the bones. Secjtion through 
the end of a long bone shows that ossification, instead of proceeding in an 
orderly way, is greatly disorganised. In the zone of proliferation of the 
cartilage the cells show excessive multiplication, and are arranged irregularly 
instead of in columns. A broad bluish area results, which is the cause of the 
thickening of the epiphysis. In addition to this, calcification between the 
cells is defective, the affected area shows excessive vascularity, and the new 
bone formed is soft and deficient in lime. The whole process has been summed 
up in the statement that “ there is an excessive preparation for ossification 
and a defective accomplishment of it.” In addition, the vascular layer of 
the periosteum is thickened and the marrow congested. 

Chemical analysis shows that the bones contain only from 30 per cent, to 
50 per cent, of calcium, instead of the normal 60 per cent, or more. They may 
show signs of old or recent fracture. Other organs show no characteristic 
change. 

Symptoms. — The disease can rarely be recognised before the sixth month. 
Amongst the earliest indications to attract attention are restlessness and 
irritability, sweating about the head, especially when asleep, and a tendency 
on the part of the child to kick off the bedclothes at night. There ie no 
wasting, indeed the infant majr be abnormally fat, though usually flabby 
and pale. The appetite is capricious. 
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As tke disease progresses, it will be found that dentition is delayed, and 
that changes in the bones become manifest. They first show themselves in 
the epiphyses of the ribs, which enlarge and form a row of knobs down the 
sides of the chest (the rickety rosary). Enlargement of the epiphyses of the 
bones of the limbs then takes place, being most conspicuous at the lower end 
of the radius. 

The softening of the bones leads to various deformities. The chest, 
sinks in at the line of junction of the ribs and cartilages, so that a bi'oad groove 
forms, running downwards and outwards towards the axilla (Hamson's < 
sulcus). The bones of the limbs bend, the femur curving forwards and 
outwards, and the tibia bending sharply forwards and often also out- 
wards at its lower third ; there may also be a cui-ving of the upper part, 
leading to “ bow-leg.” The humerus and bones of the forearm may become 
bent in an outward direction, as the child sits supporting itself on the hands, 
and the clavicle may show a sharp kink at the junction of the inner and middle 
third. The pelvis becomes flattened. Greenstick fractures of the limb 
bones are not uncommon. 

The skull shows striking changes. It is usually somewhat enlarged, 
(dongated and flattened on the vertex (box head), the anterior fontanelle 
remaining widely open long after the normal period of closure at the eighteenth 
joonth. There may be pronounced thickening of the frontal and parietal 
eminences, leading to the so-called “ hot-cross buii ” or bossed head, especially 
in cases complicated by aiijeinia with enlarged spleen. Areas of defective 
ossification in the parietal and occipital bones in the neighbourhood of the 
occipital suture (cranio-tabes), which yield on pressure a characteristic parch- 
ment-like sensation, are not uncommon, especially in young infants, even 
before six months of age. 

The muscles are often so weak and flabby that paralysis is simulated, 
and the ligaments may be so lax that the limbs can be bent into almost any 
position (“ acrobatic rickets ”). In consequence also of the laxity of liga- 
ments, kyphosis often develops in the lower lumbar region (rickety spine). 

The blood usually shows a varying degree of ansBinia of the hypochromic 
type, and in a few cases the changes are so profound as to resemble those 
met with in chlorosis. 

The digestive system is usually deranged. Chronic diarrhoea with pale, 
ollbnsive stools is not uncommon. The abdomen is distended so that the 
child has a pot-belhed ap])earanGe. In the production of the distension, 
muscular weakness, intestinal fermentation, and the pushing down of the 
diaphragm by the sinking in of the chest all play a part. The edge of the 
liver can often be felt at a lower level than normal, partly from displacement 
and in part from enlargement through fatty change. The spleen is also 
palpable in a considerable number of cases, although this is due more to its 
being pushed down than to actual enlargement. 

In the respiratory system bronchial catarrh is very often present, and not 
nncommonly results in brunclio-pneumonia. In the nervous system the 
disease shows itself by general nervousness and irritability, and in some cases 
by the development of laryngismus stridulus, tetany, or even convulsions, 
of all of which rickets is a strong predisposing cause. 

Diagnosis. — In a fully developed case the diagnosis is easy. Early 
cases, and those in which the rickety element is overshadowed by some 
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complication, such as broncho-pneumonia or diarrhoea, are more apt to be 
overlooked. The suggestive points will be delayed dentition, an open 
fontanelle, and the presence of the rickety rosary. A skiagram will show 
some cupping of the diaphysis ; the epiphyseal line will be irregular and ill- 
defined, and the epiphysis itself poorly ossified. There will also be a tendency 
to osteoporosis throughout the whole bone. The appearance of the epiphyses 
of the carpus and tarsus may be retarded. 

The rickety head is apt to simulate hydrocephalus, but in the latter con- 
dition the skull is more globular, and bulges above the ears, the fontanelle is 
tense, and the eyeballs, in marked cases at least, pushed downwards. The 
kyphosis of rickets may be mistaken for spinal caries ; but in the former the 
bend straightens out as a rule when the child is held up by the armpits. In 
severe cases this may not hai)pcn, and a radiograph may be required to settle 
the diagnosis. If the muscular weakness is pronounced infantile paralysis 
may be imitated ; but the history, the retention of the reflexes, and the 
presence of other signs of rickets should prevent mistakes. 

Prognosis. — Rickets is not fatal per se, and usually passes off spon- 
taneously after the second year, although the deformities of the bone may 
persist for a long time. Even these, however, have a wonderful way of 
righting themselves without any special treatment. On the other hand, 
rickets is a very serious complication of other diseases, especially of broncho- 
pneumonia and diarrhoea, and adds greatljr to their fatality if present, so that 
the dictum of Sir William Jenner that “ in its indirect results rickets is one 
of the most fatal diseases that peculiarly affect childhood ” is still perhaps 
true. 

Treatment .—Rickets can be prevented if the child is pro])erly fed and 
cared for. Breast-feeding for the first 9 months is the best safeguard, pro- 
vided that the mother’s diet is satisfactory ; but it must always be remem- 
bered that the disease is apt to develop in children who are kept too long on 
the breast. After weaning, the premature and excessive use of starchy foods 
must be avoided. Care should be taken that the diet (iontaius an adequate 
amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. It is probable that all infants in temperate 
and cold climates require a daily supplement of cod-liver oil to IJ tea- 
spoonfuls) between six months and two years of age. 

If the disease has already developed, the diet should be allered in a(u;ord- 
ance wdth the requirements indicated above, the most important point usually 
being to increase the allowance of cow’s milk, which should nut fall below 
1 J pints per diem during the second year of life. Yolk of egg is also a valuable 
food. Cod-liver oil and halibut-oil (or one of the artificial substitutes con- 
taining vitamin D) are most useful, having a specific influence on the disease ; 
but iron may also be given with advantage if there is anaBmia. It is wise 
to start with a pure vitamin D concentrate in adequate dosage for about a 
month to bring the disease under control. Sun-baths or exposure to the 
rays of the mercury-vapour lamp have a definitely curative effect. 

To prevent bending of the legs, long splints may be applied, projecting 
beyond the feet, so as to make standing impossible. Orthopaedic treatment 
may be required for the more permanent deformities. Alimentary and respira- 
tory complications should be treated by the measures appropriate to 
them. 
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Late or Adolescent Rickets 

This term is applied to a disease apparently identical with ordinary 
rickets in its bony changes, but which sets in much later, usually between 
the ninth and fourteenth years. The patient may have been the subject of 
ordinary rickets in earlier childhood- -hence the use of the term “recrudes- 
cent rickets ’’ — or the disease may have appeared at the later age for the first 
time. Nothing is known of its causation, but in some cases it is associated 
with fibrosis of the kidneys (renal rickets) or with cceliac disease. 

The manifestations of the disease are practically confined to the skeleton, 
the long bones being particularly affected. The epiphyses become much 
enlarged, and pronounced deformities ensue as the result of bending. The 
skull escapes almost entirely, and there is no tendency to any disease of the 
internal organs, except in the renal cases, or to complications. 

The disease is not dangerous to life ; but the deformities may be lasting. 
The general treatment is the same as that of ordinary rickets ; but most 
cases will require the help of the orthopsedic surgeon. 

Foetal ” and “ congenital ” rickets are ambiguous terms which have been 
loosely used to cover several distinct pathological conditions, amongst which 
are achondroplasia, mollities ossium, and osteogenesis imperfecta. They 
are best avoided. So-called “ scurvy-rickets ” and “ acute rickets ” are 
identical with infantile scurvy, although rickets often coexists with the latter, 
seeing that both are due to faulty feeding. 

Robert Hutchison. 

Alan Moncrieff. 


BERIBERI 

Synonyms. — Polyneuritis Endeniica ; Hydrops Asthraaticus ; Kakke ; 
Barbiers. 

Definition. — A dietetic disease or group of diseases especially related to 
deficiency in vitamin Bj, occurring frequently in tropical regions where 
polished rice constitutes the main article of dietary. It is characterised by 
neuritis of the peripheral nerves and vagus. Several different clinical types 
are described. 

i£tiology. — The rice-eating populations of India, Japan, Malaya, the 
Dutch East Indies and Philippine Islands are mainly affected, but the 
disease is also endemic in Newfoundland and Labrador, where the population 
eat chiefly white wheaten flour. Though the disease is specially rife amongst 
people eating polished rice, rice per se is not essential, any dietary deficient 
in the antineuritic vitamin B^ being a potential source of danger. Parboiled 
and undermilled or husked rice are not deficient in vitamin B^. During 
milling the husk, pericarp and germ, which are rich in protein, fat, phos- 
phorus and vitamin B^ (see p. 445) are removed, leaving the white polished 
rice poor in these constituents. Milled rice, white flour, breakfast cereals, 
macaroni, spaghetti and cane sugar contain practically no vitamin B^. 
This vitamin, jknown also as “ aneurine ” or “ thiamine,” was synthesised in 
1937 in crystalline form (1 mg. =3(X) international units), and is now available 
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for therapeutical purposes. Jt is mainly found in jreast, marmite, whole 
seeds, the germ of cereals, })ulses and nuts, Aneurine is a precursor of cocar- 
boxylase, which removes, by oxidation, an important intermediary product of 
carbohydrate in(;tabolism — ppuvic acid — from the tissues and blood. The 
chemical tests for the estimation of pyruvic acid and aneurine are dealt with 
on p. 447. Excess of pyruvate can be demonstrated in the blood in beriberi, 
the value rising from a normal of 0*4-0‘6 mg. to 1-7 mg. per 100 c.c. The 
quantity normally present in the cerebrospinal fluid is also increased. When 
no complicating factor is present, 5 mg. of vitamin Bj will restore the blood 
to a normal value in 10 to 15 hours. 

Pathology. — Cases of so-called “ dry beriberi ” rarely come to autopsy, 
lu “ wet beriberi " there is an acute congestion of the mucosa of the duodenum 
and lower end of the stomach, sometimes associated with pin-point 
haemorrhages. The peripheral nerves show a Wallerian degeneration, with 
possibly an axonal degeneration of the neuron involved. The sheath of 
Schwann may exhibit multiplication of its nuclei and invasion by leucocytes. 
I'he vagus and sympathetic system may present stigmata of degeneration, 
and sometimes the anterior-horn cells of the spinal cord and the nuclear 
connections of the vagus in the floor of the fourth ventricle are said to be 
implicated. The cardiac muscle may show oodema and degenerative changes, 
while the naked eye appearances are those of fatty degeneration associated 
with dilatation and hypertrophy, especially involving the right side. Nutmeg- 
liver, oedema of the soft tissues and efi[usions into the serous cavities are 
common. Adrenal hypertrophy, similar to that described by McCarrison 
in avian polyneuritis, has been recorded in man. In experimental animals 
the process underlying the nervous manifestations is a dysfunction and 
non-in flammatory ; it has in consequence been suggested that the term 
“ neuropathy ” is more accurate than “ polyneuritis.” In long-term de- 
ficiency, however, damage to tissues may ensue wliich cannot be repaired 
merely by correcting the vitamin deficiency. 

Symptoms* — There is generally a latent period of some two to three 
months before deficiency symptoms become manifest. Typically the onset 
is gradual, being characterised in the initial stages by epigastric discomfort, 
nausea and perhaps vomiting and diarrhoea. Later, polyneuritis, with 
palpitation, shortness of breath and weakness develop, the subsequent 
clinical picture varying according to involvement of the peripheral nerves, 
the vagus, or the sympathetics. The disease runs an afebrile course, except 
possibly in its early stages. Several different types are described : 

(1) Larval or Ambulatory Cases.^ — There is numbness of the legs 
with patchy anaesthesia and diminution of knee-jerks, all of which quickly 
disappear if the condition is recognised and a more varied diet containing 
vitamin B^ be given. 

(2) Ordinary Beriberi, — (a) Wet form . — Prodromata include par- 
aesthesias and heaviness of the limbs. The knee-jerks are at first exaggerated 
and then lost. Tenderness of the calf muscles, blunting of sensation, and 
patches of hyperaesthesia and anaesthesia appear. The patient becomes 
weak, and cannot rise from the squatting position. Varying grades of 
oedema, at first involving the subcutaneous tissues over the tibiae, appear and, 
later, effusions into the serous cavities with water-lo||[giQg may develop. Short- 
ness of breath, dyspnoea and tachyoatdia indicate mvolvement of the cardiac 
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nerves. There are manifestations of dilatation of the heart, especially the right 
side (see pp. 857 and 956). Several factors may contribute to tte mdema : 
(1) intracellular oedema associated with failure of cell nutrition ; (2) cardiac 
failure or an increased tension of the capillaries ; (3) decreased plasma 
proteins ; and (4) secondary renal insufficiency. When the nervous mani- 
festations are slight and the patient can still do muscular work, oedema is 
more likely to develop. Sudden death may occur without clinical eviden9e 
of cardiac involvement, (b) Dry form. — This is similar to the above except 
that oedema is absent and the disease runs a more chronic course. The 
onset is insidious, gastro-intestinal disturbances may be absent, the dominant 
features being wasting and weakness of the muscles, associated perhaps 
with cardiac irritability. Wrist drop and the high-steppage gait may be 

S resent, but though the patient walks unsteadily there is no true ataxia or 
lombergism. Clinically, the disease closely resembles alcoholic neuritis 
a»}d that encountered in pellagra, both of which are now regarded as being 
due to a deficiency in Bj. Wet beriberi may develop at any time, but this 
is less likely if the neuropathy is sufficiently severe to keep the patient 
resting. 

(3) Acute Fulminating Beriberi. — Cardiac symptoms may pre- 
dominate from the onset, or suddenly supervene in either the wet or dry 
forms. Cardiac decompensation of the congestive variety (see p. 856) 
rapidly ensues. Alteration of the voice or aphonia resulting from pressure 
of the dilated right auricle on the recurrent laryngeal nerve has been reported. 
The diaphragm also may be paralysed. Owing to renal insufficiency there 
may be a scanty urine containing albumin and casts, and a high blood urea 
which falls as the output of urine increases with treatment. Death may 
supervene in a few hours to a few days. 

(4) Infantile Beriberi. — This disease occurs especially in the Philippine 
Islands and Japan, where it is responsible for many deaths in breast-fed 
infants whose mothers are affected with latent or clinical beriberi. More 
than 50 per cent, of cases show symptoms between the third and fourth 
weeks of life. The disease occurs in both acute and chronic forms. In the 
latter gastro-intestinal features like anorexia, vomiting, diarrhoea or con- 
stipation occur, associated with wasting, pallor, oedema, mainly involving 
the face and extremities, dyspnoea, and other evidences of cardiac insufficiency. 
Aphonia is often striking, and loss of knee jerks is present in 75 per cent, 
of cases. In the acute form death may occur with great rapidity, the infant 
developing convulsive attacks, suffering severe pain and presenting cyanosis, 
dyspnoea and muscular rigidity. 

(5) Other Clinical Types. — These include ship's beriberi, which is now 
rare amongst sailors, and pellagroid beriberi, in which there is a mixed de- 
ficiency, the skin and mucosa membrane lesions being cured with nicotinic 
acid and the neuritic manifestations with vitamin Bi- Secondary beriberi 
may be associated with (1) gastro-intestinal diseases leading to defective 
absorption of vitamin B^, (2) chronic alcoholism, or (3) pregnancy, diabetes, 
febrile states, or diseases increasing metabolism which lead to a relative 
deficiency by increasing the demand for Bj. 

Epidemic Dropsy, which is met with in India and other parts of the 
tropics, occurs in epidemics amongst rice eaters and is often classified as a 
type of beriberi. Oastro-intestinal features, especially diarrhoea, are common. 
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Some degree of fever is, however, generally present, progressive ansemia is 
frequent, a vascular mottling of the skin over the tibia and inner side of the 
thigh is not uncommon, as well as a tendency to htemorrhages involving 
the mucous membranes. Clinical evidence of neuritis is not obvious ; the 
knee jerks are generally normal, and cutaneous ansesthesia and deep hyper- 
SDsthesia of the muscles absent. Some hold it is due to toxic substances 
developed in degenerating or diseased rice ; others that it is caused by 
poisons in mustard oil. Its relationship to nutritional oedema in which there 
is a lowering of plasma proteins, does not appear to have been adequately 
investigated. Though simulating wet beriberi in some respects, there are 
obvious clinical differences, and the disease is probably not a pure B| 
dehciency. 

Diagnosis. — Wet bej-iberi has to be diagnosed from cardiac failure, 
nephritis and severe ancylostomiasis, while the dry form has to be differ- 
entiated from alcoholic and arsenical neuritis, tabes dorsalis and progressive 
muscular atrophy. The dietetic history is important, and multiple cases of 
neuritis, especially if associated with oedema, should always suggest beriberi. 
Vitamin is greatly decreased or practically absent from the urine in cases 
of beriberi, and this test (p. 447) may determine the diagnosis in doubtful 
cases. Volhard’s diuresis test may also be helpful, since there is water 
retention in beriberi. 

Prognosis. — This depends on the institution of appropriate treatment 
at a reasonably early stage of the disease. Aneurine prom})tly cures the 
early neurological manifestations of “ dry ” beriberi, and relieves many of 
the advanced cases. It improves the cardio- vascular disturbances in “ wet 
beriberi, and is often a life-saving measure in acute fulminating beriberi 
with cardiac failure, provided it be given intravenously in adequate dosage. 
If the patient survives the first two weeks and an adequate maintenance 
dosage of Bj be continued, recovery is j)iobable. Cases which return to 
their previous polished rice diet arc liable to relapses and sooner or later 
die of the disease. 

Treatment. — Peophylactic. — Prophylactic measures consist in providing 
a balanced dietary adequate in B^, i.e. 1-2 mg. daily. In institutions where 
poUshed rice or white bread is the main article of dietary, under- milled or 
parboiled rice and whole-wheat flour should be substituted. The addition 
of cooking soda to vegetables should be avoided, since boiling in the presence 
of alkali destroys Bj, though heat alone does not. 

Curative. — Dietary is an all important factor in recovery, and the intro- 
duction of crystalline vitamin Bj (aneurine) has revolutionised treatment. 
In moderate cases 5 mg. of aneurine hydrochloride (thiamine hydrochloride, 
U.S.P.) should be administered daily in tablet form, but in acute fulminating 
beriberi intravenous injections arc essential. Initially, injections of from 
5 to f)0 mg. may be necessary in severe cardiac cases, followed by daily 
injection of 5 mg. until symptoms are well controlled ; subsequently, the 
aneurine can be given orally. Careful nursing and absolute rest in bed are 
necessary, and where there is cardiac failure small fee^ls containing marmite 
are given 2 hourly ; later, a dry, low carbohydrate diet rich in vitamin Bj 
and containing such articles as yeast, marmite, oatmeal, lentils, haricot 
beans, meat, eggs, liver, ham and heart muscle is advisable. Milk, butter 
and cream should also be included but rice is contraindicated. If there is 
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riglit-sided cardiac failure venesection is of great value. In infantile beriberi, 
artificial should be substituted for natural feeding or a healthy wet-nurse 
employed. Extract of rice polishings have proved effective therapeutically, 
in 2-hourly feeds, and toddy made from coconut milk fermented by yeast 
has been used with great benefit in certain Pacific Islands. Vitamin B, 

(aneuriue hydrochloride) in adequate dosage should now be prescribed if 

available. 

When there is polyneuritis, a cradle should be put over the feet and 
splinting may become necessary to prevent muscular contractures. After 
the acute symptoms have disappeared, massage and electricity to the limbs 
will help to restore the circulation and muscle tonus. 

Mild cases of dry beriberi may be treated on a rice-free diet, low in 
carbohydrate and high in vitamin ; aneurine tablets in a dosage of 5 mg. 
daily should be given. Muscular work must be avoided as this is liable 
to precipitate wet beriberi. 

When the plasma proteins are found to be low, intravenous serum or 

reconstituted plasma should assist in dispersing the oedema, as it does in 

the disease known as nutritional oedema. 


PELLAGRA 

Synonyms. — Mai de la Rosa ; Mai del Sole ; Maidismus ; Malattia della 
Miseria ; Asturian Leprosy ; Alpine Scurvy. 

Definition. — Pellagra is a chronic relapsing disease occurring especially 
in maize eaters, due to a deficiency in certain proteins and factors contained 
in the vitamin complex. Clinically, it is characterised by buccal and 
gastro - intestinal disturbances, psychical and nervous features, and a 
symmetrical eruption especially affecting areas of skin exposed to the sun’s 
rays or to friction. 

iCtiology. — Pellagra (pelle, the skin ; agra, rough) prevails endemi- 
cally in the Southern States of the U.S.A., lower Egypt, Turkey, Roumania, 
the Balkans, Spain and Italy, and has been reported from India, China, 
Japan, parts of Africa, Mexico, West Indian Islands, etc. People of any 
race, age or sex are susceptible, and the malady is more common amoi^st 
the poorer classes. The incidence of the disease is greater in the spring. 
It occurs particularly amongst maize eaters, and in poorer communities 
living on cereals containing a low protein content or protein of low biological 
value. Following the work of Elvehjem on canine black tongue, nicotinic 
acid (B7) and its amide have been found to clear up the early dermal changes 
and mucous membrane lesions in pellagra and to relieve many symptoms 
referable to the central nervous system. Certain coenzymes contain nicotinic 
acid amide (Warburg and von Euler), and severely ill pellagrins usually 
have a low coenzyme content in the blood (Vilter and Spies). It has been 
suggested that an interference with general cellular metabolism may result 
fiom a deficiency of available respiratory enzymes. When infection or 
hyperthyroidism increase the oxidative activity of the body and when the 
enzymes which facilitate such activity are wanting owing to a deficiency 
of their precursors, a deficiency syndrome follows. Other factors in the Bg 
complex, Le. ribofiaviu (B2) and adermin (Bg), as well as proteins, are also 

j- 
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tiiSdeiiital itl pnevetiting ^liagra and probably bav^ a closely inter-telated 
AdbOtiob (see p. 446). Sporadic cases of true pellagra occur in alcoholics 
oir are secondary to disease of the alimentary tract, fhey arise from mal- 
absorption of pellagra-pteventing factors or from deficiencies in the dietary 
prescribed. Irrespective of whether the development of pellagra follows 
poverty, e^oneous dietary habits, dietary idiosyncrasies, organic disease, 
chronic alcoholic addiction, or some combination of these factors, the lesions, 
Symptoms and methods of treatment are essentially the same (Spies). 

Pathology. — Emaciation is marked and the internal organs, including 
the heart and spleen, are small and atrophic. Skin lesions consist of an 
initial erythema involving the superficial layers, terminating later in a true 
exfoliative or exudative dermatitis. Stomatitis and glossitis with ulceration 
of the tongue, denudation of its epithelium and ultimate atrophy may ensue. 
The jejunum is congested and atrophic, and small round ulcers involving 
the jejuiio-ileum, colon and rectum are described. The mesenteric glands 
may be enlarged. Demonstrable pathological changes in the nervous system 
are generally dight but there may be a subacute combined degeneration of 
the cord involving the posterior and lateral tracts, and especially Clarke’s 
column (Wilson). Degeneration of the anterior-horn cells in the lumbar 
region, and subacute infiammation of the ganglion cells in the posterior roots 
are described, while Briauclii recorded meningeal thickening and adhesions, 
atrophy of the cerebrum, and hydrops of the ventricles and subarachnoid 
Space. More than 50 per cent, of pellagrins show achlorhydria which is 
histamine-fast, but Castle’s intrinsic factor appears to be secreted normally 
by the pyloric glands and megalocytic anaemia is rare. The total white 
count is generally normal in uncomplicated cases, there is often a lympho- 
cytosis, and some degree of secjondary anaoniia is common. The cerebro- 
spinal fluid exhibits no abnormality. 

Syttiptoms. — The exact incubation period is unknown, and it should be 
realised that prodromal symptoms may recur over long periods before the 
classical oral or dermal features develop. In this stage a definite history 
is most important in making a correct diagnosis. Generally there is a history 
of having lived for a long period on a diet high in fat and carbohydrate, 
and poor in proteins and vitamins, such articles as red meat, eggs, milk, 
fish, fresh vegetables and fruit being lacking. 

Prodromal Sym.ftoms . — These include anorexia, loss of weight and 
strength, dyspepsia, flatulence, vomiting, sensations of burning or discomfort 
in the epigastrium, constipation or diarrhoea, insomnia, headache, pal- 
pitation, vertigo, numbness, forgetfulness, nervousness, mental irritability 
and mental confusion. Later, characteristic involvement of skin, alimentary 
tract and nervous system may supervene, but all three systems are not 
necessarily affected in any one pellagrin, while the sequence and the severity 
of the symptoms show considerable variation in individual cases. 

Alimentary features . — The glossitis and stomatitis which usually appear 
early in the disease are diagnostic. In the early stages the tip and sides of 
the tongue are red and swollen ; later the whole organ becomes fiery red 
(beet tongue) and inflamed, with lateral indentations from the teeth. Deep 
ulcers may develop on the sides and tip, while the dorsum becomes covered 
with a thick gwy membrane, containing Vincent’s organisms. A similar 
condition may involve the buccal mucous membraite, palate, gums and the 
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muco-cutaneou6 Burfkoe of the tips. Hot, spiced and acid foods mOTcase 
the ptyalism and the burning sensations felt in the tongue, pharynx, 
oesophagus and stomach. Other symptoms include nausea, vomiting and 
abdominal discomfort, tiatulence and distension, especially after food. 
The bowels may act normally or be even constipated in the early stages, 
persistent diarrhoea being characteristic only of the advanced cases. In 
the latter the stools are non-fatty in type, diarrhoea occurs at all hours, and 
is often associated with colicky pain and tenderness. Sigmoidoscopy may 
reveal a proctitis. Associated vaginitis and urethritis are not uncommon. 

Skin lesions , — Their distribution is on the back of the hands, wrists and 
forearms, the dorsum of the feet, the face, neck, upper part of the chest, 
under the breasts and in the perineal regions — in short, over those areas 
directly exposed to the sun’s rays or friction. Commencing as an erythema 
resembling a severe sunburn, there is redness, swelling a^ tension of the 
skin, followed by itching, burning and possibly bleb formation, while later, 
a deeper dermatitis develops with desquamation and exfoliation. Pigmenta- 
tion and thickening of the dermis result, but finally atrophy supervenes, 
the skin becoming wrinkled, inelastic and thinned. Pathognomonic features 
of pellagrous eruptions are their absolute symmetry and their sharply 
demarcated pigmented borders — the hyj)erkeratotic border of Merk. 

Nervous system . — The early mental symptoms, which are often regarded 
as functional, include depression, apprehension, irritability, headache, 
insomnia, and bilateral burning sensations involving the extremities or 
other parts of the body. Later these mental symptoms are accompanied 
by rigidity, tremor of the tongue, coarse tremors of the limbs and head, 
athetoid movements and cramp ; while numbness and paralysis of the 
extremities arc common. The reflexes which at first are generally increased, 
later become decreased, and finally are often entirely absent. The gait may 
be spastic or ataxic, and cord involvement or peripheral neuritis due to 
associated Bj deficiency may be factors in the production of the neurological 
jficture. If improperly treated, insanity often results. Ref!)rdation of growth 
occurs ill children, but fortunately neurological complications are not common 
in them. 

The course of the disease is generally afebrile and characterised by 
definite attacks alternatnig with remissions extending over many years 
unless a proper diet be maintained. 

Diagnosis.— In classical pellagra the glossitis, stomatitis and the char- 
acteristic skin lesions make the diagnosis easy, but these features occur 
only in the well-established disease and it is the snbclinical cases or those 
presenting vague prodromal manifestations which are so important to recog- 
nise early. A reliable history of dietary deficiency is all important in this 
regard. The urinary test for nicotinic acid excretion devised by Harris and 
Raymond (p. 449) may clinch the diagnosis in doubtful cases. Pellagra sine 
pellagra may be confused with sprue or ergotism, while erythema multiforme 
and dermatitis venenata may cause difficulty (Stitt). 

Prognosis. — In endemic pellagra if patients receive modern treatmeiit 
and a maintenance diet adequate in vitamin Bg complex and good biological 
protein, the mortality should be low. In the past, about 40 per cent, have 
been estimated to develop mental trouble, and many of these died in asylums. 
Fever is an unfavouraMe sign, and in the absence of intercurrent disease 
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occurs either as a terminal event or in the fulminating form known as typhoid 
pellagra, which is characterised by intense prostration, tremor, muscular 
rigidity, convulsions and death. In secondary pellagra, the prognosis depends 
on rectification of a faulty diet and treatment of the underlying alimentary 
trouble. 

Treatment. — Prophylactic. — The addition to a pellagrin^s diet of red 
meat, milk, eggs and substances rich in vitamin Bg complex, e,g. brewer’s 
yeast and marmite, will prevent the disease. 

Curative. — Rest in bed, a high calorie, nutritious diet low in carbohydrate 
but rich in protein, and foodstuffs containing vitamin B 2 complex are desir- 
al)le. The diet should include fresh milk, lean scraped red meat, liver, 
canned salmon, tomato juice, fresh fruit and vegetables. Articles which 
have been found to possess curative value when given in large dosage include 
Brewer’s yeast (75-100 g. daily), marmite (30-60 g. daily), wheat germ 
(250-300 g. daily), ventriculin (200 g. daily) and liver extract (75-1& g. 
daily). The discovery of the curative effects of adequate doses of nicotinic 
acid on many of the manifestations of pellagra has revolutionised the treat- 
ment of the disease. The drug is administered by the mouth,, in tablet form 
and in divided doses, the daily dosage ranging from 200-1000 mg., 500 mg. 
being generally effective. After 10 days the dosage may be decreased. 
Flushing, burning and itching, nausea, vomiting and colic may follow, 
especially if the drug is given in large dosage on an empty stomach. Nicotinic 
acid also stimulates gastric activity and acid secretion, and is liable to elicit 
a mild histamine-like type of reaction. The mucous membrane lesions, 
including pellagrous glossitis, stomatitis, vaginitis, urethritis and proctitis, 
arc healed and bowel function restored to normal, the early erythematous 
lesions arc blanched, while the early and late mental relapse symptoms are 
greatly benefited. The chronic skin lesions, however, are not cured by 
nicotinic acid therapy. Associated symptoms of peripheral neuritis are 
not relieved by nicotinic acid, but both pain and numbness disappear after 
daily injections of 50-1 (X) mg. of crystalline vitamin Bj (Spies). 


TROPICAJ. MACROCYTIC AN.EMIA 

Synonyms. — Nutritional Macrocytic AnaBiiiia ; Tropical Megalocytic 
Anamiia. 

Definition. — A severe nutritional anaemia, megalocytic in tyj)e, especially 
affecting pregnant women in the tropics and subtropics, and responding 
specifically to marmite or liver extract therapy. Non-hfeinolytic and 
haemolytic t 3 q)es are encountered. 

.Etiology. — The disease affects both sexes but is especially common 
in women during the child-bearing period owing to the superadded nutri- 
tional demands of pregnancy and lactation ; it develops during the latter 
half of pregnajicy. It has been reported from India, China, Africa and 
Macedonia. The malady is found in rice-eaters in the southern half of India, 
where it affects all communities and grades of societj (Wills). In Macedonia, 
it is prevalent in the refugee population, whose diet is poor in animal proteins 
and fat. Castle holds that lack of extrinsic factor in the diet is responsible, 
but Wills and Evans believe it is due to deficiency in a new heemopoietic 
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factor contained in crude liver and autolysed yeast. The factor concerned 
has not been identified with any constituent of the vitamin Bg complex. 
Most frequently the condition is associated with chronic malarial spleno- 
megaly, which introduces a superadded haemolytic factor through excessive 
phagocytosis of red cells by a hypertrophied and pathological reticulo- 
endothelial system resulting from repeated malarial infections over many 
years (Fairley). ^ 

Pathology. — In uncomplicated non-haemolytic cases the organs are pale 
and may show fatty infiltration secondary to the anaemia. In fatal cases, 
there may be cardiac dilatation associated with fatty changes in the myo- 
cardium, a congested enlarged liver, oedema and other evidence of cardiac 
decompensation. Megaloblastic hyperplasia of the red marrow is found, 
and Ehrlich polychromatic megaloblasts are demonstrable in smears or 
sections. In cases of hsemolytic type associated with splenomegaly, there is, 
in addition, a generalised hypertrophy and hyperactivity of the reticulo- 
endothelial cells, which may contain malaria pigment and phagocytosed red 
cells, fine haBinosiderin deposits in the parenchyme cells of the liver and 
spleen, and a decrease of lymphoid tissue in the latter organ in which the 
Malpighian bodies may have disappeared. Hsemorrhages may be found in 
the skin and serous or mucous membranes. The bone marrow shows general 
hyperplasia of the myeloid cells, with increase in the activity and numbers 
of hsemocytoblasts and erythroblasts. Basophilic and polychromatic megalo- 
blasts are common, but ripening sufficient to produce a really pink cytoplasm 
in a cell with a finely stippled primitive nucleus is a rarity. Pathological 
changes in the precursors of the white cell series are common, and mega- 
karyocytes are liable to be atypical or scanty. 

The condition is one of panmyelopathy in which some more primitive 
cell type than the megaloblast must be implicated. The reticulo-endothelium 
lining the marrow sinusoids is the ultimate source of erythrocytes, leucocytes 
and platelets, and it appears not improbable that the deficiency factor no 
less than malaria itself is exerting its deleterious influences on primitive 
reticulo-endothelium. 

Symptoms. — In the uncomplicated non-hmnolyiic type the symptoms 
are essentially those associated with a grave anaemia. The patient often 
first seeks advice for cardiac palpitations, giddiness, shortness of breath, 
weakness on walking and physical fatigue. Sore tongue, anorexia, vomiting, 
flatulence, abdominal distension and diarrhoea may be complained of, and 
fever or cough may or may not be present. Physical examination generally 
reveals a well-nourished patient with pale mucous membranes, a low blood 
pressure and rapid pulse, and often hternic cardiac murmurs. Later frank 
congestive cardiac decompensation (see pp. 853-857) may ensue. The blood 
picture resembles that of pernicious ansemia with megalocytes and often 
nucleated red cells present in the blood smears. Red cell counts of between 
500,000-1,000,000 erythrocytes per c.mm. are not uncommon. The colour 
index generally exceeds unity. The mean corpuscular volume is increased, 
and the Price- Jones curve shows a shift to the right, and an increased varia- 
bility and mean corpuscular diameter. Leucopenia is common, the reti- 
culocytes are not increased, the serum bUirubin values are normal and the 
fractional test meals show that, unlike pernicious anaemia, the oxyntic cells 
retain their power of secreting HCl after the administration of histamine. 
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In tbe hcBimlyiic type of tropical macrocytic anaemia, certain featuree are 
superadded. The spleen is invariably enlarged and hard but not tender. 
Petechial eruptions involving the skin, epistaxis and bleeding gums or bleeding 
from other mucous membranes occur in about 25 per cent, of cases, and 
are invariably associated with thrombocytopenia. An icteroid tinting of 
the skin or conjunctivte is not uncommon, while hyperbilirubinspiuia and 
dark brown stools are cbaraciteristic findings. The blood picture resembles 
in many respects the megalocytic anaemia already described, but reticulo- 
cytosis is the rule, and megalo-spherocytosis may be found which is not the 
case in the non-haeinolytic type. Leucopeenia and thromboc-ytopaenia are 
frequent findings. Apart from cardiac decompensation, the more common 
complications include uterine sepsis in the puerperium, B. <x)li infections 
of the genito-urinary tract, and respiratory infections ; the last is pre- 
disposed to by the increased pressure on the diaphragm exerted from below 
by the pregnant uterus and greatly enlarged spleen, which so many of these 
patients present. Typical paroxysms of malarial fever at this late stage 
are rare, and parasites are not demonstrable between attacks. 

Diagnosis. — An adequate hsematological investigation is essential in 
diagnosis. The nou-baemolytic type has to be distinguished from other 
megalocytic anaBmias. It differs from pernicious anaemia in that HCl is 
secreted in response to histamine injections, and nervous manifestations 
are absent, while the atrophic, distended abdominal parietes, marked loss 
of weight and the bulky pale fatty stools so characteristic of tropical sprue 
are not observed in tropical macrocytic anaemia. The haemolytic type clini- 
cally resembles acholuric family jaundice, but there is no family history, 
the corpuscular fragility is not increased to hypotonic saline solutions, and 
the anaemia is of an entirely different type in the two diseases. 

Prognosis.— Balfour estimated the death-rate as 40 per cent, before 
the introduction of liver therapy. With modern treatment and in the 
absence of complications patients whose condition is diagnosed at a reason- 
ably early stage should recover completely. The non-haemolytic type 
responds more readily than the haemolytic type, in which very large doses 
of liver parenterally may be necessary. 

Treatment.— rRorHYLACTic.— Prevention depends on the adoption of a 
well-balanced diet containing adequate amounts of protein of good biological 
value and vitamin Bg complex. 

Curative. — Uncomplicated cases of non-haemolytic t 3 rpe generally respond 
to marmite (Wills) in a dosage of 30 grammes daily, to liver extract by the 
mouth equivalent to 1 lb. of fresh liver daily, or to daily injections of 2 c.c. 
of injection of liver (cam})olon type). Maximal reticulocytosis develops about 
the seventh to ninth day, and provided treatment is maintained satisfactory 
blood regeneration follows. 

In the haemolytic variety, or where complications exist, much larger- 
daily doses of marmite (60 grammes) or preferably of parenteral liver ex- 
tract (6-8 c.c.) are necessary, and in severely ill patients, it is often advisable 
in addition to parenteral liver therapy to give an immediate blood trans- 
fusion (20 fl. oz.) in order to tide the patient over the critical few days 
before specific therapy initiates the hsemopoietic response. Successful 
termination of labour and the cessation of lactation decrease the nutritional 
demands on the body and may result in spontaneous cure, but it is important 
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to remember that skilled medical and nursing attention during the puer- 
perium, and the daily examination of the patient for the onset of complica- 
tions such as cardiac failure and pulmonary infections may result' in saving 
the patient. Throughout treatment a nutritious diet containing meat, eggs, 
milk, and foods rich in vitamin con\plcx is desirable, 

G. Cakmichael Low. 

N. Hamilton Fairley. ' 
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DISEASES OF THE ENDOCRINE GLANDS 

DISEASES OF THE PITUITARY GLAND 

The pituitary, a small gland, 0-5 gin. in weight, is situated in the sella turcica 
in (jlose relation to the optic nerve, and connected to the base of the brain 
by the infundibular stalk. It is 13 mm. broad, 9 mm. from back to front, 
and 6 mm. high. Apart from its own special functions, it has a stimulating 
effect on most of the other ductless glands, which latter tend to atrophy 
after removal of the pituitary gland (hypophysectomy). The influence, 
however, is reciprocal and hyper- or hyposecretion of the other endocrine 
glands influences the activity of the pituitary. The hypothalamus, on either 
side of the third ventricle, contains many nerve nuclei which arc connected 
with the pituitary gland. They provide the mechanism for an intimate 
relationship between hypothalamic stimuli and pituitary function. 

The anterior lobe of the pituitary gland arises from an upgrowth of the 
buccal ectoderm (Rathke’s pouch) ; and the posterior part is a downgrowth 
from the floor of the fourth ventricle, continuity with the latter being main- 
tained by the infundibular stalk. In the foetus, a cleft appears in the posterior 
])art of the anterior lobe, separating off a few layers of cells which, lying 
between the anterior and posterior lobes, are termed “ pars intermedia.’' 
The cleft tends to disappear in adult life. A tongue-like projection of the 
anterior lobe towards the tuber cinereum is called the fars tubemlis. The 
anterior lobe is composed chiefly of three kinds of cells, classified according 
to their staining properties : cells which absorb but little stain are termed 
chromophobe (60 per cent.) ; those taking eosin, eosinophil cells (29 per cent.) ; 
and those taking a basic dye, basophil (11 per cent.). It is probable that the 
chromophobe cell can give rise to both eosinophil and basophil cells. The 
relative proportions of the different types of cells varies with physiological 
conditions, such as pregnancy or the climacteric, and with experimental 
conditions, such as castration or adrenalectomy. 

The posterior lobe secretes two hormones, pitressin and oxytocin. The 
former has a vaso-pressor action, is anti-diuretic, and produces an increased 
urinary excretion of chloride. The latter, oxytocin, produces contraction of 
the pregnant uterus. Recently, it has been shown that pitressin causes con- 
traction of the non-pregnant uterus. The pars intermedia secretes the 
raelanophore expanding hormone, which produces dilatation of the pigment 
spots of the frog ; and probably also the specific katabolic factor of Collip, 
which has not yet been separated from the melanophore-expanding hormone. 
This Collip katabolic factor raises the metabolism, even in the absence of 
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the tliyrtwd gland ; and it also appears to have a ketogenic, diabetogenic 
and ‘ glycotrophic action, and can antagonise the hyperglycsemic effect of 
adrenaline. 

The anterior pituitary gland appears to secrete 10 or more hormones, 
but it is uncertain whether they are all distinct chemical substances. It 
has been postulated that one hormone may have different actions under 
varying physiological circumstances. Description is facilitated by assuming 
the existence of separate hormones : 

1 . Growth-producing hormone. 

2. Lactogenic hormone. This initiates and maintains mammary secretion. 

3. Thyrotrophic hormone (thyrotrophin). This produces (#7) hyperplasia of 

the thyroid gland and hypersecretion of thyroxine ; and (6) exoph- 
thalmos, even after thyroidectomy. 

4 . Gonadotrophic hormone (gonadotrophin). This factor has been chemic- 

ally separated into two components. Prolan A and Prolan B, which 
under certain conditions produce different gonadotrophic reactions. 
Thus, Prolan A stimulates development of the Graafian foUicles 
and of the spermatic tubules ; whereas Prolan B produces luteinisa- 
tion of mature follicles, or of the theca of immature follicles, and 
hyperplasia of the interstitial cells of the testis or ovary. Some doubt 
the absolute qualitative differentiation, and, with large doses over 
long periods, the actions of both factors can be obtained with an 
extract thought to represent only one factor. 

5. Diabetogenic hormone. This hormone produces hyperglycaemia, 

glycosuria and ketonuria. The effect appears after 2 or 3 daily 
injections, and owing to the a})pearance of anti-bodies cannot 
be sustained ordinarily for more than a few weeks. If, however, 
the daily dose of hormone is progressively increased, permanent 
diabetes results even when injections cease, and the islets of the 
pancreas are then seen to have undergone degeneration. The 
diabetogenic hormone can act in the absence of tlie adrenal glands ; 
but their presence augments the diabetogenic effect, since they 
undergo cortical hyperplasia (associated adrenotrophic hormone) and 
this itself tends to produce hyperglycaemia. A diabetogenic effect 
is best seen on the hypophysectomised depancreatised dog (Houssay 
dog). Secretion of the diabetogenic hormone may be produced by 
electrical stimulation of the ventro-medial nuclei of the hypo- 
thalamus. 

0. Glycotrophic hormone. A glycotrophic factor of anterior pituitary 
extracts can antagonise, or prevent, the hypoglycaemic action of 
insulin without, however, having the power to produce hyper- 
glycaemia. It is part of, but can be separated from, the diabeto- 
genic complex, and it is probably more correct to refer to it as a 
factor rather tlian a hormone. It is also closely associated, but not 
identical, with prolactin. The glycotrophic factor acts by preventing 
glycogen formation by insulin. It does not depend upon the presence 
of the adrenals or thyroid glands for its efficacy. 

7. Ketogenic hormone. This produces ketonsemia, ketonuria and an 
increase of liver fat. It can be separated from diabetogenic anterior 
lobe extracts. 
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8. Pancreat-otrophia hormone. This produces hyperplasia of the islets of 

Langerhans, and increased secretion of insulin. Its separate entity 
is not certain, and the initial action of the diabetogenic hormone 
in certain species appears to be pancreatotrophic. 

9. Adrenotrophic hc«rmone (adrenotrophin). This produces hyj^erplasia of 

the adrenal cortex. As with other tropic hormones, the effect is 
best demonstrated after the hypoplasia, or atrophy, of the adrenal 
cortex that follows hypophysectomy. It is associated with but 
can be separated from the thyrotrophic factor. 

10. Parathyrotrophic hormone (parathyrotrophin). This has been described 

but its existence is not firmly established. 

It is not always possible to classify diseases of the pituitary gland into 
hyperfunction and hypofuiiction of its various components. If one attempts 
to do so it would appear that gigantism, acromegaly and Cushing’s baso- 
philism syndrome are due to hyperfunction of the anterior lobe ; infantalisin 
and dwarfism (certain types) and Simmonds’s cachexia to hypofunction of the 
anterior lobe ; diabetes insipidus to hypofunction of the pars posterior and 
intermedia ; and diabetes tenuifluus to hyperfunction of the pars posterior 
and intermedia. Frohlich’s syndrome is probably due to hypofunction of 
the anterior lobe (but adiposity is also associated with hyperfunction of the 
anterior lobe, as in Cushing’s syndrome). An attempt to correlate the various 
disorders with the types of c>ells can only be incompletely successful, since 
there are 10 known functions and only 3 types of cells. Fortunately 
there are well-known clinical syndromes which will form a basis for the 
subsequent cx)nsideration8. 


ACROMEGALY 

Definition. - Acromegaly is a condition due to a hypersecretion of the 
growth hormone of the anterior pituitary gland. It is characterised by 
enlargement of the hands and feet, and of the bones and cutaneous tissues 
of the face, and by splaiichnomegaly. It is frequently superimposed on 
gigantism. 

Etiology.— The disease occurs at any age but usually before 40, and in 
both sexes. There is a mild familial type. The immediate cause is an ex- 
cessive secretion of the growth hormone. 

Pathology. — There may be an adenoma of the pituitary gland consisting 
of eosinophil cells, or merely a relative hypeiplasia of those cells. There jnay 
be eniargernent of the adrenal cortex, the thyroid and the parathyroids. 
I’he testes and ovaries are usually atrophic. The islets of the pancreas may 
l>e hyperplastic or atrophic. Diffuse lymphoid hyperplasia is frequent. 
All the viscera are enlarged. 

Symptoms. — The patient may first seek advice localise of increasing 
size of the hands and feet, or of a blunting and <listortion of facial features, 
or visual disturbance due to a ]>ituitary tumour. The latter is associated 
with optic atrophy, lutenifwral homianopia, progressive loss of vision and 
severe headaches. Ocular pal^es may result from pressure on the third, 
fourth or sixth nerve. 

The enlargement of the extremities is partly due to bony enlargement 
and thickening, but there is also overgrowth of the soft tissue. The vault 
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of the skull may be somewhat thickeued, but considerable bouy overgrowth 
is more common in the base of the skull and in the facial bones. The over- 
growth of the lower jaw leads to prognathism and spreading of the teeth. 
The vertebra? undergo changes, and kyphosis and scoliosis are common. 
The soft tissues of the far(', nose, and Ups undergo hypertrophy, which together 
Avith the bony changes, may transform the facial appearance. The skin and 
subcutaneous tissue are thickened, and tlie sebaceous and sudoriferous 
glands hypertrophied, producing a greasy perspiring skin. The hair too is 
thick and greasy, and may be abundant over the trunk. Enlargement of 
the tongue leads to difficulty in articulation, and enlargement of the larynx 
produces a deep voice. Speech is also sluggish and memory poor. The general 
behaviour may be characterised by apathy ajid lack of initiative. Generalised 
muscular hypertrophy may initially be associated with great strength, l>ut 
later weakness and atony result. The heart is enlarged, but hypertension or 
hypotension may occur. 

Complications and Sequelae. — 1. Thyroid — exophthalmic goitre rarely 
complicates acromegaly. More commonly there is an increased basal meta- 
bolic rate without other features. The thyroid gland is diffusely enlarged in 
some 50 per cent, of cases, but this is not necessarily associated with thyroid 
symptoms or even with a raised metabolism. Sometimes myxoedema 
follows hyperthyroidism or may be produced initially. 2. Adrenals. Virilism 
in the female and increased hirsutism in the male may be prominent features, 
suggesting adrenal hyperj)la8ia resulting from an adrenotrophic stimulus. 

3. Diabetes Mellitus. This disorder is present in a small proportion of 
patients; but some degree of intermittent or chronic hyperglycaemia with 
glycosuria, in the absence of diabetic symptoms, may be detected in some 
50 per cent. The pituitary diabetogenic hormone is probably responsible. 

4. Diabetes Insipidus or J)iabete8 Mellitus. There may be in different 
patients, or in one ])atient in different phases of the disorder, evidence of 
deficiency or excess of the anti-diuretic hormone. 5, Mental Changes. De- 
pression, irritability, negativism, inelaTicholia, mania and delusional insanity 
are possible complications. 

Prognosis. — The course is gradually progressive, with intermittent 
phases of apparent arrest of the pituitary hyperfunction. These phases may 
be prolonged over many years. As myxoedema may follow exophthalmic 
goitre, so hyperactivity of the pituitary may be succeeded by hypoaotivity, 
with secondary hypofunction of the thyroid and adrenal glands. 

Diagnosis. — The increase in size of hands and feet, and thickening and 
blurring of the facial features, with prognathism, makes diagnosis easy, 
especially if gigantism is already present. Osteitis deformans is a bony 
disorder which distorts the vault of the skull and does not affect the facial 
bones. In acromegaly, radiographic examination may reveal an enlargement 
of the sella turcica, which if associated with optic atrophy or bitemporal 
hemianopia, indicates a pituitary tumour. 

Treatment. — If there is progressive involvement of the optic nerves, 
with danger of complete blindness, the treatment is surgical removal of the 
pituitary tumour. Otherwise deep radiation of the pituitary region should 
be tried first, and relief results in some 50 per cent. If sight is not threatened, 
and there appears to be an arrest of pituitary hyperfunction, treatment is 
symptomatic, including hormone substitution where indicated, s.y. thyroid 
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for myxoedema, testosterone for impotence, and cestrone for amenorrhoea. 
Exophthalmic goitre may be treated by radiation of the thyroid, or thy- 
roidectomy. True diabetes niellitua will need dietetic regulation and insulin, 
but symptomless glycosuria can be ignored. 


(4IGANTISM 

This is a condition of rapid and excessive growth of bone resulting, among 
other manifestations, in a height above normal. Like acromegaly, it is due 
to excessive secretion of the growth hormone by the eosinophil cells of the 
anterior pituitary (hyperj^lasia or tumour), but this hypersecretion operates 
in childhood, or adolescence, before the epiphyses of the long bones have 
united. If the hypersecretion persists, acromegaly will be superimposed on 
the gigantism. In uncomplicated gigantism, there is no sharp dividing line 
between normal tall people and pathological giants, and the characteristic 
of tallness is probably a familial and racial feature dependent upon con- 
stitutional hyperactivity of the anterior pituitary. Eunuchoid individuals, 
as well as pre-pubertal castrates, are often excessively tall. This may be 
due to two factors : (1) growth hormone acting over a longer period, since 
the union of the epiphyses is delayed ; and (2) hyperactivity of the anterior 
})ituitary secondary to failure of gonadal function, assuming the latter to be 
primary. 

The treatment of pathological gigantism is the same as for acromegaly, 
namely, radiation of the pituitary gland, or surgical removal of a pituitary 
neoplasm. Inhibition of pituitary activity by large doses of testosterone, 
or cestrone, may be of some benefit. 


CUSHING’S BASOPHILISM SYNDROME 

Synonyms.— “ Multigland ular syndrome of the fat-bearded diabetic 
woman ” ; Achard-Thiers syndrome. 

Definition.- “A condition of virilism in females (or of femiuisation in 
males) associated with adiposity, hypertension, diabetes mellitus, plethora, 
iind softening of the bones. 

Etiology. — The disease is commonest in the second and third decades, 
but may occur at any age. It is much more common in females than males, 
'fhe immediate cause is a hypersecretion of the anterior pituitary (especially 
of the basophil cells), and an associated hyperplasia of the adrenal cortex. 

Pathology. — Cushing found the essential feature to be an adenoma of 
the basophil cells of the anterior pituitary. It is now established that the 
complete chemical picture may result from a neoplasm or hyperplasia of the 
adrenal cortex, or more rarely from a neoplasm of the thymus gland, or even 
from a chromophobe adenoma of the anterior pituitary. Although a basophil 
adenoma is not always present, hyalinisation of t^e basophil cells of the 
anterior pituitary is a common feature. Crooke believes that it is responsible 
for all features of the syndrome except virilism or feminisation. The latter 
two features are very probably resultants of the hyperactivity of the adrenal 
cortex, which in some cases is primary and in others secondary. 
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Symptoms. — ^Virilism is shown by cessation of menstruation, loss of 
hair of the head, and growth of hair on the face and body, as in the male ; 
feminisation is indicated by testicular atrophy and impotence, and by mammary 
development. For a fuller description the reader is referred to the sub- 
section on Diseases of the Suprarenal Glands. In all cases the adiposity is 
diffuse, but it is especially noticeable on the face, trunk, and upper arms 
and thighs. It is occasionally a painful adiposity. Where the skin has been 
stretched by fatty deposits, e,g, in lower abdomen, thighs, breasts, and axillae, 
there are linea distensae, which are not white but of a deep red colour. The 
face is plethoric and of a dusky tinge, suggesting a polycythaemia basis, 
which is not necessarily substantiated by a red cell count. The anterior 
aspects of the legs show bluish mottling with contrasting patches resulting 
in a marble appearance, from which is derived the dermatological name, 
cutis marmorata. 

The bones are rarefied (seen in X-ray photographs) and softened, so 
that the vertebrae are compressed, and the patient develops kyphosis and 
round shoulders, with a diminution in height. Lordosis helps to accentuate an 
adipose pendulous abdomen, and may give rise to troublesome backache. 
The blood pressure is raised, and there may be a secondary ischsemic nephritis. 
In a few patients, fatal malignant nephrosclerosis has been recorded. Diabetes 
mellitus may be present in varying degrees of severity, and those patients 
who manifest no diabetic symptoms invariably show a delayed fall in blood 
sugar in the carbohydrate tolerance test. Pigmentation of the orbits and 
nipples may be present. Migrainous headaches are not infrequent, but changes 
in the optic nerves or visual fields are rare, since basophil adenomas are 
usually microscopic in size. The thyroid gland may be enlarged, but there is 
rarely evidence of hyperthyroidism. 

Complications. — The patients are liable to intercurrent infections, 
especially staphylococcic. 

Diagnosis. — Adipose corpulent women with plethoric faces, rounded 
shoulders, and hirsutism, suggest the diagnosis. Radiograms may show 
osteoporosis, but the sella turcica is usually not enlarged. Glycosuria and 
hypertension are additional features. Hirsutism is of male distribution, but 
quite frequently not excessive. The possibility of an adrenal tumour is 
suggested by considerable hairiness, gross enlargement of the clitoris, and a 
gross excess of androgenic hormone in the urine (c.^. more than 300 capon 
units daily). In doubtful cases, iodoxyl (]>yelectan, uropac, uroselectan) radio- 
graphic examination, or perirenal insufilation, or even laparotomy is called 
for (see adrenal section). Thymus tumours can be excluded by radiographic 
examination of the chest, and ovarian tumours (a rare cause) by bi-manual 
examination. The urinary calcium excretion may be increased, but the 
serum calcium is not raised, as in the case of hyperparathyroidism. 

Mild and incomplete forms of Cushing’s syndrome are not at all un- 
common, and are often familial. They do not necessarily call for any special 
treatment. It is questionable whether they are more correctly regarded as 
variants of normality than as i)athological. 

Prognosis.— In the absence of treatment, the course is usually pro- 
gressively downhill, but only gradually so. As with acromegaly, there may be 
spontaneous arrest of the process for many years. If an adrenal tumour is 
removed surgically, in the absence of malignant recurrence the patient may 
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return to complete normality. In. the case of basophil adenoma, deep radia- 
tion applied to the pituitary gland may be followed by remarkably good 
results, with disappearance or considerable amelioration of most symptoms, 
including the diabetes mellitus. 

Treatment. — An adrenal tumour should be removed surgically. A 
thymus neoplasm is malignant and deep radiation of the thymus area is 
unlikely to prove of more than temporary benefit in such cases. In the 
absence of proof of any primary lesion outside the pituitary gland, a basophil 
adenoma is assumed, and deep radiation applied to the pituitary gland. 
Unilateral adrenalectomy for a supposed bilateral hyperplasia of the adrenal 
cortex is illogical, and cannot produce appreciable amelioration. 


DWARFISM 

Synonym. — Infantilism ; Levi-Loraine Syndrome ; Brissaud’s In- 

fantilism. 

Definition. — By dwarfism is meant a failure to grow, resulting in sub- 
normal height, and due to a deficient secretion of growth hormone by the 
anterior pituitary gland. It may or may not be accompanied by other 
endocrine stigmata. Infantilism is a variety of dwarfism, implying a degree 
of growth and also of sexual development not qualitatively abnormal but not 
commensurate with the age of the individual. The term was first used by 
Loraine in 1871 in connection with a case of infantilism associated with 
tuberculosis. It was later applied by Levi (1908) to hypopituitarism beginning 
in childhood. Brissaud extended the term to include infantilism associated 
with hypothyroidism (Brissaud’s infantilism). 

Etiology and Pathology. — In both dwarfism and infantilism there 
may be a pituitary tumour, usually chromophobe adenoma, or a para- 
pituitary tumour. In most cases, however, there is no gross lesion. One can 
postulate a hypoplasia of the eosinophil cells, since these secrete growth 
hormone. In colonies of congenitally dwarfed mice there is a relative 
diminution in the proportion of eosinophil cells. Dwarfism may be part of 
the Frfihlioh syndrome, or of cretinism. In pathological sexual precocity, 
and in some otherwise normal people, dwarfism appears to be due to premature 
closure of the epiphyses. Inadequately treated diabetic children fail to grow 
at the normal rate. 

Non-endocrine causes are rickets, renal rickets, fragilitas ossiurn, coeliac 
disease, pancreatic disease, von Gierke’s glycogen disorder, vitamin deficiency, 
and achondroplasia. There is no evidence of an endocrine basis for achon- 
droplasia. 

S3rinptoms. — In the majority of case^, the only features are a failure to 
grow at the normal rate and (or) a cessation of growth at an early age. Nor- 
mally the epiphysis of the lower end of the femur closes at 18 or 19, but that 
of the head may close as early as 15 or as late as 18. ’riie majority of normal 
boys continue to grow after puberty, but some 30 ficr cent, of girls (jease to 
grow after menstruation has commenced. In the latter cases, there may be 
premature union of the epiphyses. Failure to grow adequately is not usually 
associated with that of sexual devel^ment, but the latter is an essential 
feature of Levi-Loraine infantilism. Failure to attain an average height is 
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often familial, and one family may have both very tall and very short members, 
their numbers determined by Mendeiian laws. The meohanism, however, 
as with congenitally dwarfed mice, is through the anterior pituitary gland. 

Diagnosis. — With simple failure of growth, or in infantilism, the relative 
proportion of arms, legs and trunk is normal. In achondroplasia, the arms 
and legs are short compared with the body (human dachshund), and the 
nose is broad and flat. It is important to radiograph the epiphyseal junctions, 
since growth hormone cannot act after epiphyseal union. 

Prognosis. — Growth hormone is not effective in all cases of subnormal 
growth. It is obviously useless if the epiphyses have prematurely united. 
It may be equally so in endocrine dwarfism if not applied until adult life, 
even when the epiphyses remain ummited. This is in keeping with the 
observation that growth hormone fails to he effective in the hypophysecto- 
miaed animal if its use is too long delayed. Growth hormone is sometimes 
ineffective in cases where one might expect good results and there is probably 
an important genetic factor to be considered. Nevertheless therapy with 
growth hormone is worth trying and good results are obtained. 

Treatment. — The essential treatment of deficient growth is anterior 
pituitary growtli hormone, 1(X) lo 200 rat units weekly, in two or three divided 
doses, administered intramuscularly in the buttock. There may be painful 
local reactions which, however, tend to diminish with repeated injections. 
As an anti-growth principle develops in the blood, injections should not 
be continued for more than fi weeks, but may be repeated after an interval 
of 2 months. Thyroid extract, h gr. to 1 gr. daily, is valuable, especially if 
there is some evidence of thyroid deficiency, but even in other cases. There is 
no reason to fielieve that anterior pituitary tablets by mouth are efficacious. 
In infantilism, the question of hastening sexual maturity by gonadotrophic 
hormone arises, but some feel that this effect might produce union of the 
epiphyses and prevent growth. On the other hand, most boys continue to 
grow after the sexual maturity of puberty. 


STMMONDS’S DISEASE 

Synonyms. —rituitary Cachexia ; Hypopituitarism. 

Definition. — A disorder due to destruction or atrophy of the anterior 
pituitary gland, and manifested by cachexia, anorexia, subnormal metabolism, 
and hypogonadism. 

iEtiology. — The disease- is more common in women since the commonest 
cause is atrophy of the anterior pituitary resulting from a local vascular 
lesion during the puerperium. Multi parse are especially prone. It may, 
however, occur at any age and in either sex associated with a pituitary or 
parapituitary tumour. 

Pathology. — Simmouds’s original case showed atrojihy and fibrosis of 
the anterior ]>ituitary gland as a result of an embolus iu the main artery in 
a fatal case of puerperal fever. 1'he vascular lesion is, however, more commonly 
thrombosis. Suprasellar cystic tumours and chromophobe adenomata are 
other important causes, and rarely malignant metastases, tuberculosis, 
syphilis, and xanthomatosis. An unusual but important setiological occurrence 
is simply diminution in the relative number of eosinophil cells. As in the 
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case of hypophyBectomy, the gonads, thyroid and adrenal cortex are hypo- 
plastic or atrophic. The viscera are diminished in size in contrast to the 
splanchnomegaly of acromegaly. 

Symptoms. — Weakness, wasting, and anorexia are cardinal features, 
but of equal importance is the invariable failure of sex function. Thus, in 
the female, araenorrhcoa is associated with a hypoplastic or infantile uterus, 
and, in the male, the gonads and penis fail to develop or, if already adult in 
size, they undergo atrophy. In both sexes the secondary sexual character- 
istics, e,g. pubic, facial and axillary hair, are lost, and the eyebrows and 
hair of the scalp also become thin and lustreless, or disappear. The skin is 
pale and dry, and may become wrinkled, giving a senile facies, known as 
progeria. The lower jaw may become atrophic (opposite of prognathism), 
and the teeth decay and fall out. The low metabolism, e.g. — 40 per cent., 
is manifested by a subnormal temperature and hypersensitivity to cold. 
Bradycardia and hypotension are usual features. The blood sugar is also 
subnormal and tht'. carbohydrate tolerance usually increased. Spontaneous 
attacks occur, and may be fatal. Anannia and a relative 
lymphocytosis, with })erhaps some degree of eosinophilia, are not uncommon. 

If the disorder commences in childhood; the lack of growth hormone 
results in failure to grow, although the epiphyses remain ununited in adult 
life. The latter is probably associated with failure of sexual development. 

Complications. — Pulmonary tuberculosis may follow prolonged in- 
anition. Apathy and inertia are characteristic but may progress to melan- 
cholia, with disorientation of time and place. Optic atrophy results from 
tumours. 

Diagnosis. — The well-developed syndrome cannot escape recognition if 
the disorder is kept in mind. Minor and incomplete manifestations are more 
easily missed, but not if the possibility of the disorder following a puerperium 
in which there is severe haemorrhage and (or) infection is remembered. 
Migrainous headaches can occur even in the absence of a pituitary or para- 
pituitary tumour, but radiographic examination of the sella turcica and 
examination of the fundi for optic atrophy should not be omitted. 

There are many features in common with Addison’s disease, but pigmenta- 
tion in Simraonds’s cachexia is either absent, or very slight, and is never 
present in the mucous membranes. Anorexia nervosa in the late stages may 
show all the features of Simmonds’s cachexia, and it is probable that there is 
an inhibition of pituitary activity via the hypothalamus. The initial and 
iundarneutal cause of anorexia nervosa is, however, psychogenic. It usually 
occurs in young adults, more often in females, and it is possible to elicit a 
history of psychic trauma, shock, disappointment, or emotional upset. In 
contrast to the apathy of Simmonds’s cachexia, these patients are restless 
and perform feats of activity far beyond their apparent strength ; the loss 
of sexual hair is rarely extreme and may not occur ; in contrast, the trunk 
and perhai)8 the face is covered by diffuse downy hair. 

Prognosis. — There is usually progressive deterioration, but patients with 
minor manifestations following pregnancy may recover spontaneously. 
Treatment is only moderately beneficial. 

Treatment. — The only rational treatment is substitution therapy, and 
this can only be of a limited nature. Cortin, or desoxycorticosterone, will 
help as replacement therapy for adrenal cortical function. It produces an 
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increase in strength and weight. Gonadotrophic hormone and cBstrone, or 
testosterone, may establish or to some extent replace sex function, but has 
no influence on the general asthenia. Thyroid is rarely beneficial and may be 
harmful even although the metabolism is low. Glucose counteracts hypo- 
glycsernia. Treatment in well -developed cases is rarely entirely satisfactory, 
and optimistic reports of complete success raise the query of accurate diagnosis. 

In the milder forms following pregnancy, the question of the advisability 
of another pregnancy nmst be considered, should the latter prove a possi- 
bility. It is established that some patients may thus make a complete 
recovery since the uninjured part of the anterior pituitary undergoes hyper- 
plasia during pregnancy. If, however, the subsequent parturition is com- 
plicated by severe haemorrhage or infection, further thrombosis may occur 
in the pituitary and the patient may die. 


FROHLICH’S SYNDROME 

Synonym. — Dystrophia Adi poso-Genitalis. 

Definition. — A combination of adiposity and hypogonadism, usually 
occurring at or before puberty, and resulting from pituitary hypofunction, 
or d^function. 

i£tiology. — The condition occurs in both sexes, and may be familial. 
Frbhlich’s original case was a boy of 14 with a craniopharyngioma. 

Pathology. — A small proportion of cases are due to a parapituitary 
tumour (cranio-pharyngioma), or more rarely to a chromophobe adenoma 
of the anterior pituitary. The majority, however, are not associated with a 
gross pathological lesion, and autopsies are rare. The lesion is sometimes 
in the hypothalamus rather than in the pituitary, e.g, encephalitis, meningitis, 
syphihs, and hydrocephalus. 

Symptoms. — Adiposity and hypogonadism are the two essential features, 
but to these may be added in some cases a failure of growth hormone and 
dwarfism. The fat is deposited in girdle and symmetrical fashion, on the 
abdomen, shoulders, thighs, upper arms, mammary region, mons veneris, 
face and neck. The adiposity may be present from early childhood, although 
the syndrome is at its maximum at puberty. The legs and forearms are thin 
and graceful, and the fingers are usually narrow, delicate and tapering, but 
occasionally short. The deposition of fat is of feminine type, so that the 
bodily configuration of the affected male resembles that of the female. There 
is often a pad of fat over the lower cervical vertebrae. The skin over the 
outer aspect of the upper arms, thighs and buttocks shows a blueisli-red 
mottling. 

Hypogonadism in the male is shown by minute testicles, one or both of 
which may be undescended, and by a subnormal penis. There is little or no 
hair over the axillae and pubis ; and, if present in the latter site, it is of 
feminine distribution, being limited horizontally and not extending upwards 
to the umbilicus. The skin of the face is smooth, delicate and hair-free, and 
the complexion good. The voice is high-pitched and does not break. The 
walk is feminine, and the buttocks tend to sway from side to side as in the 
female. The feminine habit of resting the hand on the waist or knee is not 
uncommon. In the female the uterus is infantile, and amenorrhoea, or scanty 
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menstniation at long intervals, is usual. The breasts are large, but this is 
oaused by fat, and not by glandular tissue. A tendency to sleepiness, like the 
fat boy in The Piehrick Papers, and a craving for sweet things are other 
features. The }>asal metabolic rate is normal. The iricnfal and emotional 
colouring of the personality is characteristic. Periods of depression and 
introspection alternate with joyonsness, high spirits, and euphoria. The 
patients are excellent company, and very popular with their school friends. 
They are usually musical and imaginative, with intellectual ability often 
above normal. 

Complications. — Rarely the syndrome is complicated by the additional 
features of retinitis pigmentosa, mental deficiency, polydactylisin and familial 
incidence. Tt is then called the Laureuce-Moon-Biedl syndrome, and the 
patient is usually of the Hebrew race. 

Diagnosis.— Unless definite hypogonadism is present, t.he diagnosis of 
Frohluih’s syndrome is not justified, but is nevertheless frequently made. 
This is because of lack of supplementary nomenclature. Puberty adiposity 
jnay occur with normal genital development, or even with some degree of 
sexual precocity, or with some features of Cushing's syndrome. In all cases 
it is probably endocrinological. A parapituitary tumour is indicated by optic 
atrophy and t nlargement or distortion of the sella turcica, as seen in radio- 
grams. 

Prognosis.— The disease may be transitory, the adiposity decreasing 
with belated sexual development. More often it is chronic, with phases of 
accentuation and amelioration. 

Treatment. — Gonadotrophic hormone, 500 units twice weekly for 6 weeks 
or more, will tend to produce sexual maturation but rarely influences the 
adiposity. The latter may be modified by restricted diet and thyroid. It 
is irrational to employ the latter in doses greater than 1 gr. of the dried 
gland daily, since the basal metabolism is not subnormal. The adiposity 
is unlikely to be fundamentally altered by any therapy at present employed. 
Parapituitary tumours may call for surgical removal if sight is threatened. 
Deep radiation of the pituitary region may be of benefit. 


ADIPOSITY 

Definition. Adiposity is an excessive deposition of fat in Die subcutaneous 
tissue. 

iEtiology and Pathology, —There are four main groups : (1) Exogenous 
— eating of excessive food. (2) Associated with endocrine syndromes: (a) 
Enihlich’s ; (h) Cushing’s ; (c) Adrenogenital ; {d) Dercum’s disease- 

adiposis dolorosa ; (e) following castration or the menopause ; and (/) Hyper- 
insulinism (pancreatic tumour or hyperplasia). (3) Hypothalamic lesions, 
e.ff, encephalitis, tabes, hydrocephalus. (4) Idiopathic constitutional. 

The eating of an excessive amount of food may be due to habit, greed, 
or anxiety, but there is also a centre in the hypothalamus, a lesion of which 
appears to produce pathological hunger, as is seen In certain brain tumours. 
Diis may also operate in appareiit idiopathic adiposity. The mere eating of 
an abundance of food is probably not the only factor, for anxiety states 
producing excesaive appetite may nevertheless be associated with leanness 
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and an mabiHty to put on flenh and fat. On the other hand, the majority 
of oases of idiopathic adiposity cannot be ascribed to food intake and it 
cannot be doubted that of two people on similar diet, or of two children of 
the same family ou similar diet, one of each can be fat and the other thin. 
I am of opinion that it is probable that in both exogenous and idiopathic 
constitutional adiposity there is an nnderiying distiirbWnee of the hypothalamic 
pituitary mechanism. 

Symptoms. — Whatever the setiology, the fat is usually deposited on 
the face and neck, breasts, abdomen, suprapubic area, buttocks, upper arms 
and thighs. Linea distensa^ which are white, except in Cushing’s syndrome, 
when they are dusky red, appear in the overlying skin winch has been 
stretched. Many of the idiopathic types of adiposity display in minor degree 
features of endocrine syndromes, e,g, hirsutism, scanty or infrequent rnenstrua- 
tiou, and impaired c^irbobydrate tolerance. Diabetes mellitus of middle age 
is more frequent among the adipose, ami adijiosity is therefore said to pre- 
dispose to diabetes. It is more probable that both are due to a fjoinmofi 
pituitary lesion. It is interesting to note that when amenorrlKea is associated 
with adiposity, dietetic measures alone, if successful in reducing weight 
appreciably, may sometimes produce a return to normal menstruation. Fat 
is also deposited in the viscera, especially the liver and heart, and sudden 
heart failure does occur in extreme cases. In adiposis dolorosa, symmetrical 
deposition of painful fatty deposits is associated with an unstable weeping 
temperament. 

Complications. — Diabetes mellitus, cholelithiasis, heart failure, arthritis, 
varicose veins, and fiat feet are some complications. 

Diag;nosis. — In the majority of cases it is impossible in the present 
state of knowledge to define the underlying lesion, and tliereforo the vague 
terms idiopathic or pituitary adiposity are used, not without some justifica- 
tion. The recognition of the more obvious endocrinopathies presents no 
difficulty but minor manifestations may escape recognition. 

Prognosis. — The condition tends to be chronic, with per iods of ameliora- 
tion and relapses. 

Treatment.*— This is most unsatisfactory. We have no direct attack on 
the essential dysfunction, neither do we know as yet whether it is essential 
liypofunction or hyperfunotion. If the latter be true, as suggested by Cushing's 
syndrome and by adrenal cortical syndromes, it is useless to seek substitution 
therapy. Thyroid to the point of tolerance as judged by pulse rate is of 
limited value, as one might expect on account of the basal metabolism in 
adiposity being already normal or above normal. More toxic accelerators of 
metabolism, such as dinitrophenol, have now been abandoned. ColJip’s 
pituitary katabolic factor may prove useful, since the resulting lowering of 
tin* respiratory quotient suggests a specific attack oii fat metabolism. 

Low caloric diets, e.g, 1000 calories daily, will produce a reduction in 
weight, if strictly adhered to. It is rare, however, for the patient to enjoy 
good health and well-being on such a diet over a long period, and any minor 
departures from a food intake well below normal will produce increase in 
weight. The basis of such diets is the avoidance of fatty, sweet and starchy 
foods, and their substitution by green vegetables, salads and non-fatty meat. 
Alcohol, especially beer, should be avoided, os it tends specifically to adiposity 
in some patients apart from its caloric value. Salt-free diets and injectioiui 

i6 
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of meicurial diuretics for a hypothetical salt water-retention type of adiposity 
have been advocated, but it is rare to find such an uncomplicated type of 
adiposity and the effects can only be temporary. Massage and exercise are 
helpful but not fundamental measures. 

Since with the present available therapeutics it is difficult, if not impossible, 
to change fundamentally a constitutional fatty type, it is important to attempt 
to counteract any associated hypersensitivity by a psychotherapeutic 
approach and a philosophical evaluation. 


DIABETES INSIPIDUS 

Definition. — Diabetes insipidus is a disturbance of water balance, char- 
acterised by polyuria and polydipsia, but due to a destructive lesion of the 
posterior or interniediate lobe of the pituitary gland, or of the adjacent part 
of the diencephalon. 

i^tiology. — The condition is sometimes familial. It may occur at any 
age and in either sex. It is due to a deficient secretion of the anti-diuretic 
hormone by the posterior lobe of the pituitary. This results from destruc- 
tion of the lobe, or any interruption of its normal connection with the supra- 
optic nucleus of the hypothalamus. Such a lesion is followed by degeneration 
of the pars nervosa, but not of the pars intermedia. The anterior pituitary 
lobe must be present for diabetes insipidus to result, and it probably has 
a diuretic action by an indirect effect on metabolism. It is doubtful if the 
anti-diuretic hormone of the pars nervosa has been separated from the vaso- 
pressor hormone. In addition to decreasing the amount of urine excreted, 
this hormone also increases the amount of chloride excreted in the urine. 

Pathology. — The lesion in the hypothalamic-pituitary mechanism may 
be traumatic, vascular, syphilitic or tuberculous meningitis, primary or 
metastatic brain tumour, acromegaly, or Hand-Schuller-Christian’s disease. 
The condition may also follow shock, via the hypothalamic mechanism. In 
the majority of cases, there is no obvious cause (idiopathic). 

Symptoms. — The symptoms are polyuria and polydipsia, with the 
passage of large quantities of urine, e.g, 12 litres in 24 hours, of pale colour, 
and low specific gravity, e.g, 1002. The polyuria leads to disturbed sleep 
and anxiety. The patient loses weight and strength, and may become very 
emaciated and even bedridden if untreated. 

Diagnosis. — Hysterical polyuria may be difficult to differentiate apart 
from the hysterical background. There is a tendency in this condition, 
however, for the polyuria to be more marked during the daytime and the 
patient may sleep throughout the whole night, whereas the polyuria of 
diabetes insipidus is most troublesome at night. The hysterical patient 
remains in reasonably good health in spite of the polydipsia and polyuria. 
Some individuals have a familial hypersensitivity to caffeine diuretics and, if 
much tea or coffee is drunk, they have polyuria and frequency. Diabetes 
mellitus is easily distinguished by hyperglycsBmia and glycosuria. In chronic 
nephritis the urine may be voluminous and of constantly low specific gravity, 
but it contains some albumin and renal casts. A Wassermann reaction to 
exclude tertiary syphilis is always advisable. A radiogram of the skull, and 
examination of the optic disks and visual fields should exclude pituitary 
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and parspituitaxy tumours. The Hand-Sohiiller-Chiistian disease is con- 
genital and familial and characterised by exophthalmos, large liver and 
spleen, yellow-tinted skin, and irregular patches of xanthomatous infiltration 
of the skull (radiogram). 

Prognosis. — The disease is protracted, and if treatment is inadequate 
the patient becomes emaciated and dies from intercurrent infection. 

Treatment. — It is illogical to attempt to restrict the intake of fluid 
severely, for experimental evidence shows that the primary disorder is the 
polyuria, and the polydipsia is a secondary attempt to compensate for the loss 
of fluid. Pitressin should be injected, 10 to 20 units subcutaneously three 
or more times in 24 hours. Some patients react allergically at the site of 
injection. Other commercial brands may then be tried, but if local reactions 
persist, the treatment will not be effective even if continued, as the hormone 
tends to be destroyed at the site of injection. Nasal insufflation of the dried 
powder is effective, and is carried out from a curved glass tube with two open 
ends or with a rubber pressure bulb attached. The patient learns to know 
the optimum amount of powder and frequency of application. Nasal jelly 
and application of the fluid on cotton wool in the nostrils arc other methods. 
As with insulin, the dose of pitressin must be increased during periods of 
infection, e.^. influenza. 


DIABETES TENUIFLUUS 

Definition. — A condition of supernormal secretion of the posterior 
pituitary antidiuretic hormone, manifested by diminution in the volume of 
urine excreted and an absence of thirst. Tenuifluus means ‘ ‘ flowing slenderly,’ ' 
and the condition is the opposite of diabetes insipidus (tasteless urine)N. 
The latter condition might be better termed diabetes multifluus (copious 
urine — flowing greatly). 

iEtiology and Clinical Features.^ — The malady is due to excessive 
secretion of the anti-diuretic hormone of the pars nervosa of the pituitary. 
It is probable that the condition occurs rarely as an uncomplicated entity, 
as does diabetes insipidus, although in the comparatively few occasions that 
it has been observed, it has appeared to be part of a pituitary syndrome. 
It may be found with pituitary or parapituitary tumours, with Frohlich’s 
syndrome, and with other varieties of pituitary adiposity. Acromegaly may 
be associated either with diabetes insipidus, or with diabetes tenuifluus, and 
one may give place to the other according to the phase of the disease. In 
one such case of the latter, Ellinger, Hare and Simpson observed, for the 
first time, that there was an excess of anti -diuretic hormone in the cerebro- 
spinal fluid. The daily intake of fluid was small, and the output of urine 
even smaller, the difference apparently being explained by an obviously 
excessive perspiration, in contrast with the dry skin of diabetes insipidus. 
It is interesting to note that radiation of the pituitary gland resulted in a 
normal and balanced fluid intake and output, and a disappearance of excessive 
perspiration and of the excess of antidiuretic hormone from the cerebrospinal 
fluid. 

The mechanism of perspiration may not always compensate for a dis- 
crepancy between intake and output of fluid, and fluid may be retained, 
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with 4 resulting mcreage iA weight, at any rate for a tim?. Thia may explain 
the premenstrual gain of weight, which may occur with normal women, but 
which is much greater in women with pituitary obesity. The subsequent 
post-menstrual loss of weight is associated with a diuresis. A disorder of 
water balance is also one factor in certain types of pituitary obesity, as is 
suggested by the response to mercurial diuretics, or sometimes to the mere 
adoption of the prone j^sitiou. 

Complications. — E. I. Jones recently described a syndroinc, in a man of 
26, which he attributes to hyperactivity of the posterior lobe of the pituitary 
gland. The main features were hypertension, hyperchromic auaeniicj, 
achlorhydria, and impaired carbohydrate tolerance. Melanophorc-expanding 
vasopressor, and antidiuretic substances were present in the urine (Noble 
and others). 

Diagnosis.--' An abnormally small daily excretion of urine in the absence 
of cardiac or renal disease suggests diabetes tenuifluus, especjially if acc.om- 
panied by excessive perspiration for which no ordinary cause is obvious. 

Treatment. — Kadiatioii of the pituitary gland appears beneficial. 


ANTIIIORMONKS 

(Jollip’s observation that parathormone gradually lost its effect on repeated 
injection first drew attention to the possibility of anti-hormones or anti- 
hormonic substances being produced in the human body by the injection of 
hormones. Since then anti-hormones have been discovered for most of the 
pituitary “ trophic ” hounones, their action being especially well studied in the 
case of the thyrotrophic, gonadotrophic and diabetogenic hormones. Thus, if 
thyrotrophic hormone (thyrotrophin) is injected into guinea pigs, the thyroid 
gland undergoes hyperplasia, thyroxine is secreted in excess, and the basal 
metabolic rate increases by, say, 50 per cent., attaining a maximum in 
7 to 10 days. After this, even when injections arc continued, the basal 
metabolic rate falls to normal or even subnonnal, and the thyroid again fills 
with colloid, as in the resting phase. This development of refractoriness to the 
thyrotrophic stimulus is due to the production of anti-thyrotrophic hormone 
which neutralises the activity of the thyrotrophic hormone. This can be 
proved by injecting the serum of a guinea pig in a refractory phase into a 
normal guinea pig, and thus rendering the second animal immediately re- 
fractory to thyrotrophic hormone. All this is equally true of man and is an 
obvious stumbling block to therapy, even though experimentally the resist- 
ance can be overcome by progressively increasing the dosage of “ trophic ” 
hormone. 

The term anti-hormone does not necessarily indicate that the substance 
is a hormone and not merely a chemical anti-body or precipitin. Collip regards 
a hormone — anti-hormone linkage as a normal condition, but there is no 
evidence that these “ anti substances are produced in the endocrine glands. 
It has been shown in man, as in the experimental animal, that gonadotrophic 
hormone of the same species (pregnancy urine) does "not produce anti-hormone, 
whereas gonadotrophic hormone from another species \e.g. sheep’s pituitary) 
does. T]& suggests that the mechanism is a precipitin one, but this is not 
always so and anti-bodies can be formed from protem-free extracts. 
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The practical point is to remember that if the hormone is derived from a 
species other than man, therapy may be ineffective after some weeks, and 
this especially refers to parathormone, growth hormone, thyrotrophic hormone, 
and some gonadotrophic hormones. Antihormones tend to disappear after 
several weeks, when therapy may be resumed intermittently. 

S. L, Simpson. 


DISEASES OF THE THYROID GLAND 


In the absence of convincing evidence as to the existence of dysthyroid- 
isrn, a division of thyroid disorders into hypersecretion and hyposecretion is 
at present acceptable. In the case of both, the age incidence may influence 
the clinical features. The essential hormone of the thyroid gland is usually 
considered to be thyroxine, the p-hydroxyphenyl ether of tyrosine. The 
colloid of the gland is thyroglobtilin, a protein to which iodine is attached. 
On hydrolysis this yields tlie ft-amino acids thyroxine and diiodotyrosine. 
Harington believes that the true active secretion contains thyroxine and 
diiodotyrosine linked to form a peptide. The activity of thyroglobulin is 
proportional to its total iodine content and not to the thyroxine contained 
therein. The relative insolubility of thyroxine, and the latent period after 
its intravenous injection, also make it difficult to accept thyroxine as the 
essential hormone ; but even so, for the sake of convemence, this term will 
be used in the text. 

Unfortunately a clinical classification of thyroid diseases has not a clearly 
defined morbid anatomical basis. This is not unrelated to the fact that 
hyperplasia of the gland, in the absence of sufficient iodine, may be present 
with the clinical manifestations of hyposecretion rather than h3rpersecretion. 
According to Marine, the thyroid gland is a very labile tissue, with a single 
definite morphological cycle influenced by the balance between the need for 
iodine and its availability. An absolute or relative deficiency of iodine leads 
to hypertrophy and hyperplasia of the thyroid epithelium and loss of colloid. 
A subsequent adequate supply of iodine produces involution to a resting 
e])ithelium and much colloid. This cycle can repeat itself, but a prolonged 
iodine deficiency may lead to irreversible atrophy of the gland. Experi- 
mental evidence indicates that iodine can prevent any thyrotrophic or goitro- 
genic agency from being effective. 

A simple clinical classification is as follows : 


Hyperthyroidism s 


-Graves's Disease. 
-Secondary Thyrotoxicosis. 


Hypothyroidism 


Myxoederna. 


Cretinism. 
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GRAVES'S DISEASE 

Synonyms. — Hyperthyroidism ; Exophthalmic Goitre ; Parry’s Disease ; 
Basedow’s Disease. 

Definition. — Hyperactivity and h 3 rper 8 ecretion of the thyroid gland, 
usually manifested by tachycardia, tremor, loss of weight, nervousness, 
exophthalmos, enlargement of the th 3 rroid, and raised basal metabolic rate. 

i£tiology. — The disease is more common in females than males, in the 
ratio of 6 to 1. This is probably associated with the greater lability of the 
endocrine system in the former, as indicated by the not infrequent physio- 
logical transient enlargement of the thyroid at puberty, at menstruation, 
and the menopause. The malady is commonest in the second and third 
decades, but it may occur in childhood or old age. Puberty or the menopause 
may be periods of initiation. 

Mental stress, anxiety, shock and sexual neurosis are often precursors of 
the disease, but a constitutional vulnerability of the thyroid to such stimuli 
is probable. The latter is also indicated by a familial predisposition. In- 
fection aggravates pre-existing hyperthyroidism, and sometimes appears to 
initiate the disease. 

Pathology. — The cuboidal epithelial cells undergo hypertrophy and 
become columnar. They also divide and multiply (hyperplasia), and may 
project in folds into the follicles, giving a lace-like pattern. The follicles 
are almost emptied of colloid unless iodine has been given. Adenomata may 
be present. There is a generalised lymphatic hyperplasia and lymphoid 
infiltration of the thyroid itself. The thymus is usually enlarged. The liver 
may show areas of necrosis or atrophy, and is often depleted of glycogen. 
Experimentally, pituitary thyrotrophin will produce similar pathological 
changes and a raised B.M.R. in guinea-pigs and man. Nevertheless, it has 
not been possible to demonstrate such a hormone in the blood of patients 
with hyperthyroidism. 

Symptoms. — The excessive secretion of thyroxine has wide systemic 
effects, and also disturbs the nervous stability of the patient. Many of the 
symptoms appear to result from overactivity of the sympathetic nervous 
system. 

Cardio-vasoular system . — Tachycardia in some degree is invariable, and is 
usually associated with palpitation. Extra-systoles may be present, and if 
the disease is of long standing or in people over 40, auricular fibrillation is 
not infrequent. Capillary pulsation may be seen, and vaso-motor instability 
is evidenced by a tendency to blush or the appearance of a characteristic 
patch of redness over the neck and upper sternum. The carotid and brachial 
vessels pulsate visibly and forcibly. The systolic pressure is slightly raised 
and the diastolic Js normal or diminished, resulting in an increased pulse 

E ressure. It has been suggested that hyperthyroidism may be a cause of 
ypertension, but the evidence is not convincing, and thyroidectomy has not 
been shown to produce any effect on the hypertension itself, although associ- 
ated tachycardia or angina may be favourably influenced. 

Nervous system , — There is a characteristic tremor of the hands, noticeable 
on being ask^ to hold out the hands, or in writing, or in lifting a cup. An 
anxiety neurosis is a frequent and almost invariable accompaniment of hyper- 
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thyroidism. The patient is also restless and unstable^ and finds it diffionlt 
to remain in one position for any length of time. Conversation too is desultory 
and, although there is often a hjrperacuity of perception and conception, 
this is ofiset by an inability for sustained effort or concentration. Increased 
sensitivity and sensibility trouble the patient and her associates or family, 
and emotional distress is common. Occasionally psychotic manifestations 
develop, especially paranoia and acute mania, with suicidal tendencies, but 
rarely does this happen in the absence of a constitutional predisposition* 
Sweating is often excessive, manifested by the hot, moist handshake, and it 
may be soaking undergarments or bedclothes. Considerable muscular wasting 
and weakness may be features, simulating acute bulbar palsy, or progressive 
muscular atrophy, or very rarely familial periodic paralysis, but they are 
thyrotoxic myopathies and not neurogenic in origin. 

Oastro-intestinal . — The paradox of an insatiable and voracious appetite 
with progressive loss of weight is a source of wonder and concern to patient 
and relatives. The explanation is a raised metabolic rate. Excessive thirst 
is an effort to compensate for loss of fluid by profuse perspiration. Attacks 
of dyspepsia occur, sometimes with vomiting, and this may be due to hepatic 
disturbance, but achlorhydria and hypochlorhydria are not infrequent. 
Achlorhydria, or vegetative nervous irritability, may explain attacks of 
diarrhoea, which if severe or inadequately controlled may result in dehydration. 

Ocular signs , — Exophthalmos is said to be present in 70 per cent, of cases, 
but if minor degrees are included the incidence is much higher. The condition 
is usually obvious, but early stages may be indicated by a glint in the eye, 
or a restless coquettish look. Although characteristically bilateral, one eye 
may be affected before the other, or in lesser degree, presumably because of 
anatomical differences. The exophthalmos is not usually associated with 
dilatation of the pupil. It is interesting to note that pituitary thyrotropin 
will cause exophthalmos, experimentally, even after paralysis of the cervical 
sympathetic, or after thyroidectomy. The latter fact explains why exoph- 
thalmos sometimes persists after an adequate thyroidect€*my. The classical 
signs of exophthalmos associated with historical names have no practical 
significance, and are only included for examination purposes. Thus : 
Dalrymple’s sign is the wide palpebral fissure ; von Graefe’s sign is lagging 
of the upper eyelid on looking down ; Stellwag’s sign is absence of blinking ; 
and Jeffrey’s sign is absence of wrinklii^ of the forehead on looking up. 

Brain has described a condition of exophthalmic ophthalmoplegia in 
people usually over 40, in which there is mechanical paralysis of ocular 
movement in one plane. One eye is nearly always more affected than the 
other, and diplopia is frequent. Although this severe condition may be 
associated with mild thyrotoxicosis, or appear after thyroidectomy, he regards 
it as a separate entity. Nevertheless, in both conditions, there appears to be 
a thyrotrophic stimulus, contractions of the orbital smooth muscle, venous 
compression, oedema, and ultimately swelling and (Regeneration of ocular 
muscles. 

Thyroid gland , — This is almost inyariably enlarged, although the d,egree 
is by no means proportional to that of the thyrotoxicosis. The enlargement 
usually affects both lobes, and not infrequently the isthmus. The swellings 
are smooth and roughly symmetrical, but one lobe may be larger than another. 
Small degrees of enlargement may be missed unless the {>ro|>er technique 
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6t pMpatioil is observe'd. The thumb should ooMpiless the site of otie lobe 
of tfee tbyroM a^inst tlie trachea, and the Opposite lobe then becotnei^ 
pal^^ble to the thumb or fingers of the other harid. A systolic bruit over 
the thyroid may be heard on auscultation. 

MetxibdUsm , — The thyroid gland controls metabolism, and the ihcrea-sed 
bavsal metabolic rate in thyrotoxico^^is is a fundarnental feature. Modern 
ihechanical apparatus which records oxygen absorption permits the estimation 
in 10 minutes, and is a valuable arithmetical method of measuring the severity 
of the disease and its subsequent progress. There is a negative nitrogen 
balance, and excessive creatmuria inmeates a pathological breakdo^Vn of 
muscle tissue. The fat depots of the body tend to disappear, and the seritm 
(dmlesterol is low, Kg. 80 compared with normal 180. 

The liver is depleted of glycogen, and transient or persistent gly(*osuria 
may appear. This rarely indicates true diabetes mellitus, which is not more 
common among thyrotoxic patients than among the rest of the population. 
Neverl heless, thyroxine is antagonistic to insulin. In thyrotoxic glycosuria, 
the resting blood sugar level is normal, but following grams of glucose 
there is a high and prolonged blood sugar curve. In the absence of gastro- 
intestinal symptoms, or partial starvation, ketosis does not occut. There 
may be a negative calcium balance and, although the scrum calcium is not 
raised, as in hyi)erparatliyroidism, the renal excretion of calcium is not 
infrequently excessive. There rcsulls a decal ciheati on of the bones, which 
rarely may reach a severe degree. The negative calcium balance is not 
apparently proportional to the basal metabolic rate, and is not always cured 
by thyroidectomy, even when the latter is otherwise successful. There is a 
negative iodine balance, with a raised blood iodine and increased urinary 
excretion of iodine. Unless iodine is given, the thyroid gland in thyrotoxi- 
cosis contains appreciably less iodine than the normal gland, because thyroxine 
is rapidly secreted and not stored. 


Olher features . — Relative impotence may be present in the male, and 
amenorrhoea or scanty menstruation is common in females. Pigmentation 
is not uncommon in the orbital region, but may be more diffuse. Premature 
whitening of the hair sometimes occurs. No characteristic blood changes 
arC met with, but a lymphocytosis may be present. Crises are an alarming 
feature of thyrotoxicosis, sometimes precipitated by infection, or diarrha3a, 
but often apparently without cause. There is an acute exaccr})ation of the 
condition, with manifestations predominantly cardiac, cerebral, or gastro- 
intestinal, and the patient may die. Occasionally abdominal pain may be 
severe enough to simulate an acute abdomen, and on laparotomy acute 
Congestion of the pancreas has been observed. 

Diagnosis. — When the classical features of tachycardia, exophthalmos, 
enlarged thyroid, tremor of the hands, and loss of weight are present the 
diagnosis usually offers no difficulty, and a raised basal metabolic rate is 
coMririatory evidence. 


“ Masked ” forms of hyperthyroidism, or “ formes frustes,” in which the 
presenting feature appears to indicate some other disease, may offer difficulty, 
but awareness of the possibility of hyperthyroidism usually prevents a mis- 
taken diagnosis. Thus, cardiologists are always on the look out for a possible 
thyroid basis in cases of auricular fibrillation, and it would seem that the 
letter may occur in paroxysmal form before the clinical picture of hyper- 
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tliyroidism is -well developed, wjujie qccwonally fibrillation maj .supervqne 
e(ome years after the, disease is apparently arrested. 

I ^ve b^en impressed by the number of patients ,with wasting as tl^ 
presenting feature, the thyroid basis being undiagnosed for some tim^. Jn 
some of these cases, diabetes mellitus may bo suspected, especially if jgly- 
cosuria and hyperglycsemia are present ; but, when the carbohydrate dietuip-^ 
ance is due to thyrotoxicosis, the fasting blood sugar is not raised, and |t|ie‘ 
glycosuria is often intermittent and independent of diet. The jqaiiscnlar 
wasting and weakness of hyperthyroidism may simulate the myopathies, or 
myasthenia gravis. The latter is an extremely rare complication of thyro- 
toxicosis, and is differentiated by the selectivity for groups of muscles and 
the response to prostigmine. Some patients are treated for an associated 
neurasthenia before the th 3 n:otoxicosis is recognised. An overactive sym- 
pathetic nervous system at the climacteric may produce ms.ny features simu- 
lating thyrotoxicosis, but only a small proportion of such patients have a 
true thyrotoxicosis. Neuro'circulatory asthenia may simulate hyperthyroidisn^, 
and the thyroid gland is often somewhat enlarged, but in the former the 
tachycardia is more dependent upon emotion and change of position, and the 
jmlse rate at rest or when sleeping is usually not raised. 

Course and Prognosis. — The natural course of the disease, in the absence 
of treatment, is progressively downhill, but waves of remission and exacerba- 
tion occur. Nevertheless, some patients spontaneously recover, or even 
becotiie niyxa'dematous. The cliief dangers are cardiac failure, intercurroat 
infection, and mental disorder. 

Treatment.— It should be noted that the treatment of Graves’s disease 
is always medical, even although more often than not an essential part of 
treatment is surgical removal, or radiological destruction, of the greater part 
of the hyperactive thyroid gland. Some patients respond to medical treat- 
ment alone, and in early or mild cases this should always be givep a 
trial. Rest and quiet, together with sedatives, are obvious indications. 
Quinine hydrobromide is sometimes used, in dosage of 10 gr. t.d.s., the 
thyrotoxic patient having an increased tolerance for this drug. It is usual 
to advise sonic form of psychotherapy, such as reassurance and suggestion, 
and, if the anxiety-neurotic symptoms are predominant, more specialised 
skill ill this field may produce excellent results. 

The diet should be a full one, and there arc no grounds for curbing the 
patient’s appetite except in so far as fatty foods may not be well tolerated, 
while rapid gulping of food results in discomfort. Catabolism of carbo- 
hydrate, protein and fat is excessive, and the body has need of their replace- 
ment. Insulin (e.g. 10 units t.d.s. after meals) may help to increase weight, 
and sometimes has a beneficial effect on the symptoms. Similar anabolic 
effects result from testosterone propionate, 50 mg. intramuscularly three times 
a week, but there is a danger of virilisation in the female if this therapy .is 
prolonged. Cortical extract (cortin) or desoxycorticosterone acetate is a&o of 
some value. Fluids should be drunk freely to satisfy thirst, and in the presence 
of diarrhoea and vomiting it may be necessary to give saline and 5 per cent, 
dextrose by continuous drip intravenously, if rectal or subcutaneous methods 
prove inadequate. 

It is usually held that iodine should be restricted to pre-operative, use, since 
the patient becomes refractory or even worse after 2 weeks. In my experience, 
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Itowevei, small doses of iodiae, such as 3 minims of Lugol’s iodine once daily, 
may be oontinued foi months or years with benefit. It is not curative, but 
it appears to enable the disease to run its course at a lower level of th 3 a:o- 
toxicosis and has a favourable influence on all the symptoms. The gland 
itself, however, may become larger and more tense as the vesicles become 
distended with colloid. Lugol’s iodine is usually taken in an ounce or two of 
milk after a meal. It may be replaced by diiodotyrosine, 10 mg. or more 
daily, but this drug has no obvious advantage. Simple tachycardia is un- 
influenced by digitalis, which should only be employed when the condition 
is complicated by auricular fibrillation or cardiac failure (see Heart section). 

Sepsis frequently produces an exacerbation of thyrotoxicosis, and removal 
of septic foci an amelioration. Nevertheless, tonsillectomy or even dental 
extraction may be followed by a severe crisis endangering the life of the 
patient, and when the thyrotoxicosis is of any severity it is more prudent 
to resort to radiation or thyroidectomy before removing the septic foci. 
Pregnancy tends to aggravate thyrotoxicosis, although temporary benefit is 
sometimes observed ; and the incidence of miscarriage, premature and still- 
births, is high. Thyroid radiation or thyroidectomy within the first few 
months is the best treatment. 

Surgical Treatment . — When medical treatment has failed to control the 
disease, or in those cases in which the malady is advanced when first seen, 
and still more so when auricular fibrillation has supervened, there should be 
no undue delay before resorting to surgery. The worse the cardiac condition, 
the more urgent the need. It should be remembered that total thyroidectomy 
is sometimes advocated for cardiac insufficiency even in the absence of 
thyrotoxicosis ; and that auricular fibrillation or cardiac failure associated 
with thyrotoxicosis tends to be refractory to digitalis or quinidine unless 
thyroidectomy is performed. The use of pre-operative iodine and the im- 
provement in ansasthesia and surgical technique have reduced the mortality 
to 1 per cent. 

Lugol’s iodine is given in doses of 10 minims t.d.s. for 10 days before 
operation, Bromethol (avertin), 0*1 gram per kilo weight, preceded by 
morphia, J gr., in nervous patients, is administered per rectum. The patient 
is usually drowsy or asleep after ^ minutes and can then be taken to the 
operating theatre. Gas and oxygen, but no ether, supplement the anaesthesia, 
and many surgeons also use local infiltration with 0*5 per cent procaine 
hydrochloride (novocaine). After operation, restlessness is controlled by 
sedatives by the mouth or per rectum. Morphine should be used sparingly, as 
cyanosis is best avoided. In the presence of cyanosis, or even merely with 
exacerbation of general symptoms, an oxygen tent or room is of great value. 
The Lugol’s iodine is continued as before operation, and after a week the 
dose is gradually reduced to 5 minims daily, which is continued for 3 months. 
This is thought to prevent recurrence of thyrotoxicosis, but large doses of 
iodine may encourage the onset of myxeedema if the thyroidectomy has been 
extensive. The pulse rate and temperature are usually raised for some days 
after operation, after which there is a gradual leturn to normal. A crisis 
may, however, follow operation, with a rising pulse rate, gastro-intestinal 
symptoms, restlessness, and perhaps coma. LugoFs iodine must then be 
administered in large doses, e,g, 100 minims in 12 hours. If not retained by 
mouth, or by duodenal tube, or per rectum, it is given intravenously, in a 
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litre of saline and glucose, and it may even be better to use this route without 
delay. Auricular fibrillation may appear for the first time after operation, 
but frequently disappears spontaneously after a few days. If not, quinidine 
sulphate is employed, 3 grains on the first day, increasing up to 3 grains five 
times a day. If no effect after 40 grains, digitalis is given. If fibrillation is 
terminated by quinidine, the rhythm will frequently remain regular on dis^ 
carding the quinidine (see also Cardiac Section). It is advisable for the' 
patient to endeavour to lead a quiet, unworried life for some months after 
operation. Some 60 per cent, of patients are cured, and the remainder 
improved in varying degree. 

Radiation . — ^Until the last 5 years the results in this field were variable, 
and complicated by skin burns. With the employment of deep X-ray, how- 
ever, they are much better, and it may be that those of some technicians 
equal surgical results. Unless the case is of great severity or complicated by 
auricular fibrillation, in my opinion deep radiation is justifiable therapy, 
and is unlikely to interfere with subsequent surgery should such prove 
necessary. 

Treatment by radium surface application or the insertion of radon seeds 
is not generally considered to be as efficacious, although advocated by some. 


SECONDARY THYROTOXICOSIS 

Synonyms. — Toxic Adenoma ; Nodular Goitre with Hyperthyroidism. 

Definition. — Hypersecretion of the thyroid gland superimposed upon a 
previously symptomless goitre, or associated from the first with a clinically 
nodular goitre. 

According to many observers there is no essential difference between 
Graves’s disease and secondary thyrotoxicosis, either on clinical or morbid 
anatomical grounds. It is true that every grade of transition from one to tha 
other is clinically met with, and that the pathologist is unable to say with 
certainty from a study of sections of thyroid glands to which clinical group it 
belongs. Small multiple adenomas occur in Graves’s disease, and areas of 
hyperplasia said to be characteristic of Graves’s disease may be present in 
nodular goitre. Nor is there any conclusive evidence in favour of Plummer’s 
hypothesis that in Graves’s disease there is a qualitative abnormal as well 
as excessive secretion by the thyroid gland, and that in toxic adenoma there 
is simply a quantitative hyperthyroidism. 

Nevertheless, clinically the following points of differentiation from Graves’s 
disease are worthy of note. Exophthalmos is absent, or only present in minor 
degree ; nervous excitability is less intense, associated anxiety neurosis 
uncommon, and psychosis extremely rare ; the brunt of the disease appears 
to fall on the cardio-vascular system and auricular fibrillation is more frequent, 
the latter fact being associated with the greater age incidence, since the 
majority of cases are over 40. The response to iodine may be inadequate in 
some 30 per cent, of cases, but the operative mortality is less than 1 per cent., 
and recurrence of thyrotoxicosis is rare. 

The greater part of what has been written in the section on Graves’s 
disease is applicable to toxic adenoma, but the need for surgery is much 
greater and little time should be lost on other methods of therapy. The 
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response to radiation is also less satisfactory than in Graves’s disease. It is 
rarely possible to deal effectively with the auricular fibrillation, or cardiac 
insufficiency, of toxic adenoma prior to thyroidectomy, and the sooner the 
operation is performed the better. 

With toxic adenoma, even more than with Graves’s disease, there are 
masked forms in which the presenting features are cardio-vascular and the 
other constitutional symptoms slight. This is especially true in the case 
of elderly people, and some cardiologists urge the diagnosis of thyrotoxic 
auricular fibrillation in the presence of goitre even when the basal metabolic 
rate is normal. 

MYX(EDEMA 

Synonym.- Hypothyroidism. 

Definition,-- A juimury cotidition of hypotliyroidisni, asaociatt-d with 
low basal metabolism, and manifested by sensitivity to cold, iiamtal hebetude, 
loss of hair, and mucoid iufiltratioji of tlie skin and subcutaneous tissue. It 
does not include h 3 rpothyroidism secondary to pituitary hypofuiiction, as in 
Simmonds’s cachexia. 

Etiology. — Myxoedema usually occurs sporadically and without obvious 
cause, although there is occasionally a history of preceding infection. It is 
more frequent in women than men, in the ratio of 8 to 1 , and is most coininori 
in middle age. Perhaps the condition in women is comparable to the cessa- 
tion of ovarian function, which also is met with in the fourth decade. The 
disease, however, may have its onset iji old age, or oven in childhood — ^when 
it is known as juvenile myxoedema. There would also appear to be a con- 
stitutional predisposition, as several cases in the same family may be met 
with. Myxoedema may follow partial thyroidectomy for thyrotoxicosis, or 
complete thyroidectomy for non-thyroid cardiac disease, the term cachexia 
strumipriva sometimes being giv^en to post-operative myxoedema. Apart 
from operation or excessive raciiatioii, myxoedema may spontaneously follow 
chronic thyrotoxicosis. Another group of rayxeedematous cases occur 
endemically and usually with goitre, the setiology being a relative or absolute 
iodine deficiency. 

Pathology. — The thyroid is atrophic, and the secreting epithelium is 
largely replaced by fibrous tissue. The skin and subcutaneous tissue are 
infiltrated with a mucoid-like material, which was wrongly thought to be 
mucin, and hence the name myxoedema. There is an abnormal accumulation 
of eictra-cellular and extra-vascular protein, the osmotic pressure of which 
leads to a transfer of saline from plasma to interstitial tissues. The mucoid 
infiltration may be widespread and implicate the nasal, pharyngeal, buccal 
and auditory mucous membrane, salivary glands, the larynx, and the oeso- 
phagus. The kidneys are sometimes extensively involved, and there may be 
deposits in the vulvo-vaginal region. The heart and coronary vessels not 
infrequently show atheromatous changes, with some cardiac dilatation, but 
contrary to general belief, actual mucoid infiltration, is a rarity. 

Symptoms.-— The onset is usually insidious, and at least half the patients 
have^ had the disease for some years before it is recognised. The general 
condition is comparable to hibernation, all the physical, metabolic and 
mental prooesses being sluggish and reduced much below the normal. 
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Integument , — The facies is pale and puffy, with baggy eyelids and a 
characteristic malaf flush. There is thinmng of the outer half of the eye- 
brows, and the hair of the head is dry and lustreless and falls out, sometimes 
with resulting patchy alopecia. The skin is dry and rough, and gives a 
swollen oedematous appearance, especially in certain regions, e,g, face, neck, 
supraclavicular areas, hands, legs and feet; but there is no pitting on 
pressure. In contrast to hyperthyroidism, obvious sweating is minimal 
or absent. 

Oardio-vascular , — The pulse rate is characteristically slow, e.g. 60, but 
there may be tachycardia with cardiac insuflSciency. The blood pressure 
may be raised but not necessarily so. Angina sometimes occurs. Radio- 
graphy usually shows enlargement of the heart, and the electrocardiogram a 
fattened or inverted T wave, etc. (see Cardiac Section). 

Menthol changes . — Apart from the psychoses, especially melancholia, 
which may complicate advanced or chronic cases, there are characteristic 
abnormalities of behaviour. The intellectual processes appear dimmed, 
and memory is poor. There is a noticeable latent period before questions are 
answered, and speech is slow, thick, indistinct and rather toneless. The 
whole attitude is apathetic and lethargic, with a tendency to somnolence. 

Metabolic . — The basal metabolic rate is usually of the order of —40, the 
temperature is subnormal, and the patient hypersensitive to cold, being especi- 
ally intolerant of the winter months. There is an almost constant hyper- 
cholesterolficraia, e.g, value of 400 mg. per cent., compared with a normal 
of 180 ; the cause of this is uncertain. The fasting blood sugar is frequently 
low, and the flat carbohydrate tolerance curve shows an apparently increased 
tolerance. Spontaneous hypoglycasmia is rare, but there is ^persensitivity to 
insulin. Occasionally the opposite condition of decreased carbohyckate 
tolerance is met with, but in these circumstances it would appear likely that 
there is a coincident atrophy of the pancreas. 

Blood . — There are three types of anesmia found in myxojdema : (1) Hypo- 
chromic low colour index ausemia. This variety responds to iron. It d&ers 
from other iron deficiency aiiaamias, however, in the absence of microcytosis. 
(2) Hyperchromic megalocytic high colour index anffimia. This responds to 
liver, and is comparable to Addisonian aneemia. (3) Simple hypochromic 
macrocytic high colour index ansemia. It differs from Addisonian anaemia 
in the absence of megalocytosis and failure to respond to liver. Neither does 
it respond to iron, but thyroid has a specific effect, although a gradual one. 
The three types may be associated with achlorhydria, which is not uncommon, 
but type (3) is a specific thyroid deficiency anaemia. Either of the first two 
types may, on treatment with iron or liver respectively, change into the last 
tjrpe (simple hyperchromic). It is generally assumed that thyroid is a direct 
hasmopoietic agent essential for maturation of red cells, but the partial 
atrophy of the erythron in hypothyroidism may be an adaptation to the 
diminished need of the tissues for oxygen. 

Other features . — ^Constipation is common, in contrast to the diarrhoea of 
thyrotoxicosis. Similarly, appetite and thirst are diminished. Deposits of 
mucoid material may impair heari^, smeU, taste and swallowing. There 
may be amenorrhoea or menorrhagia, and in the male relative or absolute 
impotence is not infie(j[uent. Vague generalised pains may be a feature, 
but it is difficult to conjecture a specific relationships 
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Diagnosis. — Even though well-developed myxcedema presents a char- 
acteristic clinical picture, it is perhaps the most frequently missed endocrine 
disorder, and this is certainly true of the early or slight cases. The best 
method of avoiding this is to constantly bear in mind the existence of the 
disorder, especially when dealing with menopausal multipara. Sluggish 
mental response, with thick, dry skin and loss of hair, failure of memory, 
and sensitivity to cold are characteristic. 

Many patients will first be seen by the psychiatrist, although the disease 
must have been present for some time. Others will present themselves to 
the gynaecologist on account of menorrhagia. Again, the appearance of the 
patient may lead to the diagnosis of ansemia, confirmed by blood examina- 
tion, but the other features should not be missed. The pale, puffy face with 
baggy eyes also resembles the facies of parenchymatous nephritis, and albu- 
minuria may complicate myxcedema if the kidneys are involved in the 
mucoid infiltration ; a further resemblance between the two conditions is 
the high blood cholesterol. Myxcedema may be difficult to differentiate from 
h)rpoth 3 rroid features in Simmonds's cachexia (which see), both having a 
low B.M.R. and sensitivity to cold. In the latter condition, however, mucoid 
infiltration of the skin is rare, the skin being thin and wrinkled, and the 
patient has lost much weight. 

Localised myxcedema may paradoxically be a complication of hyper- 
th 3 a’oidi 8 m, usually in a recurrent or post-operative phase. The B.M.R. may 
have changed from above to below normal, but is sometimes still raised. Thick 
oedematous plaques appear on the front of the shina, or the whole leg may be 
thickened. The overlying skin is often wrinkled and hairy, and the skin 
may itch or burn. Nodular lesions may also involve the face, arms, back or 
scrotum. The pathogenesis of localised myxcedema is uncertain, for the 
response to thyroid is poor. 

Course and Prog^nosis. — In the absence of specific treatment the 
course is slowly but progressively downhill, and many patients end in the 
asylum. The response to treatment, however, is usually excellent though 
by no means necessarily so if a psychosis has already developed. 

Treatment. — The specific treatment in myxcedema is thyroid. The 
drug is best given in the form of thyroideum, B.P. The maintenance dose 
for the average patient is about 3 grains daily. It is, however, prudent to 
commence with smaller doses, e.g. 1 gr., especially because of the extra strain 
that may be thrown on the heart by the increase in metabolism and the 
rate of circulation. A heart that was previously adequate may be unable 
to meet the extra demand, and cardiac failure or even angina may supervene 
if the initial dosage is too large. In the long run, however, thyroid in appro- 
priate dosage has a beneficial influence on the cardio-vascular system. If 
an untreated myxeedematous patient is first seen with some cardiac in- 
sufficiency and a rapid pulse (in contrast with the usual bradycardia), there 
may be hesitation to give thyroid ; but in small and gradually increasing 
dosage the drug has a beneficial if paradoxical effect, the cardiac rate 
diminishing as the heart and coronary circulation improve. With the more 
usual bradycardia, thyroid has the effect of increasing the pulse rate, and 
should this rise above 76 the dose of thyroid should be reduced. More exact 
criteria of dosage may be obtained by estimations of the basal metabolic 
rate or the blood cholesterol. It is useful to remember that thyroid, even 
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if adminktered intravenously as a single dose of thyroxine, requires 24 to 
48 hours to begin to act, has its maximum effect at the end of a week, and 
continues to act for several weeks. There is therefore no point in giving 
thyroid more often than once daily, and a cumulative effect may be guarded 
against by missing one week in four. Thyroxine has no advantage over the 
dried gland, and its intravenous administration is not without danger as 
the initial reaction may be alarming, e.g, nausea, vomiting, angina, pyrexia,, 
aching muscles, loss of hair and peeling skin. 

Dinitrophenol raises the basal metabolic rate to normal but has no 
beneficial effect on the symptoms, and is only of scientific interest. Pituitary 
thyrotrophin has no influence on myxcedema, since the thyroid is incapable 
of responding to such a stimulus. It has, however, a beneficial and specific 
effect in hypothyroidism secondary to pituitary hypofunction, but this does 
not persist for longer than 3 weeks, owing to the development of anti- 
thyrotrophic substances. It is therefore of no clinical value. 

Hypochromic anaemia is treated with iron ; simple h 3 rperchromic anaemia 
with thyroid ; Addisonian anaemia with liver. Whatever the appropriate 
indication, thyroid will not be withheld except for scientific investigation. 
If exact haemopoietic investigation is not available, most anaemias met with 
in myxcedema will respond to iron and thjroid, true Addisonian anaemia 
being very rare. 


CRETINISM 

Definition. — This is a condition of hypothyroidism beginning in foetal 
life. In contrast, childhood myxcedema is superimposed on a normal infancy. 
The disorder may occur endemically or, more rarely, sporadically. 

.etiology. — The endemic form occurs in goitrous areas, the mother 
usually having a goitre. Iodine deficiency of the soil and water, and other 
theories are discussed in the Goitre section. No cause for the sporadic form 
is known. The sex incidence in both varieties is about equal. 

Pathology. — In the endemic form, the goitre is usually the nodular 
adenomatous variety (see Goitre). In the ease of sporadic cretinism, a goitre 
is rare, the thyroid being atrophic, with flattened irregular epithelial cells, 
small alveoli, and connective tissue over^owth. 

Symptoms. — The untreated cretin is mentally deficient, apathetic and 
somnolent, and tends to lead a vegetative existence. All the processes and 
stepping stones of childhood development are retarded, the fontanelles 
remain open for years, centres of ossification appear late, and the epiphyses 
remain ununited for long periods. Growth, however, is always deficient and 
cretinism is a variety of dwarfism. The facies is characteristic, being pale 
and pasty, and having a thick skin, wrinkled forehead, a broad nose with 
depressed bridge and big nostrils, and thick lips separated by a protruding 
enlarged fissured tongue. The hair on the head is dry and scanty, and the 
eyebrows and eyelashes frequently deficient. The body is characterised by a 
protruding, pendulous abdomen, with umbilical hernia, supraclavicular pads 
of fats, and some degree of scoliosis and lordosis. The hands are spatulate, 
with square finger tips, and the Umbs lack muscular tone. Deafness is not 
infrequent, and speech is often impaired. Genital development is always 
retarded, and ultimate sexual maturity a rarity. As in the case of myxcedema, 
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there i» » low besal metabolic rate, subnormal temperature, sensitivity to 
ooUL, a low blood sugar, sensitivity to insulin, and constipation. 

Course. — If untreated, cretins remain semi-idiots and incapable of self- 
sufficiency. Intercurrent infection in cbildbood or adolescence is a common 
termination. 

Diagnosis. — To those who have seen the characteristic appearance, the 
diagnosis of cretinism rwely offers difficulty. In contrast, a Mongol has 
mongoloid eyes, with epicentric folds, a good skin and complexion, fine but 
j)rofu8e hair, and a restless, bright manner. 

Treatn^ent. — ^Prophylactic treatment in endemic areas consists of small 
doses of iodine (see Goitre). 

Treatment of the individual patient is specific, namely thyroid. One to 
three craius daily of thyroideurn, B.P. may be required, as judged by the 
general effects and th(’> cardiac rate. If given in infan<*y or early childhood, 
an approximation to nornxal may be attained, but sometimes a harmless, 
apatnetic idiot is merely changed into a mischievous, truculent somi-idiot. 


GOITRP] 

Definition.- A goitre is a pathological enlargement of the thyroid gland, 
which may be endemic or sporadic, symptomless or associated with hyper- 
thyroidism or hypothyroidism. The contour of the gland may be smooth 
or nodular. 

Etiology. — Endemic goitre occurs in many regions throughout the 
world, including certain areas in this country, e.g. Derbyshire and Somerset. 
In Switzerland, where earlier investigations were undertaken, one factor 
found to be coxnmon to goitrous regions was a deficiency of iodine in the water 
and soil. This is not always the case in other parts of the world, and goitro- 
genic agents in an infected water supply have been implicated, although the 
deleterious effect may be obviated if the iodine content of the water is higher. 
Mtamin deficiency and a preponderance of calcium over iodine are other 
l)ossible factors. 

The aetiology of sporadic goitre is obscure. Apart from a possible relative 
iodine deficiency, a familial predisposition is sometimes apparent. 'J'he 
increased demands of the l)ody for thyroxine at puberty may be iudicaiod 
by a transient physiological thyroid enlargement, but this sometimes persists 
as a puberty goitre. Endemic goitre is usually obvious in childhood, and 
its peak incidence is at puberty. This is also true of sporadic goitre, which 
may however be met with at all ages. The sex incidence of goitre is about 
equal in childhood, but, after puberty, females are more often affected than 
males— about 8 to 1. 

Pathology. — The smooth diffuse goitres may be divided into the parenchy- 
matous and the colloid, although both histological features are not infre- 
quently present in the same gland. The parenchymatous goitres often show 
degenerative changes in the epithelial cells, and areas of fibrosis. The colloid 
goitres contoin low cuboidai epithelium lining vesiclss, filled with colloid. 
NodxdaT goitres usually contain multiple capsulated adenomas, which may 
show cystic or hssmorrhagic change. Oeoasionally there is a single adenoma^ 
which may be of colloid type or of parenchymatous type. In the latter case, 
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it k thought by some to arise from solid masses of embryoxiio eells that may 
be seen in normal glands, and for this reason is termed Foetal adenoma.’^ 

The above pathological changes occur both in endemic and sporadic 
goitres. 

Sjrtnptoma. — When goitre is associated with hyperthyroidism, the 
symptoms may be those either of Graves's disease or of secondaiy thyrotoxi- 
cosis (which see). When associated with hypothyroidism, the dinioal picture 
is that of cretinism or myxcedema. 

In all varieties of goitre, including those which are endocrinologically 
inactive, pressure symptoms may be the major manifestations, especially so in 
the case of nodular goitres, and when goitres are low down in the neck or 
behind the sternum (intra-thoracic), pressure symptoms may be the only 
indication apart from that given by radiological examination. Pressure on 
the trachea may produce difficulty in breathing, irritating oougli, alteration 
in voice, and stridor. For mechanical reasons, the dyspnoea is worse on 
lying down, and attacks of dyspnoea with cyanosis may be fatal. The voice is 
also affected by paralysis of the recurrent laryngeal nerve, this, however, being 
rarely bilateral. Pressure on veins may produce dilatation of those of the 
head and neck, with cyanosis, and in the case of intrathoracic goitre, dilated 
veins may be evident over the chest. (Esophageal pressure and resulting 
dysphagia are rare, as also are bradycardia due to vagus involvement, and 
mydriasiB and sweating from cervical symimthetic stimulation. 

Complications. — Malignant change is said to supervene in 1*6 per cent, 
of all goitres, and in 2*7 per cent, of nodular goitres. It is usually only after 
some years that malignancy develops, and clinical indications are a rapid 
increase in size luid hardness of the goitre over a period of weeks or months, 
and sometimes with fixity to the trachea. In cases in which malignant 
changes supervene, 35 per cent, are correctly diagnosed before operation, 
30 per cent, at operation, and the remainder only on histological examina- 
tion. The capsule of the adenocarcinoma is frequently intact, but histology 
shows, in places, solid masses of columnar cells invading blood vessels. Occa- 
sionally a malignant goitre is so anxall as to be unsuspected, and the first sign 
is multiple metastases, especially in bones. 

Course. — A goitre may remain symptomless and innocent throughout 
life, but at any time toxic symptoms of hyperthyroidism or hypothyroidism 
may become manifest. 

Diagnosis.-- This is usually obvious on inspection. Intra-thoraoio 
goitre may be simulated by thymus or mediastinal tumours. Sometimes 
auricular fibrillation in a middle-aged or elderly jverson may draw attention 
to a small pre-existing goitre which has been symptomless for years. Pressure 
sjrmptoms on the trachea may simulate asthma, perhaps with the complica- 
tion of bronchitis, and some of these cases are not diagnosed for years. 

Treatment. — In Switzerland the addition of iodine to all salt sold, 
1 part in 100,000, has enormously reduced the incidence of endemic goitre ; 
but in Derbyshire the results of a similar experiment have not been so con- 
vincing. In areas of endemic goitre in France, I minim of LugoFs iodine 
daily, has been employed, and in America iodised salt, 1 ; 10, (XX), both with 
varying and on the whole satisfactory results. As might have been antici- 
pated, the results are best if iodine has been administered to the mcither 
throughout the pregnancy, but even when first given in childhood, the in- 
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oHmioe of goitre is considerably reduced. It is to be pointed out that in the 
case of symptomljees endemic goitre, especially of the nodular variety, the 
of iodine^is not free from the danger of inducing thyrotoxicosis. This is 
also^po fn the case of sporadic goitre, although the writer believes that in 
jypfRemffuse goitre the risk is insignificant. At the same time, it is to be 
****^membered that some symptomless endemic goitres become hyperactive 
apart from any treatment. Marine advocates, as an alternative to iodine, 
the use of thyroideum, B.P. 1 to 2 gr. daily, for simple sporadic goitre. This 
method of treatment, while logical and safe, is rarely curative. 

Radiation therapy is beneficial in smooth goitres but less so in nodular 
ones. When in nodular goitre there are pressure symptoms or toxic mani- 
festations, early operation is advisable. 

If in goitre hypothyroid symptoms are present, thyroid is, of course, 
indicated. (See Cretinism, Myxcndema.) 

S. L. Simpson. 


DISEASES OF THE PARATHYROID GLANDS 

The parathyroids are four in number, and are usually situated symmetric- 
ally in the posterior aspect of the thyroid gland. They secrete a hormone, 
parathormone, which gives protein colour reactions, is soluble in water and 
80 per cent, alcohol, but insoluble in ether or acetone. The chief function 
of the glands is the regulation of calcium and phosphorus metabolism. 
Excess of the hormone leads to the clinical entity of osteitis fibrosa diffusa, 
and deficiency to tetany. 


HYPERPARATHYROIDISM 

Synonyms.— Generalised Osteititis Fibrosa Cystica ; Von Reckling- 
hausen's Osteitis Fibrosa ; Osteitis Fibrosa Diffusa. 

Definition, — A disease due to the excessive secretion of parathormone, 
and manifested clinically by hypercalcaemia, negative calcium balance, 
muscular atony, weakness and wasting, and decalcification of bones resulting 
in deformities and fractures. 

AEtiology. — The disease, which is rare, is due to a neoplasm or hyper- 
plasia of the parathyroid glands. The latter may be secondary to a pituitary 
stimulus, but parathyrotrophic hormone has not been demonstrated in the 
blood. The malady affects women twice as frequently as men. The average 
age incidence is about 40, but it also occurs in childhood and old age. 

Pathology. — ^A circumscribed adenoma of one parathyroid gland is the 
commonest lesion, the remaining three glands being normal or hypoplastic. 
There may, however, be general hypertrophy and hyperplasia of all glands, 
which is usually obvious to the naked eye, and may even be of extreme 
degree, e.g. one weighing 5 grams compared with a normal of 60 mg. 
The cause of the hyperplasia is usuaUy indeterminate ; but occasionally it 
appears to be secondary to chronic renal disease and associated phosphorus 
ret^tion. In the latter case there is a diffuse hyperplasia, without gross 
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enlargement, of the cells, whereas in idiopathic hyperplasia the celle are 
greatly enlarged and the cytoplasm is highly vacuolated. The essehtbl. 
skeletal changes are softening, replacement of bone marrow by fibroai 
tissue, rarefaction of the cortex, and the presence of numerous osteoclasts 
and osteoblasts, with osteoclastic giant cells and cyst formation. Deposits 
of calcium as fine granules may be present in all the viscera, especially the 
kidneys, lungs and arteries. 

Symptoms. — These are all the direct or indirect result of excessive 
calcium mobilisation and excretion. The long bones may be bent and de- 
formed, with perhaps osteoclastic tumours, and in some cases pathological 
fractures. The vertebrae are compressed, and not infrequently height is 
diminished by several inches. Osteoclastic swellings may deform the jaw. 
The shape of the skull is rarely distorted clinically. The bones and osteo- 
clastomatous swellings are often tender, especially on pressure. The teeth 
are not decalcified. The muscles show atony, fatigueability, and atrophy. 
Gastro-intestinal symptoms are nausea, vomiting, constipation, abdominal 
pains and cramps. Polyuria and polydipsia arc associated with the increased 
calcium excretion. Urinary symptoms are common. The calcium may 
be deposited diffusely, giving rise to the presence of chronic nephritis and 
renal insufficiency, or even multiple renal calculi, the latter consisting chiefly 
of calcium and phosphorus. Renal colic and pyelocystitis are complications. 

Metabolic changes . — The calcium and phosphorus are mobilised from the 
bones, and excreted in excess in the urine and to a much less extent in the 
faeces. The serum calcium is usually raised, e.g. 15 rag. per cent, (normal 
10 mg.), and the plasma phosphorus is diminished, e.g. 2 mg. per cent, 
(normal 3*5 mg.). In the presence of advanced renal disease, however, there 
may be phosphorus retention and a raised serum phosphorus. The plasma 
jffiosphatase is raised, e.g. 10 units compared with a normal of 2 units, and is 
a measure of osteoclastic activity. There is also an increased excretion of 
sodium and chloride. 

Diagnosis. — Radiography shows generalised osteoporosis, with granular 
mottling in the skull. Rarely, bone changes may not be present until a later 
stage, and diagnosis may then depend on the raised serum calcium and 
increased urinary calcium excretion. Jn the absence of bone changes the 
serum phosphatase will not be raised. Some undoubted cases of primary 
hyperparathyroidism, cured by removal of a parathyroid adenoma, have had 
normal serum calcium values, but the urinary calcium has always been 
considerably increased. If the kidneys have been severely damaged by 
calcium deposition, the plasma phosphorus may be raised instead of being 
low. 

When urinary symptoms are prominent, the underlying primary hyper- 
parathyroidism may be unsuspected in the absence of metabolic investigation. 
Rarely, hyperparathyroidism of severe degree occurs secondary to chronic 
nephritis of long standing, and, in such patients, although the total urinary 
and fsBcal calcium excretion is above normal, the serum calcium is normal or 
slightly less than normal and the phosphorus raised. Nevertheless, apart 
from the time sequence, ultimate ^agnosis may depend upon histological 
examination of the parathyroid glands (see pathology above). 

Gout and arthritis may be simulated, especially if there are tender de- 
posits of calcium in the joints, and some patients are treated for vague 



500 DTSEASES OF THE ENDOC RINE GI.ANDS 

rheumatic paiad or lumbago* In Paget’s osteitis dofonnaus, a disease of 
middle or old age, there is gre^t deformity of the skull, normal calcium and 
phosphorus metabolism, but an increased serum phosphatase. Osteomalacia, 
or adult rickets, is very rare in England and America, and is due to deficient 
intake of vitamin D or lack of sunshine. The bones are soft and deformed, 
the plasma phosi^hatase is raised, and the plasma phosphorus is low, but the 
serum calcium is never above iiormal and is often below. 

Albright has described a syndrome of multiple bone cysts and areas of 
rarefaction, segmentally distributed in relation to nerve roots, with corre- 
sponding patches of pigmentation. The disorder is found mostly in girls and 
in them is associated with sexual ]>recocity, a feature not present in the 
male. There art^ no metabolic changes. 

Prognosis. — In the absence of surgery, the course of the disease is pro- 
gressive, deterioration, and cleatih occurs within a few years. Weakness, 
wasting and deformities con » pel the patient to take t-o l>ed. liit<ercurrent 
respiratory infection may terminate life, wdiile others die from urajinia or 
pyelonephritis. 

Treatment. — Primary hyperparathyroidism can only be adequately 
controlled by removal of a parathyroid adenoma or, in the case of hyperplasia, 
of two or more parathyroid glands. Deep radiation is usually ineffective, 
and a high calcium and phosphorus diet is only mildly beneficial and not 
without danger in the presence of renal insufficiency. If at operation no 
adenoma is discovered, the exploration should be continued above and below 
the thyroid region, behind the uesophagus and into the upper mediastinum, 
for a parathyroid tumour is sometimes found in such aberrant positions. 
Tetany, sometimes of severe degree, may occur within a few days after 
operation but is sometimes delayed for some weeks. It may be avoided by 
removing five-sixths of a large adenoma instead of the whole, the problem 
here being analogous to thyroidectomy in Graves’s disease. If tetany does 
occur and can be controlled medically for a period of weeks or months, it» 
often disappears completely, probably due to subsequent hyperplasia of tbe 
remaining parathyroid glands. The detailed treatment of tetany is discussed 
under that heading, but post-operative tetany is more logically treated by 
intravenous, intramuscular or oral calcium thau by solution of parathyroid, 
U.S.P. (parathormone), as the bones are already dangerously decalcified. 
Following parathyroidectomy, the general symptoms, e.g, pains, weakness, 
anorexia, improve almost at once, but the bones may take several months 
to become normally calcified. The serum calcium immediately falls to normal 
or below normal, but the phosphatase tends to remain high for some months, 
being an indication of osteoblastic activity. The sudden change from high 
to low serum calcium may cause transitory visual and mental disturbances 
with some degree of aj)prehension. 


TIYPOPARATHYROIDISM 
Synonym. — Parathyroid Tetany. 

E^finition. — A disease characterised by an irritability of the neuro- 
muscular system due to a subnormal conceutration of serum calcium, the 
latter being the result of deficient secretion of parathormone. All forias of 
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tetany are due to subnormal ooucenWations of calcium, or of ionised calcium, 
in the serum, but this is not necessarily the result of parathyroid hypofunction^. 

Etiology. — Idiopathic hypoparathyroidism occurs sporadically, as does 
myxoedema, and may do so at any age, but it is a rarity. Most oases follow 
thyroidectomy when the surgeon has removed some or all of the parathyroid 
glands at the same time. Other cases follow removal of a parathyroid tumour 
and the remaining glands appear to be temporarily hypoplastic ; or when 
two or more hyperplastic parathyroid glands are removed in osteitis fibrosa 
diffusa. Parathyroidectomised animals show decreased urinary phosphorus 
excretion and rise in plasma phosphorus before changes in calcium meta- 
bolism are apparent. Later, however, there is a fall in serum calcium and 
a decreased excretion of calcium, with resulting tetany which may be fatal. 
Parathormone injections will prevent or correct the initial clianges in phos- 
phorus metabolism and tbe later calcium ones. Tetauy occurs iu conditions 
other than hypoparathyroidism if the concentration of calcium in the blood 
falls below normal. Thus in rickets, osteomalacia and steatorrhoea there is 
a deficient absorption and utilisation of calcium. The increased demands for 
calcium in pregnancy and lactation may render a latent tetany manifest. 
Tetany may be found in alkalosis, the total serum calcium being normal, 
but the ionised fraction below normal ; alkalosis may result from excessive 
vomiting, hysterical hyperpuoca, or alkaline medication. 

Pathology. — In idiopathic hypoparathyroidism, the parathyroid glands 
may be atrophic ; in post- operative parathyroid tetany, too much parathyroid 
tissue has been removed. 

Symptoms. — ^Following thyroidectomy and parathyroidectomy, symptoms 
may appear within the first 48 hours or may be delayed weeks or months. 
There is often a general irritability, nervousness and apprehension in addition 
to weakness. Parsesthesias, and muscular cramps and stiffness are common 
in the hands, especially on the ulnar aspect, but may also occur iu the feet. 
These symptoms may be followed by, or from the first be associated with, 
muscular contractions of the hands and feet, giving the classical picture of 
carpo-pedal spasm. The so-called obstetric hand is produced by flexion at 
the metacarpo-phalangeal joints, extension at the interphalangeal joints, 
and adduction of the thumb. Spasm of the laryngeal muscles may produce 
hoarseness and stridor, and, if the bronchial muscles are also involved, re- 
spiratory distress and cyanosis result, sometimes with fatal convulsions or 
coma. Tetanic muscular spasms are not infrequently painful and may cause 
the patient to cry out in distress. 

In chronic cases, ectodermal defects become apparent, brittleness 
and ridging of the nails, loss of hair, transverse ridging of the decalcified teeth. 
Blurring of vision, perhaps leading to blindness, is due to opacity of the lens 
(cataract), and minor degrees of the latter may be detected by slit lamp 
technique even in the absence of ocular symptoms. Muscular spasm may 
involve ocular muscles. 

Diagnosis. — Although in most cases dia^osis is obvious, mild degrees 
of hypoparathyroidism with general irritabihty, weakness and jparassthesias 
and only slight ectodermal deficiencies, may be unsuspected, l^e following 
classical signs ma^ be of dia^ostic value. Chvostek’s is the production of 
contraction of facial muscles by tapping the facial nerve below the sygoma ; 
Trousseau’s is the production of carpal spasm by a sphygmomanometer band 
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oil the arm at a pressure just above systolic ; Erb’s is an exaggerated muscular 
contraction in response to minimal electrical stimuli. The failure to elicit 
one or more of these si^ns does not exclude the diagnosis. Biochemical 
evidence is often conclusive. In hypoparathyroidism the serum calcium is 
always below the normal value of 10 mg. per 100 c.c. {e.g, 6 mg.) and the 
plasma phosphorus is above the normal 3-5 mg. (e.g. 7 mg.) ; there is de- 
creased urinary excretion of phosphorus and calcium. In a doubtful case, 
an experimental high phosphorus diet will depress the serum calcium and 
produce neuro-muscular symptoms, but this does not occur with normal 
parathjnroids. It is interesting to note, however, that in cattle there is a 
form of tetany, which is the result of excessive phosphorus in the diet. 

Treatment. — The logical treatment of hypoparathyroidism is solution of 
parathyroid, U.S.P. (parathormone), which acts by primarily increasing the 
excretion of urinary phosphorus and secondarily mobilising calcium from the 
bones and raising serum calcium. This form of treatment, however, has 
several disadvantages. Thus, it is useless in acute tetany because sub- 
cutaneous or intramuscular injections may take 8 or more hours to be effec- 
tive and are variable in time and degree of effect. While intravenous injec- 
tion is quicker it takes a few hours to act and, moreover, by this route there 
is a danger of a protein shock like reaction in some patients. Four hourly 
injections of 1 c.c solution of parathyroid (20 units) intramuscularly or sub- 
cutaneously may, however, be effective after the initial latent period ; and, 
rarely, overdosage results in nausea, vomiting, diarrhoea, failing circulation, 
dehydration, increased viscosity of blood, coma and death. With controlled 
serum calcium estimations, however, overdosage is a rarity and it is more 
probable that 40 units daily may not be adequate to control the disorder. 
Even when solution of parathyroid is effective at first, a refractory state 
sets in after some weeks. The latter is probably not due to the production 
of anti-hormonic substances in the blood, as in the case of other hormones, 
but to local tissue immunity since an intravenous injection of solution of 
parathyroid may be still effective. Nevertheless, this refractory state renders 
prolonged therapy with solution of parathyroid an impracticable scheme. 

The immediate treatment of acute tetany is the intravenous or intra- 
muscular injection of calcium gluconate, 20 c.c. of a 10 per cent, solution, 
the effect being rapid and dramatic, but only lasting some hours. The in- 
jections must be administered slowly, but a little leakage from a vein has not 
the local deleterious effects of calcium chloride. It is obviously necessary 
to follow this emergency injection by large doses of calcium gluconate or 
lactate by mouth, e,g. 12 gms. daily in divided dosage. Calcium chloride is 
less pleasant to take, and in practice the theoretical value of the resulting 
acidosis is not appreciable. This is perhaps less true of the addition of 3 gms. 
of ammonium chloride, daily, in 1 gm. capsules. In many cases calcium 
gluconate or lactate by mouth is sufficient to control the tetany. If not, 
there should also be given vitamin D, which acts by increasing calcium 
absorption from the intestine and secondarily by increasing phosphorus 
excretion in the urine. The dosage of vitamin D, cr calciferol, should be 
high ; 50,000 to 200,000 units daily may be required. In severe cases these 
measures may still be ineffective, and then a derivative of irradiated ergosterol, 
called dihydrotachysterol, or A.T. 10, is of great value. It is not antirachitic, 
probably oecause it also causes considerable excretion of phosphorus from the 
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urine, but it produoes a great increase in calcium absorption &om the intestine 
and a rise of serum calcium to normal or above normal, like vitamin D 
it is of no use in emergency, the effect not being produced for some 24 to 
48 hours. It is, however, cumulative in action, and the dosage should be 
controlled by periodic serum calcium estimations if hypercalcsemia (nausea, 
vomiting, calcium deposition in kidneys, albuminuria, etc.) is to be avoided. 
The urinary test of Sulkowitch is a useful indication of dosage, apart from 
serum calcium. The reagent consists of oxalic acid and ammonium oxalate 
in glacial acetic acid, and equal amounts of urine and reagent are mixed. 
If no precipitate occurs, the serum calcium is probably below 7*5 mg. per 
100 c.c., as the renal threshold for calcium varies between 7*5 and 9 ; if 
there is a fine white cloud, the serum calcium values are probably normal, 
about 10 ; if the precipitate looks like milk, the values are pathologically 
high. Using this technique Albright gives 3 c.c. of dihydrotachysterol a 
day by mouth until calcium appears in the urine, after which 1 c.c,, 3 to 5 
times a week is usually adequate. Dihydrotachysterol is prepared in an oily 
solvent containing 5 mg. of the drug per c.c., and is administered by the 
oral route. 

Diet in hypoparathyroidism is a matter of some controversy. High 
calcium diets (milk, cbeese, egg yolk) have the serious disadvantage of also 
being high phosphorus diets. It is better, therefore, to have a normal diet, 
or preferably a low phosphorus diet, and supply the extra calcium as calcium 
lactate or gluconate. The keynote of a low phosphorus diet is to eat less of 
milk, cheese, egg-yolk, meat and nuts, and more of fruit, vegetables, carbo- 
hydrates, fats, and white of egg. 

S. L. Simpson. 


DISEASES OF THE SUPRARENAL GLANDS 

The suprarenal glands consist of two parts, cortex and medulla, which 
are separate organs m the lower species. The cortex is of mesoblastic origin, 
while the medulla is ectodermal. The cortex is composed of lipoid containing 
epithelial cells, arranged from without inwards in three zones, zona glomerulosa, 
z. fasciculata and z. reticularis. The inner portion of the latter is char- 
acterised by brightly staining granules (pigment zone). The medullary cells 
have an affinity for chromic acid stains, and are termed chromaffin cells. 
The adrenal glands are supplied by sympathetic nerves from the splanchnic 
and coeliac ganglia, but they are cholinergic. 

The medulla secretes adrenaline (orthodioxyphenylethanomethylamine), 
and although this substance is sympathomimetic and, on injection, can produce 
vasoconstriction, an increase of blood pressure, cardiac rate, blood sugar, 
and of the basal metabolic rate, and dilatation of the coronary arteries, and 
of the bronchial tubes, etc., the medulla is not essential to life, and in animals 
may be destroyed by cautery without obvious changes resulting. Further, 
it is even doubtful if there is a continuous secretion of adrenaline in normal 
circumstances, although certain that it is secreted under abnormal circum- 
stances, e,g. exposure to severe cold, during fright or emotion, during infec- 
tions, and in hypoglycsemia. 
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Tbe adr^x^Lal cortex is essential to life, and bilatezal adrenalectonxy results 
m death within 7 to 10 days. The following bonnones have been isolated 
fir<TO the eo-rtex ; androsterone (androgenic), oestrone, progesterone, oprtico- 
aterone, and desoxycortioosterone. The l^t appears to be an essential 
life-saving hormone, and has been synthesised from cholesterol. Cortico- 
sterone has only a fraction of the activity of desoxycorticostexone but this also 
is Jife-maintainiog. The other hormones have no such action. Their sex 
influence is manifested under certain pathological, or experimental, conditions, 
although whether so und^ normal conditions is less certain. It is thought 
that the androgenic hormone is secreted by special cells which constitute a 
broad inner zone at birth, but soon after undergo involution, although they 
may become hyperplastic iu virilism and pseudo-hermaphroditism. The 
^oue has been termed the androgenic zone, and stains deeply with the Ponceau- 
fuchsin dye. 

The chief function of deaoxycorticosierone is the regulation of sodium 
Uietabolisni, with an associated influence on water balance, chloride and 
rpotaasium metabolism. After bilateral adrenalectomy, there is an increased 
excretion of salt and water, with a retention of potassium, and a correS|{)ond- 
ing fall in the serum values for sodium and chlorine, and a rise in serum 
ipotassium. (The normal values are sodium 320, chlorine 355, potassium 
SK) mg. .per 100 c.c.). There is also a shift of fluid from the plasma to the 
viscera, especially the liver^ aaid the muscles. The blood becomes viscous, 
and the plasma volume is seriously decreased. Desoxycorticosterone injec- 
tions will produce a return to normal. The action of desoxycorticosterone 
on carbohydrate metabolism is, however, feeble compared with that of 
cortical extract. The latter will completely correct the depletion of hepatic 
glycogen and fall of blood sugar that occur in the adrenaleetomised animal. 
Corticosterone is even more potent than cortical extract in its influence on 
carbohydrate metabolism. 


ADDISON’S DISEASE 

Syotonyai. — H y pocorticalism . 

A disease due to destruction and ljy[jof unction of Uic 
adrenal cortex, and manifested by pigmentation, weakness, myasthenia, 
anorexia, loss of weight mid hypot/cnsion. It was lirst described by Thomas 
Addison in 1849. 

Etiology. — The disease is found among all races, and in all climates. 
Males and females are affected about equally. It is commonest between 
ithe ages of 20 and 40, and rare in childhood and old age. Tuberculosis 
is the moat frequent cause, but any infection or toxicosis may be 
retrological. 

Paithology.-"Ixi the case of tuberculous lesions, both the medulla and 
cortex are lusually destroyed, except for small ish^ts of surviving tissue. 
Thcj^and is replaced by flbro-caseous (tuberculous tissue, with areas of fibrosis, 
giant (Cells and lymphocytes. There may be associated tuberculosis elsewhere, 
xorely pulmonary. A history of gland or bone tuberculosis in childhood or 
m iOtW members iOf the family is not uncommon. The next most frequent 
cause is atrophy of the cortex, of unknown origin, the medulla beipog searcely 
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A'lfeoted. The Cortex fe ilkttoet entirely replaced by cohnecti^e tissue and 
dilated capfflaries, tvifch infilttation of lymphocytes, pliasma cells and leitoo^ 
cytes. The picture is more like a toxic necrosis than a simple atrophy. Rare 
causes are syphilis, aniyloid disease, hsemorrhage, infarction, and malignant 
growth. The last may apparently produce the disease even when it involves 
the sympathetic nerve supply only, and not the actual glands. 

SyfhptomS. — Weakness, loss of appof ite, loss of strength, and pigmenta- 
tion are the usual presenting features. 

The Onset is often gradual. Occasionally the patient may not be seen 
by a physician before a grave crisis has developed. This is especially so 
When pij^efttation is not a conspicuous feature, in which connection, it is 
to be noted that pigmentation may be even absent in fair-skinned people 
and in acUte cases. Usually the patient com})lains of feeling not well in a 
vague sort of way. He (or she) may be languid, lacking in strength, and 
easily tired. Appetite is poor, and there may be a special aversion to fatty 
foods. In more severe insufficiency, nausea and even vomiting are distressing 
features, while abdominal pain, rarely sufficiently severe to simulate an acute 
abdomen, is occasionally present. Pain and tenderness may be limited to 
the loin region above and internal to the kidney, or pain may be referred to 
the scapula or shoulder region as the result of irritation of the diaphragm by 
the' diseased suprarenal. The absence of any pain is quite compatible with the 
disease, and in' fact is even more usual. Constipation is common, but there 
may be intermittent attacks of diarrhoea, either spontaneous or following 
purgatives, and these may precipitate a crisis. Hiccups and yawning are 
symptoms which may be very intractable, and which indicate incipient 
deterioration. There is progressive loss of weight, myasthenia and geiteral 
weakness. 

Generalised pigmentation, usually involving the mucous membranes as 
well as the skin, is a classical sign of the disease. The pigment deposited on 
the mucous membranes and skin is the normal pigment, melanin. Cutaiieously, 
it is deposited in the basal layer of the epidermis, but in amoum-s greater than 
normal. BrOwn patches and streaks may be found on the inner aspects of the 
cheeks, the soft palate and posterior portion of the hard palate, the sides of 
the tongue, the gums, and the mucous surface of the lips, especially at the 
corners of the fnouth. The distribution of skin pigmentation is partly deter- 
Tnined by exposure to light and irritation. Thus, it is most marked on the 
face and neck, dorsum of the hands and forearms, waist-line, garter area, 
axillary folds and vulva, and in areas of skin overlying bony prominences, 
e.(f. knuckles, ischial tuberosities and ankles. The palms show no evidence 
of increased pigmentation, except in the interplialangeal creases. Occa- 
sionally there are scattered cutaneous pigmented spots on the face and body. 
The nails of the hands and of the feet may be pigmented and striated. A 
leucodetmic pattern of pigmentation is rare but authentic. Although pigmen- 
tation is a classical sign of Addison’s disease, it may be inconspicuous or even 
absent in fair-skinned people, or When the onset is acute. 

There is considerable variation as to interference with sex function. In 
some there is none, while in others there is amenorrhoea or impotence. Hypo- 
gonadism is certainly not an essential feature. Many patients feel the cold 
badly, especially in more severe insuffioiency. The body temperature may 
be normal or subnormal, with perhaps intermittent pyrexia, and the basal 
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metabolism is rarely appreciably lowered, except in crisis. Tbe systolic 
bipod pressure is characteristically below 100 mm. of mercury, but this does 
not necessarily give rise to symptoms, and a normal blood pressure may 
persist for some time. Although in some patients the fasting blood sugar 
and carbohydrate tolerance curves may be normal, in others there is a 
chronically low blood sugar and clinical attacks of hypoglycssmia may even 
be fatal if unrelieved by glucose or adrenaline. There is an increased 
sensitivity to infections, shock, surgical trauma, haemorrhage and drugs. 
Conjunctivitis is a minor manifestation, usually denoting inadequate 
therapy. 

In crisis, the patient is collapsed, cold and restless. The latter feature 
may be intermittent, and stupor may be more characteristic. There is con- 
siderable irritability and intractability. The patient tends to curl up deep 
in the bed beneath the covering, and to resent interference. The pulse is 
rapid and of poor volume, and the blood pressure tends to fall acutely. 
Nausea, vomiting and diarrhoea may be persistent, thus adding to the de- 
hydration that has resulted from the increased loss of salt and water through 
the kidneys. The veins are collapsed and the blood viscous on account of 
anhydraemia. Ultimately urine becomes scanty in amount, and terminally 
may contain casts and albumen. 

Complications. — Addison’s disease may be complicated by th 3 rrotoxi- 
cosis or by diabetes but these are rarities. Other tuberculous lesions or 
intermittent infections, such as pneumonia, are not uncommon. 

Diagnosis. — Clinically, this depends upon the classical features of 
pigmentation, weakness, wasting, anorexia and hypotension. Cutaneous 
pigmentation may also occur in other conditions, including h®mochromatosis, 
Hodgkin’s disease, exophthalmic goitre, pernicious anaemia, arsenical poison- 
ing, malignant cachexia, ochronosis, argyria, parasitic irritation, leucodermia 
and pregnancy. In Simmond’s cachexia, a condition which has many features 
in common with Addison’s disease, pigmentation is usually absent and is 
never diffuse, or marked. It is important to note that pigmentation of the 
mucous membranes is practically pathognomonic of Addison’s disease. It is 
said by some to occur very rarc^ly with pernicious ansemia, malignant cachexia 
and arsenical poisoning. Of the first, I wish to record that two authorities 
on pernicious ansemia have never met with pigmentation of the mucous 
membranes in this disease. In people of the negro race, or in those with an 
antecedent negroid admixture, pigmentation of the mucous membrane may 
occur normally. 

If the serum sodium and chlorine are in low concentration (e.^. 295 and 
330 compared with normal 320 and 355 mg. per 100 c.c. respectively), the 
diagnosis of Addison’s disease is confirmed. Normal values at any one time 
on the other hand do not contraindicate the diagnosis. The serum potassium 
is rarely raised above the normal, 20 mg. per 1(X) c.c., except in an incipient 
crisis. A raised blood urea or low blood sugar is supporting evidence, but 
both of these may be normal. The Cutler diagnostic test consists in measur- 
ing the renal excretion of sodium chloride on a low salt, diet, with the addition 
of potassium citrate in a daily dose of 42 mg. per pound body weight. On 
the first day, unrestricted fluids are given ; on the second, 40 c.c. fluid per 
kilo body weight ; and on the third, 20 c.c. per kilo body weight. The urine 
collected from 8 a.m. to 12 noon on the third day is assayed for chlorine. In 
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noimai subjects an average of 50 mg. of chloride per 100 c.c. of urine is 
excreted, whereas in Addison’s disease at least 200 mg. of chloride per 
100 c.c. were excreted. The results, however, are not always so un- 
equivocal, and Dryerre finds that the urinary sodium values are a better 
indication. 

When tuberculous lesions of the adrenal glands have become calcified, 
radiology may be of diagnostic help by revealing calcareous shadows in the 
corto-vertebral angle. 

Prognosis. — In the absence of treatment, there is progressive deteriora* 
tion and death within months or years. With adequate substitution therapy, 
life may be prolonged, but the sensitivity to intercurrent infection is always 
a danger. Occasionally there is a spontaneous recovery sufficient to permit 
the cessation of substitution therapy. 

Treatment. — As in other hormone deficiencies, the essential treatment is 
substitution. Until recently cortical extract (cortin, eucortone, eschatin) 
was employed, usually by intramuscular injection, and the daily dosage 
varied between 5 c.c. and 20 c.c. The most severe cases, however, required 
30 c.c. or even 40 c.c. daily, and in these circumstances cost and mechanical 
difficulties rendered the maintenance of life precarious and painful. The 
cortin was standardised on adrenalectomiscd dogs or rats. A considerable 
advance was made by Loeb’s discovery of the value of salt therapy. The 
dosage of sodium chloride is 3 teaspoonfuls, or some 12 grams, daily, 
taken in water, milk, porridge, or lime-juice, according to taste. In some 
patients the salt treatment produces nausea and vomiting as in the case of 
normal people, so that it must be discontinued, but others can tolerate it 
quite well. Mild cases need no other special treatment, but in the more severe 
cases cortin must be administered as well, though the salt permits a reduction 
in the dosage of cortin. 

More recently Reichstein has isolated from the adrenal cortex and also 
synthesised from cholesterol a substance called desoxycorticosterone, which 
appears to be an essential hormone of the adrenal cortex. It is prepared in 
ampoules of 5 mg. in 1 c.c. sesame or arachis oil (doca, percortin, cortiron), 
and is injected intramuscularly. It would appear that 5 mg. of desoxycortico- 
sterone is equivalent to 10 or more c.c. of cortical extract, and the acetate 
of desoxycorticosterone is normally employed for a more gradual action. 
Usually the injections are painless but some patients react with red hot 
lumps at the site of injections, and owing to a local tissue immunity they 
fail to do well with the synthetic hormone. There are, however, alternative 
methods of using desoxycorticosterone acetate. Thus, 100 mg. tablets may 
be inserted in the subcutaneous fat, under local anessthesia. Four to 8 
such tablets are necessary, according to the severity of the disorder, and the 
effect lasts from 4 to 6 months, or even longer, and the treatment may then 
be repeated. The tablets are sterilised at 100® C. in an autoclave. Desoxy- 
corticosterone acetate is also effective by cutaneous inunction when dissolved 
in benzyl alcohol (20 mg. in 1 c.c. being equivalent to 5 mg. by injection), 
but this preparation is not yet on the market. Whatever route of administra- 
tion of desoxycorticosterone is employed, cases are occasionally met with in 
which the response to treatment does not appear to be as satisfactory as 
with cortical extract. In such cases, the latter should be used instead of, 
or as supplementary to, desoxycorticosterone therapy. Whether cortioal 
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extract or clfjsoxycortioosterone aoetate is used, it is important to remember 
that infection always calls for increased dosage. This is also true of the inserted 
subcutaneous tablets, since the rate of absorption does not vary with needs, 
but depends upon physical laws. It is doubtful whether a low potassium 
diet is worth the bother of preparation, although some report favourable 
results. 

In crisis the treatment is on similar lines but more intensified. Thus, 
20 c.c. cortin or 10 mg. desoxycorticosterone acetate would be given intra- 
muscularly every 4 hours. It is rarely necessary to administer intravenous 
saline and dextrose, as was previously advocated, and, moreover, this procedure 
is not infrequently followed by allergic reactions and rigors. If, however, the 
f)atient is “ in extremis,” it is justified and such risk may be taken. Eectal 
saline by drop method is an adjuvant but not essential. 

The treatment of the underlying tuberculosis, when the presence of such 
is established, is carried out on general lines, but the writer has not seen 
appreciable benefit resulting from tuberculin injections. Injections of the 
adrenotrophic hormone of the pituitary gland have been advocated, but here 
too the writer’s experience has not been favourable. A graft of the adrenal 
glands of an infant, bom dead because of mechanical difficulties and from 
healthy parents, can be effectively grafted into the rectus abdominis. If 
the graft is successful, beneficial effect will result, but the glands are gradually 
absorbed and rarely does the benefit last more than 6 months. It is not a 
method of treatment which can rival modern chemical therapy. 


ACUTE SUPRARENAL DEFICIENCY 

Apart from Addison’s disease, there is some clinical and pathological 
evidence that acute adrenal insufficiency occurs with certain infections, such 
as meningococcal septioaeniia, diphtheria, typhoid fever, and pneumonia. 
At autopsy, the suprareiials may show congestion, oedema, hroraorrhage, 
and necrosis. The onset is sudden. Malaise, restlessness, headache, vomiting, 
fever, cyanosis, scattered peteclne, and stupor or coma, are characteristic 
features of the malady. When the underlying lesion is acute bilateral supra- 
renal haemorrhage, the term Waterhouse-Friderichsen syndrome has been 
applied to the clinical condition. This syndrome is usually associated with 
meningococcal septiciemia, and is more frequently met with in infants 
than in adults. 

Acute suprarenal insufficiency may also complicate surgical shock and 
severe burns, the biochemical changes in the blood resembling those found 
in the more severe phases of Addison’s disease. 

Diagnosis. — The diagnosis of acute suprarenal insufficiency as a com- 
plication of infections, surgical shock, and burns, is often a matter of assump- 
tion, based on experimental evidence. That of the Waterhouse-Friderichsen 
syndrome is only occasionally made in life. 

Treatment.- Treatment is Kimilar to that described for Addison’s 
disease, and there is some evidence that crude extract of suprarenal gland 
is more elBcient tiian the synthetic desoxycorticosterone. Experimentally, 
the synthetic hormone corticosterone is of greater value than desoxy- 
coriicosterone. 
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HYPERCORTICALISM 

In speaking of hypersecretion of the adrenal oorte^^ one usually refers to 
hypersecretion of those cells concerned with sex function, but in some types 
of sexual precocity the abnormal muscular strength of the individual suggests 
also a hypersecretion of the life -maintaining hormone desoxycorticosterone. 
The sex hormones elaborated by the adrenal cortex in hyperoorticalism 
are androgenic and oestrogenic hormones. The clinical conditions resulting 
are virilism, feminisation, pseudo-hermaphroditism and sexual precocity. 
The pathological basis is neoplasm or hyperplasia of the adrenal cortex, but 
in the two last conditions the hyperplasia may be a concomitant rather than 
a primary cause. As sexual precocity is frequently due to causes other than 
adrenal cortical hyperfunetion it is considered in the goiuid section. 


VIKILTBM 

Synonym. — Adreuo-genital Syndrome ; Cushing’s Syndrome (part of). 

Definition. — Virilism is said to occur when a female at any time after 
puberty fails to menstruate and also develops a male distribution of hau. 
Adiposity is often a third feature of the triad of the adreno-genital syndrome. 
(For Cushing’s syndrome, see Pituitary Section.) 

etiology. — The immediate cause is hypersecretion of androgenic hormone 
by the adrenal cortex. There appears to be a greater incidence among Jewish 
and Mediterranean people. Thcire is, however, no sharp dividing line between 
milder esses of the disorder and accepted normality. 

Pathology. — The lesion is an adenoma, a carcinoma, or a bilateral 
hyperplasia of the adrenal cortex. The cells have an affinity for the ponceau- 
fuchsin stain, and are thought to arise from the inner androgenic zone of 
the cortex. There is also a general lymphoid hyperplasia, and a large thymus. 
The ovaries tend to be atrophic. 

Symptoms. — The changes usually begin at or soon after puberty, but 
jnay not become prominent until the late teens, or sometimes in the twenties, 
or later. The essential feature is an exetissive growth of hair on the side of 
the face, the upper lip and chin, the forearms, thighs and legs and on the 
trunk. The last may be only slightly affected in the form of a linear growth 
of hair extending from the usual feminine horizontal upper limit of pubic 
hair upwards along the linea alba to the umbilicus; or the hair may cover 
the abdomen and chest, and tufts of hair surround the nipples. Menstrua- 
tion may cease altogether, or may be only scanty and at long intervals. 
Sometimes menstruation is normal in the presence of a high degree of hirsutism, 
but such cases do not strictly come within our definition. The uterus may 
become small or may fail to develop, but more usually there is no gross 
change in its size. The clitoris may be normal or appreciably enlarged, 
sometimes resembling a small penis. The breasts may be atrophic? or un- 
developed, but with adiposity this fact is obscured. An increase of weight 
due to adiposity is usual, fat being deposited on the fa(?e and neck, breasts, 
abdomen and pubis, and upper parts of the arms and thighs ; the legs and 
forearms may be quite thin and graceful. There is a group of coses character- 
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ised by absence of fat, and with considerable muscular development and 
stren^h, and broad shoulders and narrow hips, as in the masculine build. 

There may be other features approximating to the Cushing syndrome 
(which see), and intermediate types are met with. 

Complications.— Some degree of pigmentation around the eyes is common 
and less frequently other features of Addison’s disease are met with, while 
even death from adrenal insufficiency has been recorded. It would appear 
that hyperplasia of the “ sex cells ” in the adrenal cortex encroaches upon 
and destroys the cells that secrete dcsoxycorticosterone. Psycho-neurosis and 
psychosis, with loss of heterosexual desire and homosexual tendencies, may 
be complications. A complete feminine mentality, however, may be associ- 
ated with virilism, and the fear of sex conversion and of feminine inadequacy 
is poignant. 

Diagnosis. — ^A combination of hirsutism and amenorrheea makes 
diagnosis obvious. A tumour should be suspected if the disease has started 
after the twenties in a person hitherto quite normal, and in no case can be 
excluded without investigation. Considerable enlargement of the clitoris is 
more common with a tumour, but may be present with hyperplasia. Intra- 
v’-onous injection of uroselectan combined with radiography may demonstrate 
a neoplasm. A more certain method, though not without danger, is perirenal 
insufflation of 450 c.c. of air, the neoplasm being shown surrounded by air 
in the radiogram. Ovarian tumours (arrhenoblastoraa) may produce virilism ; 
they are not always palpable on vaginal examination, and may be revealed 
by laparotomy. 

Androgenic hormone is usually secreted in excess in virilism. Normally 
some 40 international units per diem are found in the urine, but with an 
adrenal tumour ten times this amount may be present. It is rare, but not 
unknown, for such large amounts to be met with in hyperplasia ; more 
commonly, however, 100 to 150 units are present. The assay is done by 
measuring comb growth enlargement in injected capons. 

Prognosis. — In the case of hyperplasia the condition may be stationary 
or only slightly progressive for many years. Sterility is the rule, but one 
child may be born. The successful removal of an innocent tumour may 
produce a reversion to normal. Carcinoma of the adrenal cortex is very 
malignant, and metastases or recurrences are the rule. 

Treatment. — A tumour should be removed surgically. It is important 
to give coriin or dcsoxycorticosterone for a few days before and after the 
operation, since the opposite adrenal may be atrophic and the patient may 
die from acute adrenal insuiflcieiicy before this adrenal has had time to 
undergo hypertrophy. For bilateral hyperplasia, unilateral adrenalectomy 
is advocated, but although the operation may be followed by some return of 
menstruation it is, in the writer’s experience, rare for the hirsutism or the 
adiposity to be appreciably affected. Large doses of oestrin by injection or 
by local inunction have been indicated, but here too the writer’s experience 
is disappointing. X-ray treatment of the hirsutism has various disadvantages 
(burns, scars). This is less true of electrolysis, which may be helpful. 

There are many instances of hirsutism without any disturbance of 
menstruation. In such cases, also, it is very important to try and give some 
philosophical or psychological comfort, though not an easy task. Since in 
actual fact we are here dealing with a variety of normality, it is to be 
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wondered to what degree intersexuality will ultimately be commonly 
accepted by the non-medical world. It is, after all, a reality. 

FEMINISATION 

This condition is a rarity compared with virilism. It is due to a tumour 
of the adrenal cortex in the male, usually malignant. There is a loss of 
libido and sexual potency, with a general increase in fat deposition and a 
hyperplasia of the glandular tissue of the breasts. The latter become enlarged, 
the nipples pigmented and the superficial veins dilated. There may even be 
some secretion, which can be expressed from the nipples as in incipient 
lactation. The patient usually dies from malignant metastases, but in one 
case successful removal of the tumour led to a retnrn to normality. The 
lestes on section show atrophy. 

PSEUDOHERMAPHRODITISM 

Definition. — Pseudo-hermaphroditism is a condition in which there is 
only one type of gonad, testis or ovary, but in which the external genitals 
are a mixed representation of male and female characteristics, or character- 
istic of the opposite sex to the gonads. Strictly the term should be applied 
only to those cases in which the condition is present from birth, and not to 
those instances of virilism or feminisation which appear in later life. It is 
also not intended to include under this heading sexual precocity in the 
female due to an adrenal tumour and associated with hirsutism. Classifica- 
tion according to the type of gonad is the simplest, i.e. testicular pseudo- 
hermaphroditism and ovarian pseudo-hermaphroditism. 

.Etiology and Pathology. — Gross hyperplasia of the adrenal cortex 
occurs in only 14 per cent, of pseudo-hermaphrodites, but it may well be 
that hyperplasia of the sex cells (androgenic zone) could be detected in a far 
greater proportion by the ponceau-fuchsin stain. It is certainly possible to 
produce symptoms of pseudo-hermaphroditism in the experimental animal 
(rat, guinea-pig, fish) by injecting large doses of androgens or CBstrogens into 
the young animal or into the pregnant mother. Nevertheless, it is probable 
that the hyperfunction of the adrenal cortex is a mechanism, essential or 
concomitant, but primarily determined by genetic or chromosomal factors. 

The seminiferous tubules are not completely developed, and spermato- 
genesis is usually absent, but the interstitial cells may be normal or hyper- 
plastic. The ovaries are hypoplastic, fibrotic or cystic. 

Symptoms. — (A) Testicular Pseudo-hermaphroditism. — The com- 
monest and most easily understood type is the male in whom the formation 
of the external genitals is incomplete, the two scrotal folds remaining un- 
united (cf. hare lip), and enclosing a vagina-like cavity, one or more inches 
in depth. The penis may be incomplete, or hypospadias of varying degree 
may be present, or the penis may be so inadequately developed as to represent 
a clitoris. The patient is then brought up as a girl, until the appearance of 
masculine hair at puberty and the failure to menstruate lead to further 
investigation. The vagina is found to be false, the uterus absent, and the 
gonads testicles. The last, being retained in the abdomen, have the char- 
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of cr3rptoi»chid testicles, namely, absence or destruction of the 
spermatic tubules, and increase in the interstitial cells. Nevertheless, the 
secretion of male hormojie may be deficient, and the patient be of eunuchoid 
type. Chappie has described the case of a young, beautiful woman, with 
no hirsutism, with a female figure, well-developed breasts, and normal 
feminine libido, who in spite of a short vagina had satisfying intercourse with 
males. She came under observation for painful lumps in the groin, which 
were found to be testicles. No uterus could be detected. It is more usual, 
however, for the testicular pseudo-hermaphrodite to have hirsutism and 
other secondary male sexual characteristics. Although the testis secretes as 
much oestrone as the ovary (and the female about as much testicular horinoue 
as the male), it is dillicult to understand why, of two pseudo-hermaphrodites 
with testes and female external genitals, one should have male liair and 
bodily form, and another be a beautiful female. Obviously the genetic 
factors may be more important than the endocrine. As regards the sexual 
organs other than the gonads there is a considerable variation, with the 
following possibilities in the case of a testicular pseudo-hermaphrodite : 
hypospadias only ; with a vagina ; with a vagina and Fallopian tul)es ; 
i^tith a vagina, uterus and tubes. The testes may be in the pelvis, the inguinal 
canals, the labia, or in the scrotum. 

(B) OvAUiAN Pseudo-hermaphroditism.— The female pseudo-herma- 
phrodite possesses ovaries, but has a masculine configuration, with the external 
genitals simulating those of the male. The basis of the condition is difficult 
to explain unless it is assumed that it is comparable to the adrenal virilism 
of the adult, and due to hyperfunction of the adrenal cortex commeiioing 
in foetal life. Although to be within our definition such cases should show 
abnormalities at birth, these may not be gross until later childhood and may 
be further accentuated at puberty. The psychic and sexual behaviour of 
the pseudo-hermaphrodite varies in different individuals, and is often in- 
dependent of the physical or endocrine basis. Thus the hirsute, testicular 
pseudo-hermaphrodite may be essentially feminine in outlook and libido, 
and capable of functioning to complete satisfaction of herself and partner in 
coitus. Some are ambisexual. Apart from indisputable pseudo-hermaphro- 
dites, it is obvious that a number of people have the physical characteristics 
(apart from genitals), emotional reactions and libido of the opposite sex. 

Diagnosis. — The recognition of the condition of pseudo-hermaphroditism 
is not difficult, although it may not become evident to the lay person until 
late childhood or puberty. The elucidation of the underlying pathology 
may, however, be impossible unless laparotomy is undertaken. Many 
patients present themselves with lumps in the inguinal canal, and it is only 
after removal and section of these gon^s that the real sex can be determined. 

Prognosis. — From the nature of the disorder it is unreasonable to expect 
a fundamental improvement, with or without treatment. The latter may 
ameliorate the condition. 

Treatment. — If help is not sought before adult life, treatment should 
depend upon the sexual inclinations of the patient. If these are female, the 
clitoris should be amputated and, if necessary, the vagina enlarged. The 
removal of testes will dimmish the hirsutism. In the child the removal 
of testes would prevent hirsutism, but in view of some testicular pseudo- 
hermaphrodites having beautiful feminine configuration without hirsutism 
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aiad tbe fact that tbe testis does secztete osstrogeng^ it m considered bjr aome 
better to wait until pnbertjr gives an indication of wist is likely to develop. 
When the outlook and libjdo are masculine, a plastic operation can repair 
or create a scrotum and abolish the hypospadias. With ovarian pseudo-* 
hermaphroditism the question of unilateral adrenalectomy arises, or the 
more drastic procedure of two-thirds resection of both adrenal glaiads* 
Good results have l>e 0 ii reported, but the value of the procedure is still isuk 
jydke. Laparotomy may reveal that an apparent instance of pseudo- 
hermaphroditism was in fact the rarer condition of true hermaphroditism. 
Experience shows that it is unwise to speculate too much in the absence of 
laparotomy. 


HERMAPHBODITISM 

True hermaphrodites have both male and female gonads, namely, one 
testis and one ovary, or an ovo-testis in one organ. They are extremely 
rare, and it is probable that up to the present time not more than 20 cases 
have been described. Hermaphroditism is normal for some of the lower 
species, e.g, the worm, and is not a rarity among pigs and goats. In the 
hen, the right gonad is rudimentary, but if the left ovary is removed the 
right gonad becomes a testis and the hen grows a comb. Further, any remnant 
of the left ovary that is left behind may grow into testicular tissue, since the 
medulla of the ovary is the homologue of the testis. The change of sex in 
the hen may be so complete that the mother of chicks may become the father 
of chicks. In man the external genitals may give no indication of the internal 
genitals. Young, in 1933, described what he regarded as the twelfth case of 
true hermaphroditism on record. A young “ male,'’ tall and athletic, with 
penis and scrotum, and masculine hair, came to operation for undescended 
left “ testicle." On opening the left inguinal canal, it was found to contain 
a uterus, Fallopian tube and functionary ovary. A portion of the right 
gonad in the scrotum was excised, and a section showed normal testicular 
tissue. 

Although the adrenal cortex is frequently hyperplastic in true herma- 
phroditism, there is no evidence that this is the principal eetiological factor. 
On the contrary, the cause of true hermaphroditism would appear to be genetic, 
and the inherent mechanism gonadal. The importance of the genetic factor 
is well illustrated by the bullmich, which may have a testis on the right and 
an ovary on the left, with masculine plumage on the right half of the body 
and feminine plumage on the left half. Huggins, Cohen and Harden reported 
another type of true hermaphroditism in which the patient was brought up 
and behaved as a woman, and one gonad was a testis and the other an ovo- 
testis, both removed from the inguinal canal and examined histologically. 
The patient was athletic and slightly hirsute. She had a normal vagina and 
uterus, and began to menstruate at the age of 14, at which time the clitoris 
became grossly enlarged and assumed the size of a small penis. 

TUMOURS 

Tumours of the cortex and of the medoik of the suprarenal gland are 
met with. They may be benign or malignant. Endocrine manifestations 
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are usual but not invariable. Tumours of the adrenal cortex may produce 
virilism, or the complete Cushing’s syndrome (see above). 

Tumours arising from the chromaffin cell of the suprarenal medulla are 
termed phsBOchromocytoinas or paragangliomas. Such a tumour contains 
large quantities of adrenaline, and the latter is secreted into the blood 
paroxysmally, producing hypertensive crises. Thus, a previously healthy 
young adult may develop attacks of hypertension, palpitation, pallor, nausea, 
vomiting and cyanosis of the extremities ; the systolic blood pressure may 
rise from 130 to 300 mm. of mercury, the change in the diastolic usually 
being much smaller. During the temporary rise of blood pressure, the patient 
may complain of agonising headache, and a sense of constriction in the 
chest with, perhaps, angina-like pain. There may be transitory hyper- 
glycsemia and glycosuria, and albuminuria. The pallor and coldness of the 
sli^, especially of the extremities, may be associated with, or followed by, 
profuse perspiration. Shivering, cramps of the calf muscles, mydriasis and 
pyrexia are other features. 

These paroxysmal attacks may recur at increasingly frequent intervals, 
and the symptoms of hyperadrenalism may persist in lesser degree between 
the paroxysms. 

Hypertrophy and degeneration of the arterioles are found in the more 
chronic cases, and the kidneys may show ischaemic fibrosis. 

Removal of a medullary tumour will result in abolishing the symptoms, 
if the operation is done early enough. 

Occasionally, bilateral tumours are met with. 


THE SEX GLANDS 

The testis secretes a hormone, testosterone, which has been isolated 
and synthesised, and is available commercially for substitution therapy. 
It is excreted in the urine in a slightly modified form, as androsteroue. The 
ovary secretes two hormones, oestradiol and progesterone. The former can 
be obtained from ovarian follicular fluid, and the latter from the corpus 
luteum. Both hormones have been isolated and synthesised, and are avail- 
able commerciaUy for substitution therapy. (Estradiol is excreted in the 
urine as oBStrone, and progesterone is excreted as pregnandiol. The action 
of both testosterone and oestradiol is prolonged by their esterification, so 
that, in practice, the propionate and benzoate respectively are employed. 
It is to be remembered that the sex hormones do not stimulate the gonads 
to increased activity, but they produce the same hormonal effects as the 
normal gonads do. Thus, testosterone produces increased libido, penile 
erections, growth of the immature penis and of the scrotum and prostate, 
hair on the face, and deepening of the voice. (Estradiol therapy results in 
growth of the mammary duct tissue, and a proliferi^tive hyperplasia of the 
uterine mucous membrane. Progesterone has a further effect on the uterus, 
producing a secretory, or pre-gestational, mucous membrane. It thus 
prepares the uterus for the imbedding of the fertilised ovum, and therefore 
§ deficient secretjon Results jn stei^ty, or abortiop. Progesterone also 
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reduoes the hTpeisensitivity of the uterus to the posterior pituitary stimulus 
to uterine contraction. 

The failure of gonadal function may be primary, or secondary to pituitary 
insufficiency. It has already been noted (see Pituitary Section) that there 
are two pituitary, or pituitary-like, gonadotrophins, A and B. The former 
stimulates the seminiferous tuWes of the testis, and produces follicle matura- 
tion in the ova^. The latter acts on the interstitial cells of the testis, and 
produces luteinisation of the ovarian follicles. These physiological effects 
can be demonstrated in rats and rabbits, but not in man. il^vertWess, 
such experimental results constitute the basis of therapy. 

THERAPEUTICS OF TESTOSTERONE PROPIONATE 

The preparation may be given intramuscularly^, the dose bein^ 25 to 
50 mg., three times a week. It may also be administered by inunction, the 
dosage by this route being four times as much. 

A.— IN THE MALE 

1. Eunuchism and Eunuchoidism. — ^Testosterone propionate will produce 
an increase in the size of the penis, scrotum and prostate, increased libido, 
and increased growth of hair on the face, on the pubis, and in the axillse. 
Potency will be restored to normal. In the complete castrate, however, 
there is little or no ejaculatory fluid at the time of the orgasm, and spermatozoa 
are absent. There is a gain in muscular strength and weight ; and a retention 
of fluid and of nitrogen. 

2. Impotence. — In the majority of cases, impotence is psychogenic and 
does not respond well to testosterone therapy. The latter, however, is very 
effective in organic hypogonadism. 

3. Male Climacteric. — The existence of a male climacteric is not 
generally accepted. Nevertheless, some men over fifty do complain of hot 
flushes, anxiety, inability to concentrate, and loss of libido, and all these 
symptoms may disappear with testosterone therapy. 

4. Enlarged Prostate. — Testosterone has no effect on the objective 
signs produced by an enlarged prostate, but it does appear to ameliorate 
symptoms. Such benefit, however, has also been obtained by injections of 
inert oil. 

B.— IN THE FEMALE 

Testosterone propionate has been used with success in menorrhagia, 
with or without fibroids, in chronic mastitis, and also to stop lactation. If 
the therapy is continued for more than a few weeks, it may result in a ^owth 
of hair on the face, deepening of the voice, enlargement of the clitoris, and 
acne. These untoward effects tend to disappear after ceasing therapy. 

THERAPEUTICS OF (ESTRADIOL BENZOATE 

This ma^ be administered in the form of intramuscular injections of 
1 C.C., containing 50,000 units, twice weekly, or as tablets by mouth, 1000 to 
10,(X)0 units daily, or by inunction. 
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1. Ambnorrhcea. — I n primary amenorrhoea, uterine bleeding may be 

5 reduced by one million units, given over a period of 4 weeks, and repeated 
■ necessary. The effect is more physiological if the oestradiol is followed by 
20 mg. progesterone. The resulting menstruation, or pseudo-menstruation, 
wiD not recur if therapy ceases. In secondary amenorrhosa, or in scanty 
menstruation, the normal rhythm and quality of menstruation may be 
restored after a few months’ therapy, and may then continue normally 
without further treatment. 

2. Dysmenobuhcea. — When this is due to poor development of the 
uterine musculature, oestradiol benzoate may be beneficial. It is best pre- 
scribed in the first 2 weeks after each menstruation. 

3. Stkbiuty. — (Estradiol benzoate will cause an infantile uterine 
musculature to develop. It also produces hypertrophy of the Fallopian 
tubes, and increases the patency of these tubes when they have been previously 
occluded. Pregnancy may follow such treatment. 

4. Climacteric. — The climacteric in the female is a definite clinical 
entity, of which the menopause is only one feature. Although the constitu- 
tional disturbance in some i>atients is negligible, others suffer from nervous- 
ness, anxiety, hot flushes, general pruritus, pruritus vulva?, vulval kraurosis 
and other symptoms. (Estradiol benzoate has a remarkable beneficial 
effect, but it may be necessary to continue this specific therapy over a period 
of months or years. The dosage varies with different individuals, and may 
be as little as 1000 units daily, or as much as 50,000 units daily. 


THERAPEUTICS OF PROGESTERONE 

1. Abortion. — Progesterone may be administered prophylactically 
during the first 4 months of pregnancy, 5 mg. twice weekly by intramuscular 
injection. In threatened abortion, 5 mg. is given daily until all bleeding has 
stopped, and then twice weekly. 

2. Menorrhagia. — Progesterone is sometimes useful in menorrhagia, 
5 mg. being given daily for 5 days before menstruation is anticipated. It 
can also be administered during the bleeding if the latter is severe or unduly 
prolonged. 


THERAPEUTICS OF GONADOTROPHINS 

1. Undescended Testicle. — If there is no mechanical obstruction to 
the descent of the testicles, this condition will respond to gonadotrophin B. 
The dose is 500 units twice weekly, for 2 to 3 months. iSnee a large pro- 
portion of undescended testes migrate to the scrotum spontaneously at 
puberty, therapy is often delayed until the age of 11 years. Some children, 
however, develop an inferiority complex if the condition is left untreated. 

2. Male Stbriij;ty. — If spermatozoa are abeent or soaree, gonadotrophin A 
sometimes increases their number, but it is rare for fertility to result. 

3. Menorrhagia. — Menorrhagia, especially at puberty or at the elimac- 
teric, may respond to gonadotrophin B, 50(> units given twice weekly, or, if 
the condition is severe, daily. 
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HORMONE TESTS FOR PREGNANCY 

The Aschcim-Zondek teat and its Friedman modification depend upon the 
fact that there is a large amount of luteinising gonadotrophic hormone in the 
urine of pregnant women. It is usually positive within a week of a missed 
period. A morning specimen of urine is injected, in divided doses, into mice 
(Asoheim-Zondek) or rabbits (Friedman). A positive test is indicated by the 
resulting formation of blood spots, or of corpora lutea, in the ovaries. 


SEXUAL PRECOCITY 

Synonyms. — ^Pubertas Prsscox ; Macrogenitosomia. 

Definition. — The attainment of sexual maturity in childhood some 
years before the normal time of puberty. 

iEtiology and Pathology. — Sexual precocity may be due to a variety 
of causes, which ultimately belong to one of three groups, primary gonadal ; 
or primary adrenal ; or primary pituitary or hypothalamic-pituitary. Thus 
the underlying lesion may be an adenocarcinoma of the testis, a granulosa 
cell tumour of the ovary, an adenoma or adenocarcinoma of the adrenal 
cortex, a pineal tumour (which probably acts by stimulating the hypothalamic- 
pituitary mechanism), encephalitis, internal hydrocephalus, or a third 
ventricle tumour. There is also an idiopathic familial type of sexual precocity* 
Whatever the mechanism, the result is a hypersecretion of androgenic or 
oestrogenic hormone. 

Symptoms. — In boys, the sexual precocity is shown by enlargement of 
the penis and sometimes of the testicles, development of hair on the pubis 
and to some extent on the face, and often considerable strength. The latter, 
vividly described as the Hercules type, was thouglit to be characteristic of 
adrenal tumours, but may also occur with hypothalamic or tliird ventricle 
tumours. The boys will show obvious sexual behaviour, even running after 
and attacking adult women, masturbating against their legs, which they 
may clasp with great strength and may bite with anger if frustrated. Seminal 
emission is rare, and fertilisation not recorded. The precocity may begin in 
very early childhood. 

With girls, there are clinicaUy two main types. When the condition is 
due to ovarian hyperactivity, either primary or secondary to a hypothalamic- 
pituitary stimulus, it is manifested by qualitatively normal sexual develop- 
ment, pubic hair, well-formed breasts, menstruation, and even pregnancy, 
the last having been recorded as early as 6 years of age. With adrenal tumours, 
menstruation is usually absent, the clitoris is enlarged, the voice is deep, 
and hirsutism occurs on the face and body, as in virilism. These manifesta- 
tions are due to the secretion of androgenic hormone by an adrenal tumour* 

In both sexes, the sexual maturity is associated with premature dentition, 
and early union of the epiphyses. liapid growth cxjcurs, both with pituitary 
and adrenal tumours, suggesting that in the latter case the pituitary must 
also be involved (growth hormone). Although the instincts may be adult, 
the intellectual activity is usually infantile. 

Diagnosis.— In girls, an enlarged clitoris and hirsutism suggest an 
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adrenal tumour, whereas homosexual precocity suggests an ovarian tumour. 
In both sexes, but especially in boys, the cause of the sexual precocity is 
often obscure. Radiograms of the adrenal area, after uroselectan or perirenal 
air insufflation, and abdominal laparotomy are justifiable. Pineal tumours 
are associated with ocular palsies, disturbance of vision, somnolence and 
increased intracranial pressure. The skull should always be radiographed. 

Prognosis. — Idiopathic or familial sexual precocity may proceed to a 
normal adult state. Adrenal and testicular tumours are usually malignant, 
whereas ovarian tumours are generally not so. Intracranial lesions may be 
mechanically fatal. Removal of adrenal or gonadal tumours tends to produce 
a reversion to normal in the absence of metastases. 

Treatment. — Surgical removal of the adrenal or gonadal tumour is 
indicated. In the former case, desoxycorticosterone is given for 1 week 
before and for 2 weeks after operation. Intracranial lesions offer technical 
difficulties. Unilateral orchidectomy is not helpful, and complete castration 
should not be lightly undertaken. 


PRESCRIBING AND ADMINISTRATION OF 
HORMONE PREPARATIONS 

The increasing number of commercial firms producing hormone prepara- 
tions and the variety of trade names employed tend to create a state of chaos. 
In my opinion, the only solution is prescribing the hormone by its scientific 
name and, if so desired, writing the name of the manufacturing firm in 
brackets after it. It is to be noted that the esters of the hormones are 
employed to give a more prolonged action. 


(ESTRADIOL BENZOATE 

This oestrogenic hormone is the one usually used, and it is prepared by 
the conversion of crystalline oestrone, obtained from pregnant mare’s urine, 
into cestradiol benzoate by hydrogenation and esterification. It can be given 
by intramuscular injection, by mouth, by cutaneous inunction, or in the 
form of vaginal or rectal suppositories. By injection the dosage is about 
one-fourth of that required by the other routes. For injection, cestradiol 
benzoate is prepared in ampoules of I c.c. oily solution containing 1000, 
10,000, 20, (XX) or 50,000 international units. One mg. of oestradiol benzoate 
is equivalent to 10,000 international units. Tablets are prepared in strengths 
of KXX), 30(X) and 10,000 international units. Vaginal or rectal suppositories 
contain 1000 and 10,(X)0 international units (i.e. 0*1 mg. and 1 mg. respectively). 
Ointment containing 0*5 mg., 1 mg. or 2 mg. per gram, is put up in tubes 
of 18 or 25 grams. Standardisation of oestrogenic hormones is now by weight. 
Biological assay is by the production of oestrus in evariectomised rats and 
mice. 

(Estradiol is a natural occurring hormone obtainable from ovarian foUicular 
fluid, but other oestrogenic hormones, which do not occur naturally, can be 
synthesised. Of these, stilboestrol is prepared in 1 c.c. ampoules of oily 
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solution, containing 1 or 5 mg., and in tablets of O’l, 0*5, 1 andf One mg. 
is equivalent to 10,000 international units. Stilbcestrol ib; eloper than 
oestradiol and equally efficacious, but it has the disadvanta^ of producing 
nausea and vomiting, and even skin rashes, in a small proportion oi patients. 
Hexoestrol, a similar preparation, used in comparable doses, is apparently 
less toxic. StilboBstrof ointment is also available in concentration of 0*1 mg. 
per gram of lanoline base. 


PROGESTERONE 

This hormone can be obtained from the corpus luteum, but is now generally 
prepared by synthesis. One mg. of progesterone is equivateiJLt to 1 inter- 
national unit. It is usually given by intramuscular injection, anJ k prepared 
in 1 c.c. ampoules of oily solution containing 1, 2, 5 or 10 mg. A fiirther 
synthesis produces a compound of progesterone active by mouth, but fche 
dosage by this route is four times that by injection. It is called anhydro- 
hydroxy-progesterone, or pregneninolone, and is prepared in 5 and 10 mg. 
tablets. Standardisation is now by weight. Biological assay is by the 
production of secretory endometrium in young rabbits. 


TESTOSTERONE PROPIONATE 

Testosterone can be obtained from the testes, but it is prepared com- 
mercially by synthesis from cholesterol and subsequent esterification to the 
propionate. It is available for intramuscular injection in ampoules of 1 c.c. 
of oily solution containing 5, 10 and 25 mg. (1 mg. is equivalent to 50 inter- 
national units). It is also effective by subcutaneous inunction (four times 
the intramuscular dosage), and for this purpose is prepared in tubes of 
25 grams of ointment containing 2 mg. per gram, or m more concentrated 
form in tubes of 2 grams of ointment containing 25 mg. per gram. Methyl 
testosterone in 5 mg. tablets has been employed experimentally by the 
oral route, but is not yet available commercially. The dosage is some foiu: 
times that by injection. Standardisation is by weight. Biological assay is 
by measurement of the increase of comb growth in capons. 


GONADOTROPHIC HORMONE 

The problem of scientific prescribing offers some difficulty in the case of 
the gonadotrophins, since the essential hormones have not been isolated, 
crystallised or synthesised. Gonadotrophin A is obtained from pregnant 
mare’s serum, and its preponderate action in lower animals is follicle ripening ; 
Gonadotrophin B is obtained from human pregnancy urine, and its preponderate 
action is that of luteinising. Both are given by intramuscular injection and 
are prepared in ampoules containing powder to be dissolved in I c.c. solvent, 
with the exception of one preparation, antuitrin 8, which is in liquid form. 
Standardisation is by measuring the increase in weight of the ovary of im- 
mature mice, or by the production of oestrus in immature rats. 
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Gowidotrophiu A : Aatoptsb (Boots), 100 units psr c.o. ; . (Jestyl (Organon), 
400 units per c.o. ; Gonadyl (Roussel), 40 units per c,c. ; Prolan (Bayer), 100, 
600 and 2000 units per c.c. ; Serogan (B,J).H.), 200, and KXX) units per c.c. 
Gonadotrophin B : Autuitrin S (Parke, Davjs A Oo.), 100 and TiiX) units 
per c.c, ; Gonaji (B.D.H,), 100 aud 600 units j)cr c.c. ; Physostab (Boots), 
loo unite per c.c. ; Prcgnyl (Organon), 100, 500 and 1500 units per c.c. 


ADRENAL CORTEX HORMONES 

The essential hormone, desoxycorticosterone acetate, is prepared by 
synthesis from cjkolesterol, and is available for intramuscular iujection in 
1 0 . 0 , ampules of oily solution coutaining 5 mg. One c.c. ampoules of benzyl 
alcohol, cptttaiuing 20 mg, of desoxycorticosterone acetate, may be used for 
cutaneous inunction, but are not yet commercially available. Cortical 
ex^tKmte are also prescribed as solutions for intramuscular injection, aud are 
labelled in rat units, dog units, or according to the weight of crude cortex. 
Generally speaking, they do not differ from one another in relative potency. 
Such preparations are Cortin (Organon), Eschatin (Parke, Davis & Co.), and 
Eucortone (Allen & Haubnrys, Ltd.), usually prescribed iu rubber'Capped 
bottles of 10 c.c. They are standardised by their maintenance of adrenalec- 
tomised rats, or dogs, or by measuring the muscular contraction of the 
gastrocnemius muscle of adrenalectouiised rate, before and after the injection 
of the cortical extract. 


GROWTH HORMONE 

This is prepared by Parke, Davis & Co., and called Antuitrm Growth, 
It is available in rubber-cupped bottles of 10 c.c., each c.c. coutaiuiug 
10 rat unite. Organon have a similar preparation (Crescormon) iu powder 
aud solvent ampoules, each containing 120 rat unite. Growth hormone is 
standardised on bypophysectomised rate by measuring the increase in body 
weight and the increase in length of the tail vertebral seen radiologically. 


PROLACTIN 

This lactogenic hormone is presented in 15 c.c. rubber-capped vials con- 
taining 60 Riddle unite per c.e. (Physolactiii-Glaxo) ; or 30 Riddle units per 
c.c. (Prolactiu-Orgauon). It is standardised by the increase in weight of 
the crop gland of an injected pigeon. 


S. L. Simpson. 
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DISEASES OF THE DIGESTIVE SYSTEM 
DISEASES OF THE MOUTH 

ORAL SEPSIS 1 

Oral is the (’condition iti which excessive Ixicterial activity occurs in 
the mouth. Apart from actual infection associated with the teeth and gums, 
it develops whenever insufficient attention is paid to the cleanliness of the 
mouth. Thus particles of food may stagnate between the teeth, under 
bridges, and in connection with badly fitted dental fillings, crowns and plates 
which are not removed and wiished with sufficient frequency. 

The mouth should be thoroughly examined in every patient, from what^ 
ever condition he may be suffering, but with special care in all digestive dis- 
orders and in those conditions which will bo presently descriW as possible 
so(}uels of oral sepsis, even if the patient says he has never suffered from 
toothache and that he regularly visits his dentist. In patientvs who wear 
tooth-plates the mouth should be examined both before and after their 
removal. Each tooth and the gum surrounding it should be carefully in- 
spected. The presence of tartar and rod swollen gums indicates that some 
infection is present. In doubtful cases the patient should be sent to a dentist 
for an expert opinion, and if no obvious disease is found, radiographs should 
he taken, as they alone can show with certainty the existence of septic foci 
under apparently well-fitting crowns and fillings and at the roots of teeth 
which are otlierwise perfectly healthy, and they make it })ossible to determine 
wdth great accuracy the extent of any penodoutal infection, 

Djsntal Hygiene 

Dental sei)si8 does not occur if the t(*eth are always kept free from food 
between meals. The teeth should bo thoroughly cleaned every morning 
and evening by brushing in one direction only— from the gums towards the 
teeth. 

Normally the gums completely fill the spaces between the teeth, but 
when they begin to recede, as in pyorrliCBa, the spaces are no longer filled 
and food collects between the teeth. As this food cannot be removed by a 
tooth-brush, the brushing must be followed at night by the use of a metal 
tooth-pick, bent at an angle so that it will pass readily between the molar 
teeth. Patients with inflamed gums or pyorrhoea should also massage the 
gums with the forefinger and thumb from the gum towards the teeth after 

' 1 am indebted to Mr. A. L, 8peneer-Payne for help in revising this section. 

521 



622 btStlASfeS OP tHfi DtGfcSTIVE SVSTEM 

using the brush, and the dried gum margin should be painted with tincture 
of iodine applied on a small swab of wool held by curved dental tweezers. 

Artificial teeth should be kept in antiseptic at night, and should be thor- 
oughly scrubbed with a brush and soap and water, if possible after every meal. 

Children should be given some food at each meal which requires thorough 
mastication. Soft food, which can be swallowed without chewing and with 
the production of little or no saliva, is likely to cause stagnation of sticky 
carbohydrate material between the teeth. Mouth -breathing should be 
correct^ by direct treatment of nasal obstruction and by respiratory 
exercises. 

At the end of every meal some fluid should be drunk, or some fresh fruit, 
the acid of which excites the flow of saliva, should be eaten in order to keep 
the teeth clean. 

The dentist should be visited twice a year, even when there is no reason 
to suppose that anything is abnormal, so that tartar can be removed, early 
caries dealt with, and pyorrhoea alveolaris recognised and treated in its 
earliest stage. 

(1) Pyorrhoea Alveolaris ; Chronic Periodontitis 

Etiology and Pathology. — Stagnation of food mixed with pyogenic 
organisms between the teeth leads to inflammation of the edge of the gums 
— marginal gingivitis. The attachment of the muco-periosteum to the neck 
of the tooth is destroyed, and a pocket develops between the tooth and the 
gum. The margin of the alveolar process is then slowly eroded as a result 
of rarefying osteitis, until it may finally be replaced by granulation tissue. 
Stagnation of infective material in the pocket leads to gradual extension of 
the disease and aggravation of the gingivitis. Pus is produced, the condition 
at this stage being commonly known as pyorrhoea alveolaris. 

Symptoms. — In marginal gingivitis the edge of the gum of one or more 
teeth is red and swollen and bleeds with abnormal ease when brushed, the first 
part to be affected being usually the interdental papillae. When pyorrhoea 
alveolaris has developed, pockets are present round the teeth, and pus can 
generally be seen exuding from the edge of the gum ; even when none is seen 
on first examining the mouth, beads of pus appear if the edges of the gum 
are pressed. In chronic cases the teeth are often loose. Eeflex salivation 
occurs, and an excessive quantity of mucus is secreted by the small mucous 
glands of the mouth. This is a common cause of acrophagy. The accumula- 
tion of decomposing food, debris and pus in the pockets round the teeth 
produces an unpleasant taste in the mouth, most marked on waking in the 
morning, and is a common cause of foul breath. There is no pain, and the 
slight discomfort which may be present is generally insufficient to induce the 
patient to consult a dentist. 

Treatment. — In early cases the disease can be arrested by sealing and 
treatment of the pockets with strong antiseptics. When the supporting bone 
has been destroyed to more than half the depth of the root, extraction is 
necessary. In intermediate cases the gum should be cut away in order to 
eradicate the pockets. This should be followed by correct brushing, and 
massage by the fingers of the outer and inner surfaces and by wooden tooth- 
picks between the teeth. 
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(2) Dental Caries 

Etiology and Pathology. — ^Foods containing a relatively high content 
of vitamin D promote the calcification of teeth, whilst cereals, especially 
oatmeal, contain a substance which hinders calcification. When vitamin D 
is abundant in the diet its calcifying power is strong enough to counteract 
the effect of cereals and of a relative deficiency of calcium. Dental caries 
occurs when the diet is deficient in vitamin D, especially when this is associated 
with excess of cereals or deficiency in calcium. The organic acids produced 
by fermentation of carbohydrate foods is an additional factor. 

Symptoms. — Carious teeth are tender, and their presence renders mastica- 
tion painful. The patient therefore avoids using the affected teeth, and 
this favours the deposit of tartar and the stagnation of food. If many teeth 
are affected the food is bolted, so that indigestion is likely to occur owing to 
insufficient mastication, quite apart from possible infection of the alimentary 
canal caused by swallowing septic material from the mouth. The irritation 
produced by the decomposition of stagnant food around the teeth gives rise 
to marginal gingivitis and pyorrhoea alveolaris. Oral sepsis produced in 
this way is of much more importance than that caused by the caries itself, 
as the quantity of decomposing material and bacteria swallowed from dental 
cavities is comparatively small, and no local absorption of toxins or bacteria 
can occur so long as the pulp cavity is not reached. When the latter becomes 
infected, absorption of toxins is likely to lead to enlargement of the cervical 
glands, especially in children, and the chronic inflammation produced in this' way 
is a common precursor of tuberculous infection of the glands, and probably also 
predisposes to lymphadenomatous changes. Inflammation of the pulp spreads 
to the periodontal membrane and may finally produce an alveolar abscess. 

Dental caries is the most common cause of toothache, and pain is often 
referred to various situations more or less remote from the teeth. 

Treatment. — “ A relatively high vitamin D content of the food can do 
much to diminish the incidence of caries in children if the vitamin is given 
during the development of the teeth ; a beneficial effect may be obtained 
if it is given at a fairly late stage of development ; and even when it is given 
after the eruption of the teeth the onset and spread of caries is delayed.” ^ 
The chief source of vitamin D is milk, and, when necessary, cod-liver oil or 
synthetic vitamin D (calciferol) should be given in addition. 

Dental cavities produced by caries should be filled at the earliest possible 
moment, but if this cannot be efficiently done the teeth should be extracted, 
as tender teeth which prevent proper mastication are a much greater source 
of danger than the absence of teeth, even in very young children. Removal 
of all the milk-teeth in children may cause narrowing of the dental arch and 
consequent crowding of the permanent teeth, but this can be easily remedied 
by treatment, whereas the septic condition of the mouth caused by extensive 
caries may lead to permanent ill-results, 

(3) Apical Infection 

i£tiology. — Infection of the apex of the root of a tooth can occur only if 
the pulp is dead, except in rare cases of extensive caries. 

\Medioal Retearoh GounoU, Special Beport^ No, 211, 1936. 
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Symptoms. — Apical infection may be acute or chronic. In the former 
an alveolar abscess forms ; this gives rise to the usual symptoms and signs 
of inflammation. Chronic apical infection, on the other hand, frequently 
gives rise to no pain or discomfort, and no signs recognisable on ordinary 
examination. It can then be recognised only in a good radiograph. 

Treatment. — In cases of only moderate severity the pulp canal should 
be opened and sterilised with ammoniacal silver nitrate followed by formalin, 
or by ionization with zinc chloride, and the root should be filled to its apex 
with an impervious material. In more advanced cases, and in all in which 
secondary symptoms are present, extraction should be performed without 
delay and the socket should be curetted. 

Eesults of Oral Sepsis 

The inflamed condition of the gums often leads to general stomatitis and 
flotnetimes to chronic pharyngitis and tonsillitis. Infection of teeth in the 
upper jaw may spread directly to the antrum and lead to sinusitis. Inhala- 
tion of septic material from the mouth may lead to infection of the bronchi and 
lungs, the danger of pulmonary complications after general anaesthesia being 
greatly increased if the mouth is in a septic condition. Chronic bronchitis 
and bronchiectasis often improve rapidly when oral sepsis is overcome. 

Most of the pus which is constantly forming round the teeth in pyorrhoea 
alveolaris is swallowed ; the amount is often considerable, as the ulcerated 
area round each tooth may be as great as half a square inch. During the 
day the infected pus is so diluted by what is eaten and drunk that it 
cannot do much damage, most of the bacteria being destroyed by the hydro- 
chloric acid in the stomach. During the night, however, when no hydro- 
chloric acid is secreted and nothing is eaten or drunk, the pus and organisms 
which are constantly swallowed with the saliva may infect the stomach and 
intestines. Pyorrhoea alveolaris is thus an important factor in the production 
of chronic gastritis, especially in individuals with hypochlorhydria and achlor- 
hydria. In those with constitutional hyperchlorhydria it may help to prevent 
the healing of a chronic gastric or duodenal ulcer. The danger of irifecting 
the small intestine and, through it, the colon, and of ascending infection of the 
gall-bladder and appendix is greatly increased in the absence of the normal 
bactericidal action of the gastric juice in achlorhydria. 

The local reaction in pyorrhoea and in apical infection may be sufficient 
to prevent the passage of toxins and organisms into the circulation* In many 
oases, however, toxins are absorbed. Non-haemolytic strep 
In the blood immediately after the extraction of teeth in tr*^ 5i oases 

if ohronic gum infection is present, and less frequently with a\ mfeotion. 
The trauma caused by ** rocking a tooth during its removal increases the 
liability to a severe degree of bacteriasmia. The bacteriaemia generally lasts 
only ten minutes, but occasionally subacute streptococcal septicaemia follows, 
and, if the heart valves are already abnormal, subacute, infective endocarditis 
may develop. 

Apart from bacteriaemia the toxaemia caused by chronic dental infection 
may ^ve rise to general ill-health, which may be accompanied by septic 
anaemia and slight chronic pyrexia. Predispoi^ individuals may develop 
rheumatoid arthritis, fibrositis, neuritis, and less frequently iridocyclitis. 



STOMATITIS 626 

Other forma of joint disease, such as gout and osteoarthritis, may be aggravated 
by the tos:iiie resulting from oral sepsis. Various disorders of t^ skin, such 
as chronic eczema, urticaria, rosacea and erythema, may also occur, and 
angioneurotic oedema is generally secondary to dental sepsis. The causal 
connection between these conditions and dental sepsis is shown by their 
temporary aggravation after an overdose of autogenous vaccine and in some 
cases after extracting the teeth. 

Treatment. — When dental extraction is required in patients with old 
valvular disease of the heart, great care should be taken to eliminate gross 
infection as completely as possible before the operation, and manipulation 
of the infected teeth during the extraction should be reduced to a minimum. 
In any case teeth should not be extracted until pockets have been thoroughly 
cleansed or sterilised by the electric cautery. With more local infection and 
in the presence of general disease the patient should be desensitised by giving 
two or three doses of an autogenous vaccine, the last about five days before 
the first extractions. If many teeth are infected, two or three should be 
extracted at intervals of about five days in order to reduce the risk of a severe 
reaction. 

Although the masticatory power of artificial teeth is only about one-fifth 
of that of normal teeth, indigestion is unlikely to result if care is taken to 
avoid tough meat and hard food. Even in the absence of artificial teeth no 
disturbance of digestion follows if only soft food is eaten. 

The removal of the teeth does not result in the complete eradication 
of the disease unless care is taken to remove at the same time the diseased 
parts of the supporting alveolus, as radiograms may still show small areas 
of rarefying osteitis, from which it is possible to obtain cultures of strepto- 
cocci, which continue to give rise to general symptoms. Curetting the 
diseased bone after incision of the gum, followed by the use of an autogenous 
vaccine, is the most satisfactory treatment for such residual foci of infection. 


STOMATITIS 
Catarrhal Stomatitis 

Etiology. — Catarrhal stomatitis is common in ill-nourished children 
during dentition and in association with gaatro-intestinal disturbances. In 
adults it may result from excessive consumption of alcohol or highly-seasoned 
food, or excessive smoking. It is sometimes present in the specific fevers, 
and may also be caused by septic teeth and a dirty or badly-fitting plate. 
It develops rapidly in very ill people whose mouths are not kept clean, 
especially if they sleep with the mouth open. 

Symptoms. — The gums and lips are often afiected alone ; in other oases 
the whole mouth, including the tongue, is involved. The mucous membrane 
is red and dry, but excess of mucus may be secreted by the small buccal 
glands. The tongue is swollen and furred. 

The mouth is uncomfortable, and occasionally actual pain is present, 
especially on mestioation. The patient complains of a nasty taste, especially 
on waking, and fetor oris may be present. The general health is unaffected. 

Treatment. — The teeth should be cleaned with special care, and the 
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tongue kept as free as possible &om fur by scraping, A mouth-wash should 
be iised after each meal, and glycerin of borax should then be applied to 
the inflamed parts. 


Uloebauve Stomatitis 

AEtiology. — Ulcerative stomatitis is not a speciflc disease, but is, like 
catarrhal stomatitis, produced by the action of various irritants. It can 
develop from neglect^ cases of catarrhal stomatitis, and is a prominent 
symptom of mercurial poisoning and scurvy. The following are special 
varieties of the condition : 

(a) Recurrent Ulceration in Adults. 

Single or multiple superficial ulcers may occur on the mucous membrane of 
the cheeks, lips, tongue and gums. They have a grey surface with a red, but 
not raised, border, and the intervening mucous membrane is generally healthy. 
In severe cases, however, the ulcer is deeper and its base bright red. Each 
ulcer generally lasts only a few days, but a patient may have one or more in 
his mouth for months, or even years, without an interval. They are often 
very painful, especially on chewing, and it may be impossible to take any 
acid food. Their aetiology is most obscure ; the condition is aggravated by 
oral sepsis and ill-fitting plates, and some ulcers may begin as abrasions pro- 
duced by the careless use of a tooth-brush, but it appears to depend primarily 
upon some obscure constitutional defect. It is not associated with any dis- 
turbance in digestion or with any special form of gastric secretion. The saliva 
is not acid and the ulcers do not appear to be infective in origin. 

No treatment beyond scrupulous attention to oral hygiene and the 
application of silver nitrate to each ulcer as it appears is, as a rule, of any 
use. A severe recurrent case, associated with colitis, in a girl of seven, com- 
pletely recovered after adding liver to the diet. 

(b) Aphthous (or Vesicular) Stomatitis. 

Etiology. — Aphthous stomatitis occurs especially in children under 
three, either alone or associated with some febrile or digestive disorder. 

Symptoms. — ^The aphthae consist of small slightly raised vesicles, each sur- 
roipided by a red areola. Within 24 hours the vesicles rupture, leaving grey 
ulcers, 2 to 4 mm. in diameter, with bright red margins. The ulcers heal 
rapidly. They occur especially on the inner surface of the lips, the edges of 
the tongue and the inside of the cheek ; in severe cases the pillars of the 
fauces may be affected. 

The mouth feels sore, and the child is unwilling to take food. Salivation is 
fre^ently present. 

Treataent. — The mouth must be carefully washed after meals with 
potassium chlorate solution (10 grs. to 1 fl. oz.). In severe cases the ulcers 
may be treated with silver nitrate. 

(c) Follicular Stomatitis. 

^Etiology. — ^FolUcular stomatitis may occur at any age, but especially in 
nursiiig women. 

Sjrmptoms. — The mucous follicles of the lips and cheeks become inflamed 
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and swollen ; the epithelium over them breaks down, and ulcers, 3 to 6 mm. 
in diameter, result. They may cause no trouble, but more commonly they 
give rise to a considerable amount of pain on taking food ai^ to reflex 
salivation. 

Treatment. — The ulcers heal rapidly after being touched with silver 
nitrate. 

(d) Mebcurial Stomatitis. 

Etiology. — Stomatitis may occur when large doses of mercury are taken, 
especially in individuals already suffering from oral sepsis. Some people are 
especially susceptible to mercurial poisoning and develop stomatitis after 
taking a comparatively small dose. 

Symptoms. — The gums become sore, red, swollen and finally ulcerated ; 
mastication is painful. Salivation occurs, and the salivary glands may be 
enlarged, tender and painful. The tongue is swollen, and the neighbouring 
lymphatic glands are often enlarged. The breath is foul, and the patient 
complains of a metallic taste. Formerly, when mercury was given for syphilis 
more frequently and with less care than at present, the teeth often became 
loose and the pharynx affected, but these complications are now rare. 

Treatment. — The administration of mercury shoidd at once be discon- 
tinued. The bowels should be wel lopened by giving salts in order to facilitate 
the elimination of the mercury present in the body. 

(e) Ulcero-Membranous Stomatitis. 

Etiology and Pathology. — Severe ulcero-membranous stomatitis is a 
contagious disease, which occurred in epidemic form among the troops in 
England and France during the War of 1914-1918, and it is by no means rare 
in civilians. It appears to be caused by infection with the same spirilla and 
fusiform bacilli which cause Vincent’s angina. 

Symptoms. — All parts of the mouth and pharynx may be involved, but 
the margins of the gums are specially liable to be affected. The stomatitis 
is similar to that caused by mercury, and the gums may be so swollen and 
bleed so readily that scurvy is simulated. The breath has a characteristic 
fetid odour, and the tender gums may make mastication painful. 

The disease is sometimes acute, but more often runs a chronic course and 
is often followed by pyorrhoea alveolaris. It generally gives rise to but little 
constitutional disturbance. 

Treatment. — The pockets and interdental spaces should be packed with 
a paste of zinc oxide and cloves on strands of cotton-wool, which is left for 
at least a week. After removal the teeth should be scaled and any suspicious 
areas treated by leaving liquor arsenicalis in contact for 15 minutes. Sodium 
perborate should be used as a tooth-powder and hydrogen peroxide as a 
mouth- wash. Treatment must be maintained for at least a fortnight after 
all signs of stomatitis have disappeared. 

(/) Gangrenous Stomatitis. 

Synonyms. — Cancrum oris ; Noma. 

Etiology. — This rare disease occurs in children, especially girls between 
the ages of two and five, who live under very insanitary conditions. It 
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d^yd(^s dtifing eoirrAleseeticd :ftom an aent^ fever, espeoiatlj^ 
ear^wslee, and lees ^nentl]^ scarlet and typhoid fever. It also forms part of 
the dimcal picttire of agranulocytoais (p. 800). 

Symptoms. — A sloughing idcer develops in the inside of the cheek or on 
the gums ; it rapidly spreads and leads to brawny induration of the skin of 
the cheek. Occasionally it heals spontaneously, but more frequently it 
perforates the cheek or spreads to the tongue, chin, jawbone or eyelid 
and eye. 

Oanemm oris is accompanied by severe constittitional symptoms, the 
patient being prostrated With a high temperature and rapid pulse ; diarrhoea 
or broncho-pneumonia frequently follows, and death generally occurs between 
seven and ten days on the onset. 

Treatment*— The only adequate treatment for canorum oris in children 
is to destroy the diseased part as completely as possible with the cautery. 
For the treatment of agranulocytosis vide p, 801. 

Thrush 

Etiology. — Thrush is most common in weak, emaciated infants with 
gastro^intestinal symptoms, who have been fed with an unsuitable diet, 
and whose mouths have not been kept dean. Acid fermentation of food 
remnants leads to catarrhal stomatitis, and this is likely to be followed by 
thrush. Thrush occurs in epidemic form in badly-managed institutions, being 
spread by dirty feeding-bottles. The disease may also occur in enfeebled 
adults in the late stages of tuberculosis, cancer and diabetes, and in severe 
febrile infections. 

Pathology. — Thrush is caused by infection with Oidium altnoam — a 
fungus, the filaments of which form a dense felt-work in the superheial 
epithelial layer of the mucous membrane. 

Symptoms. — Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and pharynx. In rare cases the entire 
buccal mucous membrane is covered, and the infection may even spread to 
the vocal cords, oesophagus and stomach. It begins as slightly raised, pearl- 
white spots, which gradually grow and then coalesce. The white material 
can be readily detached, leaving either intact mucous membrane, or, in more 
severe cases^ a bleeding and ulcerated surface. 

Diagnosis. — Adherent milk curds may superficially simulate thrush. 
In aphthous stomatitis the white patches are at first vesicles and then 
de^nite ulcers, and salivation is present in contrast to the dry mouth 
in thrush. A definite diagnosis can be made only with the aid of the 
microscope. 

Treatment. — Thrush should be prevented by keeping the mouth clean 
and babies’ bottles sterilised. It is important to improve the patient’s general 
health as well as to give local treatment. The mouth should be washed with 
sodium sulphite solution (60 grs. to 1 fl. oz.), after which the fungus can be 
easily scraped off. 


Arthur F. Hurst. 
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DISEASES or THE SALIVARY GLANDS 

PTYALI8M 

Etiology. — The flow of saliva is increased by reflexes originating in the 
mouth and also in more distant situations. Thus all pathological oonditkins 
in the mouth and its neighbourhood, such as stomatitis, epithelioma of the 
tongue and carious teeth, especially if associated with pain, are accompanied 
by salivation. Trigeminal neuralgia, whatever its cause, is frequently associ- 
ated with a reflex flow of saliva. Mechanical irritation of the oesophagus 
caused by the passage of a tube into the stomach or by the impaction of a 
foreign body causes salivation, which is a common symptom in achalasia of 
the cardia and in simple and malignant ulceration of the oesophagus. Reflex 
salivation is the cause of waterbrash associated with the hyperchlorhydria 
of duodenal ulcer. 

The salivation which may occur during menstruation and in the early 
months of pregnancy is also probably reflex in origin. Salivation is a common 
and sometimes very distressing symptom of paralysis agitans and post- 
encephalitic parkinsonism. Ptyalism may result from excessive smoking. It 
is also caused by the specific stimulating action of certain drugs, such as 
pilocarpine, and by drugs such as the iodides and mercury, which are j)artially 
excreted by the salivary glands. 

Salivation due to any of the causes already described may be exaggerated 
or perpetuated by auto-suggestion (hysterical ptyalism). 

Symptoms. — Every time saliva is swallowed some air passes with it into 
the stomach, which may therefore become distended with swallowed air. 
In neurotic individuals with ptyalism a spitting or swallowing tic may develop ; 
the latter is always accompanied by aerophagy and the patient consequently 
complains of severe flatulence (p. 574). Excessive salivation may also cause 
waterbrash (p. 572). 

Treatment. — In order to cure ptyalism the primary cause must be dis- 
covered and removed. As purely symptomatic treatment, belladonna should 
be given : 5 minims of the tincture, taken three times a day, half an hour before 
meals, is sufficient in the majority of cases, but occasionally much larger doses 
are required. The dmg has the additional advantage of diminishing the 
secretion of gastric juice when gastric hypersecretion is the primary cause. 
Hysterical ptyalism can be cured by psychotherapy. 


XEROSTOMIA 

Etiology. — The dry mouth, which is constantly present in fevers, 
is due mainly to deficiency in the psychical, chemical and mechanical stimuli 
to salivary secretion. The associated toxsamia probably also exerts some 
direct inhibitory action on the gland-cells. Depressing emotions and the 
loss or perversion of taste, which may occur when the tongue is fiirred, result 
in diminution in the psychical secretion. The paralysis of the secretory 
nerve-endings produced by belladonna, stramonium and their alkaloids 
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sets the limit to the dose of these drugs which can be administered. The 
secretion of saliva is also diminished when excessive quantities of fluid are 
lost by other channels, as in severe diarrhoea. Diseases of the salivary glands 
themselves, such as mumps, result in diminished secretion. Severe xerostomia 
occasionally develops without any obvious cause. Xerostomia is also a 
common result of sleeping with the mouth open. 

Symptoms. — Deficient secretion of saliva causes the mouth to become dry 
and septic, as particles of food remain between the teeth, where they undergo 
bacterial decomposition. The tongue is furred and there is often an unpleasant 
taste in the mouth. It is difficult to chew food sufficiently, and the appetite is 
impaired as a result of the condition of the mouth and the difficulty in tasting. 
The insufficiently chewed food is likely to irritate the stomach. In severe 
cases dysphagia occurs and speech becomes difficult. The loss of the digestion 
of starch by the ptyalin of the saliva is of no importance owing to the amylo- 
Ijrtic activity of the pancreatic juice. 

Treatment. — A diet should be chosen which stimulates the flow of saliva ; 
acids are most active, then salt and bitters, whilst sweet substances have 
very little action. The food should be given in as appetising a form as possible 
and masticated very thoroughly. If the saliva is only slightly deficient, 
dry biscuits should be taken at each meal. The taste of a bitter mixture 
taken immediately before meals may directly stimulate the flow of saliva, 
and pilocarpine may be tried, but it is rarely of much use, as a dose sufficiently 
large to increase the flow of saliva generally produces unpleasant symptoms, 
such as excessive sweating. It is, however, valuable in the treatment of 
paralysis agitans and post^encephalitic parkinsonism, as it counteracts the 
xerostomia (and also the paralysis of the intrinsic eye muscles) often caused 
by hyoscine and stramonium, without diminishing their effect on the tremor 
of paralysis agitans and the rigidity following encephalitis. Great care should 
be taken to keep the teeth clean, and the mouth should be washed after each 
meal. 


SPECIFIC PAKOTITIS (MUMPS)— (see p. 163) 

PAEOTITIS 

Etiology. — Parotitis is almost always due to infection ascending 
Stenson^s duct from the mouth. This is particularly apt to occur in the 
acute parotitis that not infrequently follows operations on the alimentary 
tract, when the mouth has become septic owing to dehydration, the absence 
of chewing and normal salivation. It may follow obstruction by a stone in 
Stenson^s duct. Subacute parotitis commonly occurs without obvious cause 
in persons with healthy mouths. Infection presumably ascends in these 
cases from the mouth, but may occur by direct spread from the tonsils, 
through the lymphatics draining an infected middle ear, or possibly by blood 
stream infection. This subacute or recurrent type of infection is relatively 
common in children and occurs more frequently in women than in men. 
An ascending infection may be limited to Stenson’s duct, not involving the 
gland itself, and therefore giving rise to a condition of sialodochitis. 

Symptoms. — In acute parotitis following operation both glands are 
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generally affected, except in mild cases when the condition is often unilateral. 
The glands are enlarged and tender, the skin over them stretched and shiny. 
In severe cases suppuration takes place, the neighbouring lymphatic glands 
enlarge, the temperature is high and constitutional symptoms are present. 
The mouth is dry and difficult to keep clean ; the tongue is covered with a 
thick, dry fur. The mouth of Stenson’s duct is everted and forms a small, red 
nodule from which a bead of pus can sometimes be squeezed. In milder cases 
the inflammation gradually subsides ; rarely the condition becomes chronic, 
the parotid glands remaining permanently enlarged and secreting no saliva. 

In the subacute form swelling of one or both glands may occur on a single 
occasion or repeatedly at intervals of weeks or months, sometimes over a 
period of many years. The swelling usually lasts for several days, but may 
persist for months. Fluctuation in the size of the swelling takes place, an 
increase usually accompanying or following mastication. The inflamed gland 
is painful to touch and the overlying skin may be reddened and hot. Firm 
pressure over the gland often causes expulsion of pus or turbid saliva from 
the reddened oriflce of Stenson’s duct. In recurrent cases the saliva is clear 
and free from debris between attacks. X-ray examination of the ducts after 
injection of lipiodol frequently shows bead-like dilatation of the terminal acini. 
In severe cases there may be irregular dilatation of the main and branch ducts. 

Microscopical examination of the parotid saliva shows degenerated 
leucocytes, epithelial cell debris, and organisms. Streptococci and pneu- 
mococci are most commonly found. 

Treatment. — The mouth should be kept clean with the greatest care 
and the flow of saliva promoted by means of chewing gum. In the acute 
cases, if suppuration occurs, the gland must be incised. In subacute cases, 
Arm massage over the partoid swelling from the ear towards the angle of the 
mouth, especially at meal times, assists drainage. Local application of 
heat relieves pain and congestion. In chronic cases, the injection of 1 per cent, 
mercurochrome into the duct has proved helpful. Deep X-rays are also of 
value in chronic cases, but should be employed with care in the case of 
children. 


NON-INFECTIVE RECURRENT SWELLING OF THE PAROTID 

GLANDS 1 

/Etiology. — This condition may occur at all ages. Its pathogenesis is 
unknown, but the frequent association with conditions, such as asthma, 
hay-fever and eczema, in the patient himself and in his relatives has led 
to the suggestion that in some cases an allergic process may be responsible. 
This theory is supported by the presence of eosinophil cells in the parotid 
saliva of some cases. 

Symptoms. — Eating may precipitate attacks, especially when the food 
is acid in character, and in some patients the parotid glands become swollen 
whenever they take food over a period of years. Exposure to cold sometimes 
has the same effect. The swellings are more often bilateral than unilateral. 
They develop rapidly and are present for a short time only, often subsiding 
within half an hour and seldom persisting for more than 24 hours4 Single 
^ I am indebted to Dr. R. S. Braoe*Peanoa for this artiele. 
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isolAf;ed Attacks may occur, but owing to their brief duration and the absence 
of after*effects such cases are seldom seen, and cases presenting themselves for 
treatment are usually recurrent. Signs of inflammation are al^sent, the 
parotid saliva contains no pus, and the swellings are seldom painful. 

In some patients it is impossible to obtain saliva by pressure during 
attacks. In others the saliva differs from normal parotid saliva, as it contains 
globules of jelly-like mucus which obstruct Stenson’s duct and may be 
expressed from it, to be followed by a flow of 2 or 3 c.c. of clear saliva. It 
is m this type of case that eosinophil cells are sometimes observed both in 
the mucous plugs and the pent-up saliva ; the saliva is always sterile, but 
secondary infection may occur. 

Sialography often reveals no abnormality, but it may show changes 
resembling those seen in the infected cases. Gross fusiform dilatations of 
the main and branch ducts are found in long-standing cases of mucous 
obstruction. Infective parotitis, and a stone in Stenson’s diuit, a rare con- 
dition, must be excluded before a definite diagnosis is made. 

Treatment.— Massage over the gland is of value, especially when mucous 
obstruction is present. In some cases injection of adrenaline subcutaneously 
leads to subsidence of the swelling. 


UVEO-PAROTID SYNDROME (HEERFORDT’S DISEASE) ^ 

Definition. — Heerfordt drew attention in 1909 to the association of 
enlargement of the parotid glands with uveitis and facial paralysis, sometimes 
with lesions of other cranial nerves and a slight intermittent pyrexia. 

Pathology. — The uveo-parotid syndrome is probably a special expression 
of that form of reticulo-endotheliosis, known as sarcoidosis. Cases have been 
described in which the uveo-parotid syndrome has been found associated 
with the skin, pulmonary and bone lesions characteristic of sarcoid. The 
tuberculin skin reaction is frequently negative, but a number of cases have 
come to autopsy in which miliary tuberculosis has been the cause of death. 
Sections of the parotid gland and iris removed during life show granulation 
tissue of fibrosing type with epithelioid and giant cells but little or no tendency 
towards caseation. The appearance of the nodules which occur on the iris 
in about a third of the cases is said to be characteristic of tuberculosis if 
syphilis and leprosy are excluded. It seems certain that at least one group 
of these cases is definitely tuberculous. 

Symptoms. — The essential features are swelling of the parotid glands and 
inflammation of the uveal tract. In about half the cases there is in addition 
facial paralysis on one or both sides. Swelling of the lachrymal, submaxillary 
or sublingual glands is sometimes present, lymph glands may be generally 
enlarged, and the spleen may be palpable. Peripheral neuritis with loss of 
vibration sense, paraesthesia, anaesthesia, weakness of the limbs, and absent 
knee and ankle jerks, and paralysis of the cranial nerves other than the seventh 
have been described. Some fever is frequently present. 

The parotid swellings are almost invariably bilateral, though one side 
may precede the other. They are firm and painless, often nodular, and 
sometimes confined to one part of the gland. They do not vary in size with 
^ 1 am indebted to Dr. K. S. Bruce-Peareon for this article. 
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the secretion of saliva. The orifices of Stenson’s ducts and the sialograpbic 
appearance of the ducts are normal. The parotid saliva is clear, but may be 
diminished, leading to dryness of the mouth. The uveal lesions most com- 
monly take the form of iridocyclitis, but choroido-retiiiitis and optic neuritis 
may be present ; vitreous haemorrhages have been described, and glaucoma 
and cataract may develop. Skin lesions, including erythematous rashes, 
indurated erythematous patches on the extremities, and erythema nodosum 
occur in approximately 20 per cent, of cases ; some of these lesions are 
almost certainly due to skin sarcoid. 

Diagnosis. — In the presence of bilateral uveitis, with swelling of one or 
both parotid glands, the diagnosis is not difficult. In some cases, however, 
the uveitis or parotid swellings may precede one another by an interval of 
some weeks. In the latter case subacute parotitis can be excluded by the 
absence of tenderness over the gland and of pus cells in the parotid saliva. 
Cases in which there is swelling of the lachrymal glands fall into the group 
included in the Mikulicz syndrome. A radiograph of the thorax occasionally 
reveals evidence of tuberculosis, or the nodular deposits of sarcoid. The small 
bones of the hand may also show the radiological appearance shot holes 
of the latter. 

Prognosis. — The parotid swelling, uveitis and nerve palsies usually 
undergo apparently spontaneous cure in the course of some months or even 
after a period of two years. Eccurrences may occur, either of the original 
lesion, of sarcoid elsewhere in the body, or of frank tuberculous infection. 
The uveitis is often followed by the development of posterior synechiee, and 
vitreous opacities giving rise to impairment of vision are not uncommon. 
The facial palsy almost invariably recovers completely. In a small proportion 
of cases death resulted from tuberculosis. 

Treatment. — General treatment as for tuberculosis, and the usual treat- 
ment of uveitis should be adopted. Tuberculin injections are dangerous on 
account of the severe focal reactions that may follow. Deep X-ray treatment 
of the parotid glands has been employed successfully. 

Arthur F. Hurst. 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superfipial, follicular or lacunar, and paren- 
chymatous, according to the degree in which the various parts of the gland 
bear the brunt of inflammation; the distinction, boweyer> is not a 
definite one, as the entire orpan is necessarily inflamed. 

Etiology,-— The disease is rare in children below the age of 5 or 6, and after 
middle age ; and it is commonest in spring and autumn. It is predisposed to 
by general ill-health, overwork and a polluted atmosphere ; the escape of 
sewer-gas from defective drains is a probable cause, and the infection may be 
carried by water or milk. It occurs as a regular symptom of scarlet Uver, 
measles and diphtheria. There is a very close connection between rheu- 
matism and tonsillitis, and it was formerly believed that tonsillitis was of 
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rhcttmatic origin ; but it is now generally recognised that both acute rheumatic 
fever and chronic rheumatic pains in joints and muscles are frequently 
caused by septic infection through the tonsils. Unhealthy conditions of the 
tonsils due to previous inflammation strongly predispose to further attacks 
by causing adhesions in the crypts or supratonsillar tosses, and between the 
tonsils and the pillars and plices, thus promoting the retention of secretion ; 
previous partial removal acts in the same way. 

Sjrmptoms. — The symptoms are those of a feverish attack, together with 
a sore throat ; the former often appears before the latter, and only examination 
of the throat reveals the cause of the disturbance. The temperature may rise 
to 103^ or 105^ F., and there is a variable degree of malaise, backache, head- 
ache and pain in the limbs. The soreness of the throat radiates to the ear, 
and is increased by attempts to swallow ; the voice becomes thick, the breath 
foul, and the submaxillary and upper cervical glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being oedematous. The surface of 
the tonsils is usually spotted over with yellowish masses of secretion which 
have exuded from the crypts ; sometimes this secretion becomes confluent 
on the tonsils and occasionally, though rarely, it spreads beyond their 
surface — it is soft and readily wiped away. The tongue is coated, and the 
fauces covered with tenacious mucus. There is usually constipation, and 
the urine is scanty and high-coloured, but not ordinarily albuminous. Albu- 
minuria is, however, an occasional complication, as are pericarditis, endo- 
carditis and suppurative otitis media. 

Diagnosis. — The diagnosis from diphtheria is important, and sometimes 
difficult. The latter is more gradual and asthenic in onset, with less pain, 
less fever and a more rapid pulse, and the urine frequently contains albumin. 
The membrane of diphtheria is greyish-white rather than yellowish, and 
frequently spreads to the pillars and soft palate ; whereas the exudation of 
tonsillitis rarely spreads, and never to any great extent, beyond the surface 
of the tonsils. The diphtheritic membrane is adherent and, when detached, 
leaves a raw bleeding surface, while that of tonsillitis is readily removed and 
more often discrete. In cases of doubt a bacteriological examination should 
always be made, and an injection of antitoxin should be given while waiting 
for the result. 

Treatment. — ^The patient should be kept in bed in a warm well-ventilated 
room, an initial dose of calomel, 2 to 4 grains, should be administered and 
followed by a saline aperient. Externally, warmth is usually more comfort- 
ing than cold, and a hot fomentation applied to the neck and covered by a 
large pad of cotton-wool gives some relief. Internally, especially if the 
fauces are clogged with tenacious mucus, a warm alkaline lotion, such as 
Dobell’s solution (see p. 1086), may be used with advantage, either by means 
of a spray or a rubber ball-syringe ; but, if the inflammation is so severe 
that the patient is unable to open the mouth without pain, the lotion should 
only be used as a mouth-wash ; gargling is, of course,^ only jpossible in mild 
cases. Lozenges containing potassium chlorate, guaiacum or formalin may be 
employed. Of internal medication, sodium salicylate holds the favourite 
place in doses of 15 grains every 3 hours, and later three times a day ; or 
aspirin, 10 grains, may be used instead ; potassium chlorate in Ingrain 
doses, three or four times daily, appears to be helpful, especially in the 
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foUiculaT vaiietj ) and guaiacnm, in the form of miatura gnaiaci, was at 
one time in high repute. The patient muet be encoura^d to absorb as much 
nourishment as his dysphagia permits, and he will usuaUy find that soft semi- 
solids are easier to swallow than liquids ; there is room for ingenuity and 
resource in the provision of a suitable diet, such as junket, baked custard, 
ice-cream, meat jeUies and soups thickened with corn-flour or arrowroot. 
An iron and quinine mixture may be given when the acute symptoms have 
subsided. 


PERITONSILLAR ABSCESS OR QUINSY 

iEtiology. — This is an acute affection due to the formation of an abscess 
outside the tonsil caused by septic secretions in the supratonsillar fossa or in 
the depths of a crypt bursting throu^ the thin capsule of the tonsil into the 
surrounding loose areolar tissue. This process is favoured by adhesions 
obstructing the mouth of the supratonsillar fossa or the crypts, and, therefore, 

P revious tonsillitis and imperfect surgical removal are predisposing causes. 

he abscesB is usually situated above and external to the tonsil, but in rare 
cases is behind it. 

Symptoms. — The affection is unilateral; but sometimes the opposite 
side is attacked as the first recovers. It begins with a feeling of malaise, 
fever, often a rigor, and severe pain radiating from one side of the throat up to 
the ear and into the neck ; the cervical glands are enlarged and tender, and 
the neck stiff. Dysphagia is intense, the tongue thicUy coated, and the 
breath foul. The mouth cannot be opened widely, and a good light is re- 
quired for examination, when the typical large deep-red swelling is to be seen 
bulging one side of the soft palate, rus forms in 2 to 4 days and, if left alone, 
will eventually burst, usually through the soft palate ; relief is then imme- 
diate, but occasionally the opening closes prematurely and the abscess refills. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred 
from rupture of the abscess, and inspiration of the pus, during sleep. Severe 
haemorrhage may take place after spontaneous or surgical evacuation of the 
abscess when, as the blood may come from the internal carotid or from a 
branch of the external carotid artery, ligature of the common carotid is 
called for. The swelling has been known to spread to the larynx, and to 
necessitate tracheotomy. Suppuration of the cervical glands is a rare com- 
plication, as are pneumonia, septicaemia and pyseinia. 

Treatment. — The general treatment is the same as that of severe acute 
tonsillitis, and the pain sometimes calls for an occasional injection of morphine. 
Pus is probably present as soon as the swelling has assumed a well-defined 
rounded form, still more so if there is a boggy area in the centre. The abscess 
should be opened without delay, for this cuts short the attack and diminishes 
the risk of complications ; but it does not always give immediate complete 
relief when there is marked cellulitis of the surrounding tissues. After the 
application of cocaine, a narrow sharp-pointed knife is introduced with the 
cutting edge upwards and the blade held in the sagittal plane ; it is made to 
puncture the swelling at its most prominent part, and to enlarge the incision 
by cutting upwards as it is withdrawn. The knife should not be passed to a 
depth exceeding about { inch ; if pus is not struck, a sinus-forceps is intro- 
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ditc^d into the wound and pushed backwards until the pus is found, when it 
ia opened widely to assist the evacuation. After the msease has subsided, 
removal of the tonsil is advisable, in order to prevent recurrence. 


CHRONIC TONSILLITIS 

Chronic inflammation of the tonsils may, from the clmical point of 
view, be divided into two groups : Chronic Parenchymatous Tonsillitis or 
‘‘ enlarged tonsils,” and Chronic Follicular Tonsillitis. 


Chronic Parenchymatous Tonsillitis 

Enlarged tonsils in children are nearly always associated with adenoids ; 
but adenoids are often found in children whose tonsils are not enlarged. 

AEtiology. — This is similar to that of adenoids. The condition occurs 
chiefly in children between the ages of 5 and 15 ; but it frequently persists 
into adult life, although normal healthy tonsils atrophy about puberty and 
hypertrophy seldom takes place de novo after that age. The affection may 
be the result of repeated colds or a sequela of scarlet fever, diphtheria, measles 
or whooping-cough. 

Symptoms. — The symptoms are not easj^ to separate from those caused 
by the concomitant adenoids, but it is certain that chronic inflammation of 
the tonsils can affect the ears, and that gastro-intestinal disturbances and 
appendicitis are produced by the septic secretion squeezed out of the tonsils 
during deglutition. Recurrent attacks of acute tonsillitis are common ; and 
the cervical glands are frequently enlarged, may break down and suppurate, 
or may become tuberculous. 

The objective appearances are very various, and it is extremely diflS.cult 
to estimate the healthiness of a tonsil by inspection. Slightly enlarged 
tonsils may be prominent and may readily meet on gagging, while big tonsils 
are often largely buried in the palate or hidden beneath the plica triangularis 
— in which case a bulging can be seen at the side of the soft palate correspond- 
ing to the site of the upper pole. 

Treatment. — For children with slight degrees of tonsillar hypertrophy, 
palliative measures may be tried ; an open-air, country life, preferably at the 
seaside, with cod-liver oil, malt, or iodide of iron, and a nasal lotion for the 
accompanying adenoids ; paints are of doubtful utility, Mandl’s solution 
(iodine, grs, 6, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 
1 fl. oz.) is perhaps the best. 

The tonsils should be removed when there have been repeated attacks of 
tonsillitis, after a quinsy, with any affection of the middle ear, when there 
is chronic enlargement of the cervical glands, and when rheumatic fever or 
chorea has occurred. When chronic cervical adenitis is present, and is not 
due to some other obvious cause, such as pediculosis or dental caries, the 
tonsils should be removed whether they appear diseased or not ; in these 
cases about one-third of the tonsils are tuberculous, and this latent tuber- 
culosis cannot be recognised by inspection, many of these tonsils, indeed, 
bei]^ quite small. 

The reader is referred to surgical works for details of the operation, but 
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it may bq said here that, if a tonsil requires removal, it most be wwpved 
completely in its capsule, for the deeper portion of a diseased tonsil is quite 
as unhealthy as the superficial ; trouble in the remaining portion is very 
common, and the previous operation only adds to the surgeon’s difficulties^ 
In cases where operation is inadmissible, the tonsils may in adults be treated 
by diathermy, or by application of a caustic, “ London Paste,” which consists 
of equal parts of caustic potash and unslaked lime made up into a stiff paste 
with absolute alcohol. A general anaesthetic is not required, but repeated 
treatments are necessary, which are not free from pain, and all the tonsillar 
tissue can only be extirpated by unusual perseverance. 

Chuonic Follicular Tonsillitis 

Jn older subjects, when fibrosis has followed the hypertrophy, the stenosed 
crypts become filled with yellowish -white caseous masses. Tlie patient 
complains of an offensive taste, foul breath, often of recurrent attacks of sore 
throat, and of gastric disturbances. Not infrequently various forms of chronic 
toxaBmia, such as fibrositis or osteo-arthritis, are induced by absorption from 
these septic foci. In many cases the tonsils are quite small ; they may look 
healthy, but pus can be squeezed out of the crypts on applying pressure at 
the anterior pillar by means of a flat instrument. 

Treatment. — The treatment in the more marked cases is removal. There 
are, however, a good many patients who have only a few unhealthy crypts in 
the tonsils ; these may often be cured by passing a fine galvano-cautery point 
down to the fundus, several applications being usually necessary. The patient 
may also be shown how to clean out the secretion with a cotton-wool mop on 
a fine wooden applicator, and to paint the inside of the crypt with Mandl’s 
solution. 


VINCENT’S ANGINA 

^Etiology. — This affection is believed to be due to two organisms, the 
bacillus and spirillum of Vinceut growing in symbiosis ; these organisms may 
be found in many ulcerative conditions of the mouth and throat, but their con- 
stant presence in this affection points to their specific character. The invasion 
of the throat is frequently secondary to periodontal infection of the gums. 
It occurs especially in debilitated persona and under insanitary conditions 
and, though rather rare in civil life, was common during the War of 19 H'- 
1918 in some camps and barracks. 

Symptoms. — The attack begins insidiously, with malaise, general pains 
and a temperature of 100° to 101° F, The pain in the throat is slight, but the 
glands on the affected side become enlarged and tender, and the breath is 
usually offensive. The affection is nearly always unilateral. 

At first there is a patch of soft, yellowish detachable membrane on the 
affected tonsil which, in a day or two, comes partially away, exposing an ulcer 
with a well-defined margin. By the end of a week the membrane ceases to 
form, and the ulcer begins to heal. The ulceration may be quite deep in 
severe cases, but is ordinarily limited to the tonsil, and very seldom spreads 
to any distance from it. 

Complications are very rare. 
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Diagnosis. — The disease is particularly interesting by reason of its 
liability to imitate diphtheria in its early stage, and syphilitic ulceration later. 
In both cases the discovery of numerous spirilla and fusiform bacilli in smear-* 
preparations — they are difficult to cultivate — will help the physician to the 
correct diagnosis ; but these organisms may also be found in tertiary ulcera- 
tion, and the Wassermann reaction is occasionally positive in Vincent’s 
angina. The subacute onset, the raised temperature and the tenderness of 
the glands aid the differentiation from syphilis ; and from diphtheria the 
milder constitutional symptoms, the extremely localised lesion, the soft friable 
character of the membrane and the absence of the Klebs-Loeffler bacillus. 

Prognosis. — ^Death hardly ever occurs. 

Treatment. — Topical application of weak solution of iodine was recom- 
mended by Vincent. Liquor arsenicalis and vinum ipecacuanha in equal 
parts, or neoarsphenamine in the strength of 20 grains to the ounce, are 
effective ; these should be firmly applied on a swab, with due regard to their 
poisonous nature. Intravenous administration of one of the arsphenamine 
group of drugs is a valuable measure in the more severe cases. Attention 
should be paid to the condition of the gums and teeth. 

Harold S. Barwell. 


DISEASES OF THE PHARYNX 

DIVERTICULA (see p. 550) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accom})anied by 
acute rhinitis on the one hand, and by laryngitis on the other ; the tonsils 
also often participate in the inflammation. 

^Etiology. — The affection is generally due to catching cold ; it is also 
caused by traumatism of any kind and by the irritation of hot fluids, corrosives 
or chemical vapours, and it forms a part of various acute infectious fevers, such 
as measles, German measles, scarlet fever, influenza and typhoid. 

Symptoms. — The discomfort varies from a tickling sensation, or the feeling 
of a lump in the throat, to severe dysphagia. The voice is husky and thick, 
and the cervical glands tender and somewhat enlarged. There is slight fever 
and general malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides 
behind the posterior faucial pillars, where the swelling forms the so-called 
“ lateral bands.” The palate is swollen and relaxed, and the uvula elon- 
gated. The posterior wall is often covered by a film of tenacious mucus. 

Treatment. — The patient should stay in a warm roorn.and avoid the irrita- 
tion of smoking, talking, alcohol or irritating foods. Calomel, 2 to 4 grains 
should be given, and followed by a saline aperient. Aspirin, or sodium 
salicylate, is helpful, and, as the naBO-phar 3 nix is involved, the nose should be 
syringed with a warm saline lotion which may also be applied to the pharynx 
as a spray. 
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ACUTE SEPTIC PHARYNGITIS 

This term includes a series of severe infective inflammations, erysipelas 
of the throat, oedematous, phlegmonous and gangrenous pharyngitis and 
laryngitis, and angina Ludovici. Any classification must necessarily be a 
clinical one, based on the severity of the symptoms and their localisation, 
for they can be produced by a variety of micro-organisms, though they are 
usually caused by a streptococcus. These severe inflammations are for- 
tunately uncommon, and most often, though by no means invariably, occur 
in debilitated or alcoholic persons. 

Symptoms. — These vary greatly with the severity of the infection, which 
ranges from a mild inflammation to the most severe septic intoxication. 
They include malaise, sore throat, dysphagia, hoarseness and dyspnoea. The 
temperature in some cases rises to 105® or 106® F. ; but in many of the worst 
cases it is hardly raised at all, and may be subnormal. Pleurisy, pneumonia 
and pericarditis may ensue, or death may result from asphyxia j but the 
worst cases die from general toxaemia and heart failure, even within 24 hours 
of the onset of the disease. 

The objective appearances, also, are very variable. The pharynx and 
palate are of a deep purplish-red, and there may be sloughy patches or pseudo- 
membrane. The entire mucosa may be enormously swollen, and the oedema 
may involve the upper aperture of the larynx and produce asphyicia. The 
sublingual region is sometimes occupied by a peculiar brawny swelling, of 
a hardness like wood, which spreads downwards into the neck to a variable 
extent, and is known as “ angina Ludovici.” 

Treatment. — The patient must be in bed and well nursed, and every care 
must be used to ensure that he takes as much nourishment as possible. Poly- 
valent anti-streptococcic serum is sometimes very successful, and should be 
given early in a large dose (40 to 50 c.c.). Hot fomentations to the neck 
and inhalations of steam are comforting. (Edema of the upper aperture 
of the larynx should be treated promptly by scarification ; fre>‘ incisions 
should be made with a curved bistoury guided by the finger, and tracheotomy 
under local anaesthesia must not be delayed, if dyspnoea be severe or not 
relieved by scarification. For angina Ludovici a deep incision should be 
made in the middle line, as all anatomical landmarks have disappeared, 
and an attempt should be made to find pus with the finger or a director. 
8ulphanilamide, or one of its congeners, is now indicated in this as in other 
forms of streptococcal infection. 


RETRO-PHARYNGEAL ABSCESS 
There are two forms — (1) Acute, and (2) chronic. 

1. The acute form occurs in children up to the age of 3 or 4, but is far 
more frequently met with in the first 12 months. It is due to suppuration 
in the prevertebral glands, situated behind the posterior pharyngeal wall, 
which retrogress and disappear in later life. The abscess results from 
absorption of sepsis from the nares, naso-pharynx, or fauces, and is some- 
times secondary to an infectious fever. 
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Though rare, the condition is an important one, for it may easily remain 
unrecognised in a young infant^ and it is usually fatal if left unopened. The 
symptoms are fever and restlessness, a hoarse cry and croupy cough, with 
difficulty in swallowing and dyspnoea. Such symptoms should arouse a 
suspicion of retro-pharyngeal abscess, which may be seen on inspection as a 
rounded swelling of the posterior pharyngeal wall. The abscess is often very 
large, and must be freely opened in such a way as to avoid aspiration of the 
pus, without an ana3sthetic, and with the child firmly held, either on the 
side with the face directed somewhat downwards, or on the back with the head 
han^ng almost vertically. Recovery is rapid, and no after-treatment is 
required beyond attention to the enfeebled general health. 

2. The chronic form, also, is found most frequently in children, but 
generally after the third year. It is of tuberculous origin, and is due either 
to tuberculosis of the prevertebral glands, or to caries of the cervical spine. 
The latter should be carefully excluded, for this abscess should on no account 
be opened through the mouth, as septic infection of the diseased bone will 
occur. The chronic glandular abscess, however, may be successfully opened 
and curetted by this route, though some surgeons prefer to treat them all 
by an incision behind the sterno-mastoid. 


CHRONIC PHARYNGITIS 
(Pharyngeal Hyper.®sthesia) 

The symptoms of discomfort in the throat in the conditions grouped as 
chronic pharyngitis bear little relationship to the intensity of the changes 
seen on examination. Many people, especially heavy smokers, complain of 
no discomfort, in spite of showing decided chronic inflammation ; whereas 
others, in particular dyspeptic or anamic women or those at the menopause, 
suffer great discomfort, with no apparent local abnormality. Indeed, in 
many cases the condition is better described as pharyngeal hyperaesthesia. 

.£tiology. — The causes of chronic pharyngitis are most often found in 
nasal disease, which produces inflammation of the pharynx by causing mouth- 
breathing, and by the irritation of discharges ; incorrect production of the 
voice is an important factor which is often in its turn dependent on nasal 
obstruction. Unhealthy conditions of the teeth or tonsils are further causes, 
as are the inhalation of irritating dust and vapours in various occupations, 
tobacco smoke and over-indulgence in alcohol. A long list of constitutional 
affections is active in the tetiology, such as gout, rheumatism, dyspepsia, 
ansemia, cardiac disease, cirrhosis of the liver, chronic bronchitis and pul- 
monary phthisis. 

Symptoms. — The discomfort may take the form of aching, fullness, or 
feeling of a lump, a hair, or a pricking. The voice has a dead tone, and there 
is usually much hawking and frequent swallowing. The sufferer often be- 
comes depressed, and fears that he has cancer of the throj^t. The unpleasant 
sensations are markedly lessened after a meal. 

The mucosa of the pharynx and palate is thickened, and there is a loss 
of the finer modelling of the faucial pillars ; the uvula is elongated, often 
slightly oedematous at its edges and tip, and fails to retract on phonation. 
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The posterior wall is covered hy a ilm of mtioua, which puckers up and be* 
comes more obvious on touching it with a probe or swab. The waB of the 
pharynx is traversed by enlarged venules, and sometimes it is set with slightly 
raised pink lenticular nodules of lymphoid tissue, constituting a variety 
known as granular pharyngitis. In other cases two elongated masses of 
Ijmiphoid tissue appear behind and parallel to the posterior pillars ; thwe 
are the “ lateral bands,” and this form is called lateral pJuir^itis. Pharyngitu 
sicca is a dry glazed condition usually dependent on rhinitis sicca or atrophic 
rhinitis, and occasionally the crust formation of the latter disease extends to 
the pharynx, causing a genuine atrophic pharyngitis. 

Treatment. — The most important part of the treatment consists in the 
detection and alleviation of the cause, and should begin with a careful exam- 
ination of the nasal passages. Cases of pharyngeal hypersesthesia without 
obvious local changes are often harmed, rather than helped, by local treat- 
ment which directs attention to their trouble. Tobacco should be given 
up, and alcohol in concentrated forms, indeed the latter should be abandoned 
completely in plethoric patients and where the pharynx is congested ; condi- 
ments and highly seasoned food should be avoided ; this type of patient is 
benefited by a morning dose of sulphate of soda or magnesia, a teaspoonful 
in a glass of hot water while dressing, or by one of the natural mineral waters. 
When the pharynx is dry, or covered with tenacious mucus, an expectorant 
mixture gives relief, such as tinctura ipecaouanhee, min. 12, vinum anti- 
moniale, min. 5, potassium iodide, grs. 3, syrup of tolu, min. 60, water, 1 fl. oz., 
three times a day. The tliroat may be sprayed with a warm alkaline saline 
lotion, and the same may be, with greater advantage, syringed through the 
nostrils. Of local applications in the form of paints, iodine is the most 
generally useful, and may be applied daily by the patient as Mandrs solution ; 
iodine, grs. 6, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 
1 fl. oz. ; a 5 to 10 per cent, solution of resorcin in glycerin may be employed, 
or, if a more astringent effect is desired, iron-alum gr. 60, in glycerin, 1 fl. oz. ; 
or the physician may himself apply, once or twice a week, nitrate of silver, 
grs. 10 to 30 to the ounce of water. In many cases, the galvano-cautery is of 
great value ; it acts as a counter-irritant and astringent, and should be 
applied lightly and with caution. Prominent granulations may be destroyed 
and enlarged venules obliterated by this means, but deep eschars should not 
be produced, and only a few applications should be made at one sitting. 


KERATOSIS PHARYNGIS 

In this condition a number of sharply defined projecting white or yellow 
nodules occupy the surface of the tonsils ; they also occur, though less pro- 
fusely, scattered over the lingual and naso-pharyngeal tonsils and on any 
lymphoid granules in the phar}Tix. They occur at any age after childhooa, 
and usually in persons in a poor state of health. The causation is unknown ; 
the nodules consist of heaped-up epithelium and detritus containing numerous 
micro-organisms of the kind ordinarily present in the mouth. Tliey some- 
times disappear quickly, in other cases they remain for many months, or they 
may frequently recur. They produce no symptoms, or at most a slight dis- 
comfort, and are of interest chiefly because they are ffequently mistaken 
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for tho exudation of chronic follicular tonsillitis. Once seen they can, how- 
ever, be recognised at a glance, for they are hard and adherent, ^screte and 
prominent, and occur beyond the limits of the tonsils, on the pharynx and 
baae of the tongue. They are usually discovered accidentally by the patient, 
who is naturally alarmed at their appearance. They are qmte harmless, and 
local treatment is useless, for they are removed with difficulty and usually 
recur ; it is wise to reassure the patient by telling him these facts and, if any 
treatment be required, to trust to attention to the general health, a holiday 
and change of air. 


SYPHILIS 

The primary chancre occurs on the fauces, occasionally on the pillars, 
palate or pharyngeal wall, but usually on the tonsil. In this situation the 
disease is apt to pass unrecognised, for the symptoms arc usually slight and 
the lesion masked by the general inflammation of the tonsil ; the typical 
induration is often absent, but there is always a characteristic bubo behind 
the angle of the jaw. 


Secondary Syphilis 

Secondary manifestations in the fauces are a part of the normal course 
of the general disease and are intensely contagious. 

Symptoms. — The subjective disturbances are usually limited to dryness 
and discomfort. Objectively there are two types of lesion, erythema and 
mucous plaque. The former is a patchy, dusky red rash, with well-defined 
margins, somewhat symmetrical, and ailecting especially the anterior pillars 
and soft palate. It is particularly associated with the early secondary symp- 
toms ; whereas the mucous patch may be present at the same time or may 
be found later, together with tertiary manifestations. The mucous plaque 
occurs on the soft palate, tonsils and pillars ; in appearance it is a dusky, 
slightly-raised patch, with a sharply defined red margin, the surface is covered 
by a delicate milky-white layer of superficial necrosis resembling a “ snail- 
track or, if rather thicker, looking as if it had been touched with nitrate 
of silver. 

Diagnosis. — The appearances just described are so characteristic that 
they are of great help in the diagnosis of the general affection ; if their 
nature should be misinterpreted, other secondary symptoms nearly always 
co-exist to establish the correct diagnosis. 

Treatment. — General treatment quickly cures these secondary lesions, 
though they may reappear during the first two or three years. Of local 
treatment, abstinence from tobacco and alcohol is important, as arc the 
careful use of a tooth-brush after every meal and the employment of a mouth- 
wash, such as peroxide of hydrogen or potassium chlorate. 


Tertiary Syphilis 

Tertiary lesions usually occur about the third or fourth year after infection 
but may rarely be found within a few months or may make their appearance 
at any later time throughout the patient’s life. 
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Symptoms. — ^Two principal forms may be desoiibed — (1) superficial 
ulcer, and (2) gumma. 

1. The superficial ulcer may attack any part of the fauces, the posterior 
wall, tonsils, pillars or palate, a favourite site being the junction of the uvula 
with the edge of the soft palate. It has a flat base, with a smooth yellowish 
necrotic surface and a well-defined red margin, devoid of swelling or infiltra- 
tion, and has a peculiar serpiginous ” contour as though marked out by 
segments of a series of circles. 

2. A gumma is a localised infiltration which rapidly breaks down and 
exposes a deeply excavated circular ulcer covered with a thick yellow slough. 
One favourite site is on the posterior pharyngeal wall above the level of the 
palate, and another on the upper surface of the soft palate ; in the latter 
situation nothing is seen from the mouth except a general dusky swelling 
of the palate until perforation suddenly occurs and irremediable damage 
has been done. After severe gummatous ulceration the resulting cicatricial 
contraction may bind the palate to the pharyngeal wall and partly or com- 
pletely shut ofi the nasO’pharynx from the mouth. 

Of subjective sjrmptoms, dysphagia may be very severe ; nasal obstruc- 
tion is present when the naso-pharynx is occluded by swelling or scarring ; 
the voice is altered to a dead tone when there is nasal obstruction, or to the 
characters of a cleft-palate articulation if a perforation of the palate has 
occurred. 

Diagnosis. — From an ulcerating malignant growth the diagnosis may be 
a matter of difficulty, especially as in syphilis the dysphagia may produce 
marked cachexia and loss of weight. The gummatous ulcer is excavated, 
covered by a dirty yellow adherent slough, its margin only moderately 
thickened, often overhanging, and surrounded by an area of deeply congested 
mucous membrane ; the base of an epitheliomatous ulcer presents a nodular 
“ cauliflower aspect, and its edge is thick and everted ; palpation with the 
finger is of great value, for the peculiar hardness of an epithelioma is highly 
characteristic. The superficial tertiary ulcer is usually easily distinguished 
from lupus, the ulcerations of which are surrounded by and dotted over with 
the characteristic granules, and the lesions of which occur on a pale mucous 
membrane, while manifestations of lupus are to be found elsewhere. 
Tuberculous ulceration of the fauces is superficial, but is more intensely 
painful than the superficial syphilitic ulcer, and is a terminal event in 
advanced pulmonary tuberculosis. Vincent's angina may closely resemble 
syphilitic ulceration of the tonsil, but is distinguishable by its more acute 
onset, raised temperature and tender glands. Actinomycosis, when it 
attacks the region of the tonsil, closely resembles an ulcerating gumma, 
especially as it improves under administration of iodides ; the detection of 
the characteristic yellow granules will lead to their microscopical examination 
and recognition. 

Treatment. — The most energetic general treatment may be called for 
to prevent perforation of the palate or severe cicatricial deformity. Local 
treatment consists chiefly in the use of antiseptic mouth- washes and gargles, 
Orthocaine (orthoform) by insufflation is helpful when there is dysphagia. 
The daily application of 3 grains of calomel, sublimed by a spirit-lamp and 
insufflated from a glass tube, is to be recommended in severe oases of 
ulceration. 
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LUPUS AND TUBERCULOSIS 

Lupus Qccure most frequently in young women. It usually shows evi- 
dence of having spread from the nasal passages, and attacks first the uvula 
and soft palate, whence it spreads to the faucial pillars. It appears ss a 
patch made up of minute reddish nodules, each containing the typical 
^ apple-jelly " centre ; the surrounding mucosa shows no sign of inflamma- 
tion. A progressive superficial ulceration gradually occurs, and may cause 
destruction of the uvula and part of the soft palate, while elsewhere scarring 
becomes evident and may nnally result in considerable defornuty. The 
subjective symptoms are limited to a feeling of stifEness and discomfort. 
The diagnosis is generally easy from the characteristic appearance, the 
chronicity, and the presence of lupus in the nares and on the stin. Syphilis 
is more rapid and does not spare the bony palate, which is never attacked 
by lupus. Lupus in the pharynx is far more amenable to treatment than in 
the nose, and may be expected to improve under the general anti-tuberculous 
r^me of ^ood food and open air ; arsenic in full doses is very valu- 
able, beginmng with 5 minims of liquor arsenicalis three times a day, and 
increasing the dose gradually to 15 minims. Tuberculin has proved 
disappointing. Of local measures multiple puncture with a fine galvano- 
cautery point is most useful, and massive patches of infiltration may be 
curetted. 

Ajiart from the latent tuberculosis of the tonsils associated with cervical 
adenitis, which has been referred to under chronic tonsillitis, tuberculous 
of the pharynx is a rare aflection ; it occurs as a late and terminal 
oomplication oi advanced consumption. The onset is acute ; the aflected 
parts, especially the soft palate and faucial pillars, are covered with numerous 
tiny pey tubercles on a bright red mucosa which soon break down to form 
multiple superficial ulcers with a flat greyish-yellow base. Pain is intense 
and swallowing becomes well-nigh impossible ; treatment must be directed 
to alleviating the distress with insufflations of orthocaine, lozenges of cocaine 
or morphine, hypodermic injections of morphine or diamorphine, and saline 
and nutrient enemata. 


INNOCENT TUMOURS 

Pajrillomala are fairly common on the uvula, soft palate and faucial 
pillars and tonsils. They are small pedunculated warty growths and are 
easily removed. A flat sessile papilloma in this region must be regarded 
with suspicion as a possible early epithelioma and should be promptly excised 
by an elliptical incision around the site of origin. 

Angiomata occur in the soft palate. Removal by the knife is a formidable 
matter and must be performed by incisions wide of the tumour. Diathermy 
excision, electrolysis, or cautery or diathermy puicture are preferable 
methods of treatment. 

Dertnaid cysts^ teratomata and mixed tumours, resembling those found in 
the parotid, are occasionally observed. 



DYSPHAGIA 


545 


MALIGNANT TUMOURS 

Epithelioma attacks the tonsils, soft palate or pharynx ; the lower pharynx 
behind the cricoid plate is often afEected in females and at a younger age 
than is usual in cancer. Sarcoma usually originates in the tonsil and the 
cervical glands are secondarily involved, though generally somewhat late in 
the disease. In the earlier stages, malignant tumours of the tonsil resemble 
simple hypertrophy and may easily escape attention ; in many oases enlarge- 
ment of the cervical glands is the iirst symptom, and in such the tonsil 
should always be remembered as a possible site of the primary disease ; 
palpation with the finger is of great service in its detection, the firm hard 
feel of a tumour distinguishing it from simple enlargement. Very early 
malignant tumours of the tonsil and palate may be removed through the 
mouth, and tumours situated low down in the pharynx may be reached by 
the operation of lateral pharyngotoray. The cervical glands should be 
cleared out. The final results of surgical extirpation of cancer of the tonsil 
are very bad, and radiotherapy may now be said to offer a better prospect of 
cure. Of palliative measures, diathermy may be used to remove the mass of 
the tumour, check fungation, and relieve symptoms. Oral hygiene, including 
the removal of all unhealthy teeth, antiseptic sprays and insufflation of 
orthocaine and benzocaiiie (anspsihesine) for dysphagia, will do much to 
relieve the severity of the symptoms. Palliative tracheotomy or gastrostomy, 
if required, should not be too long deferred. 

Harold S. Barwkll. 


DISEASES OF THE (ESOPHAGUS 

DYSPHAGIA 

Dysphagia, or difficulty in swallowing, is generally the first symptom 
in diseases of the cBsophagus. Owing to the fixed position of the (Csofihagus 
localisation of abnormal sensations is very accurate, and a patient generally 
points to the exact level of obstruction. In some cases, however, reflex 
achalasia or spasm occurs at the pharyngo-oisophageal sphincter simultane- 
ously, so that the patient experiences difficulty in initiating the act of swallow- 
ing as well as feeling the obstruction in the passage down the oesophagus 
caused by the primary disease. 

The causes of dysphagia can best be considered acciordiug to whether 
the difficulty is experienced at the upper extremity, near the middle, or at 
the lower extremity of the oesophagus ; the last is the most common. 

(a) Phatyngo-mHopliO/geal dysphagia . — This is most commouly a result of 
ueuio -muscular inco-ordination associated with atrophy of the glosso- 
pharyiigeal mucous membrane and with aueemia (Paterson’s syndrome). 
A similar inco-ordiiiation is the cause of hysterical dysphagia, and difficulty 
in the initiation of the act of swallowing may occur in progressive bulbar 
paralysis, myasthenia gravis, and in the paralysis of the soft palate caused 
by diphtheritic neuritis. In comparatively rare cases epithelioma may 
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develop in this situation, and still more rarely dysphagia at the upper end of 
the oesophagus is caused by a pouch. 

(6) Mid’OBsophagcal dysphagia , — ^This is almost always caused by epithe- 
lioma. External pressure by an aneurysm or mediastinal tumour rarely 
causes dysphagia. This is the situation of congenital strictures and strictures 
following injury caused by the impaction of foreign bodies, and I have seen 
mid-oesophageal strictures caused by cicatrisation of an ulcer following 
broncho-pneumonia and by syphilis. 

(c) Lower wsophageal dysphagia . — Dysphagia at the lower end of the 
oesophagus is most frequently caused by achalasia of the cardia and by epitheli- 
oma of the oesophagus. Next most frequent is the dysphagia caused by spasm 
secondary to peptic oesophagitis and oesophageal ulcer, and by carcinoma of 
the fundus of the stomach. Lastly, the dysphagia may be due to cicatricial 
stenosis secondary to peptic ulcer or to the phlegmonous oesophagitis resulting 
1‘rom the swallowing of boiling water or corrosive poisons. 


Upper Dysphagia with Anaemia 
(Paterson’s (so-called Plummeb-Vinson) Syndrome) 

Pathology. — In the voluntary initiation of swallowing the food is thrown 
to the back of the pharynx. The sphincter formed by the lower division of 
the inferior constrictor muscle of the pharynx (the “ crico-pharyngeus 
muscle ”) at the junction of the pharynx and oesophagus, which is normally 

closed, then opens and allows 
the bolus to enter the oeso- 
phagus, along which it is carried 
by active peristalsis. In this 
syndrome, which occurs almost 
exclusively in middle-aged 
women, there is inco-ordina- 
tion of the muscles concerned, 
and the sphincter fails to relax 
(achalasia) and may even con- 
tract spasmodically. As it is 
always associated with atrophic 
inflammation of the mucous 
membrane of the tongue, which 
spreads to the upper end of 
the oesophagus, it seems reason- 
able to suppose that the inflam- 
mation involves the myenterif 
(Auerbach’s) plexus in the 
region of the sphincter, exactly 
analogous to what occurs in 
achalasia of the cardia. Both the atrophy of the mucous membrane and the 
anaemia are probably nutritional in origin, as most of ^.he women affected have 
for long periods been living on an insufficient diet. 

Symptoms. — The patient, who is generally an edentulous woman who 
has been in poor health for a long period owing to the presence of simple 
microcytic anaemia (wde p. 775), gradually finds difficulty in initiating the 



Fiu. 14. — Diagrams of normal swallowing as seen 
with the X-rays in successive seconds. GO, 
msophagiis ; 15, bolus of food ; CC, cardiac 

sphincter; DD, diaphragm; 8, spine; H, 
heart ; K gas-containing fundus of stomach. 
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act of swallowing, especially of solids. Sometimes, however, the dysphagia 
begii^ quite suddenly, and it may occur intermittently. It is frequently 
so slight that its presence is discovered only on cross-questioning a patient 
suffering from the other symptoms of the syndrome. The dysphagia 
is associated with atrophic inflammation of the mucous membrane of the 
tongue, which extends back to the entrance to the oesophagus. An atrophic 
condition also involves the lips, which are thin and inelastic with cracks 
at the angles of the mouth. Achlorhydria is frequently, but not always, 
present, and the spleen is enlarged in about 20 per cent, of cases. The nails 
are often thin, brittle and spoon-shaped {koilonychia). 

The X-rays reveal no abnormality, and the oesophagoscope shows nothing 
more than an atrophic inelastic condition of the mucous membrane in the 
neighbourhood of the pharyngo-oesophageal sphincter. 

The atrophic glosso-pharyngitis predisposes to epithelioma. About 
50 per cent, of women with cancer of the mouth and a still larger proportion of 
those with cancer of the hypopharynx and upper end of the oesophagus give 
a history suggestive of the syndrome. The fact that the latter is almost 
confined to women probably explains why 80 per cent, of cases of cancer of 
of the upper end of the oesophagus occur in women, whereas at least 80 per 
cent, of cases of cancer of the middle and lower end occur in men. 

Treatment. — A mercury bougie should be introduced into the oesophagus 
and passed from time to time until the dysphagia disappears. The anaemia 
responds to treatment with large doses of iron ; liver is without effect, except 
in the rare cases in which it is Addisonian. The atrophic condition of the 
raucous membrane also responds to iron therapy even if there is no ansemia. 


Achalasia of the Cardia (so-called Cardiospasm) 


.Etiology. — Achalasia of the 
commonly in adults, and males 
and females are equally affected. 

Pathology. — The hypertrophy 
of the muscular coat of the oeso- 
phagus, which is always present 
in this condition, indicates that 
violent efforts must have been 
made to overcome some obstruc- 
tion. As no organic obstruction 
is ever found after death it was 
at first thought that the spasm of 
the cardiac sphincter was present 
and the condition was called 
cardiospasm. As the symptoms 
may be present without inter- 
mission for many years before 
death, a considerable degree of 
liypcrtrophy of the cardiac 
sphincter would result from the 
long-continued spasm. In very 
any hypertrophy, and in several 


cardia may begin at any age, but most 



. I.*}. - Drawings from a pasc of dilated ojeo* 
phagus secondary to achalasia of the cardiac 
sphincter, (a) Dilated cesophagus filled 
with a 7-inch column of opaque food; 
sphincter closed. (6) Opaque food passing 
into stomach through sphincter which has 
opened after additional food has raised 
column in cesophagus above 7*inch height, 
(c) Return to concfitiou of (a) after excess 
of food over the 7-inch column has entered 
stomach. 

few autopsies, however, has there been 
cases in which the cardiac sphincter, 
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which is normally about one inch long and corresponds with the whole of the 
abdominal oesophagus, was exposed by operation, the muscle was found to be 
unusually thin. I believe that the obstruction is caused not by spasm but by 
achalasia (a, not ; I relax), or absence of the normal relaxation of the 

cardiac sphincter, which should occur when each peristaltic wave reaches it 
(Figs. 14 and 15). Food stagnates in the oesophagus, which dilates as more 
and more collects in it; the distension of the oesophagus acts as a powerful 
stimulus to peristalsis, which is excessively violent and continues at intervals 
throughout the day. This is the cause of the hypertrophy. 

Further evidence that the condition is due to achalasia and not to spasm 
is afforded by the fact that, although strong peristaltic waves are unable 
to overcome the obstruction, the weight of an indiarubber tube filled with 
mercury is sufficient to cause it to drop through the cardia into the stomach, 
the actual passage through the cardia being often inappreciable to the hand 
which holds the mercury bougie, which can be withdrawn with equal ease ; 
it is not gripped, as the finger is gripped when it enters or is withdrawn 
from a spasmodically contracted anal sphincter. 

The achalasia is a result of degenerative changes in the myenteric 
(Auerbach’s) plexus between the circular and longitudinal muscular coats of 
the lower end of the oesophagus (Rake). The vagi themselves are unaffected. 
The degeneration is a sequel of inflammation, which spreads from the mucous 
membrane from a primary oesophagitis, or results from blood-borne infection 
or toxaemia and possibly from vitamin-deficiency. 

The dilated oesophagus may be able to hold as much as two })intH, and 
its circumference may exceed 6 inches. 

Symptoms. — Aclialfisia of the cardia generally develops gradually, a 
slight attack, lasting for a day or two, being followed by a period of freedom 
for a few days or even several weeks or months. Attacks then occur at 
gradually shorter intervals, until finally the condition becomes permanent. 
The patient feels as if the food “sticks.” He often recognises that the 
obstruction is beneath the lower end of the sternum, but sometimes the 
sensation is felt in the upper part or middle of the chest. Sometimes actual 
pain is produced. Salivation occurs in every case. 

As a rule the patient voluntarily relieves his discomfort within a few 
minutes of finishing a meal by bringing up the greater part of what be has 
eaten mixed with saliva. He realises that this comes from his chest and not 
his abdomen, and, unlike true vomiting, it is not associated with nausea. 

The weight of the column of food in the dilated oesophagus after a meal 
is sufficient to force a small proportion of the fluid present through the 
cardia as a very narrow stream ; but as soon as the height of the column 
falls below a certain point, generally about 7 inches, or the individual lies 
down, the pressure becomes insufficient and the flow ceases (Fig. 15). Conse- 
quently, stagnating food mixed with mucus is always present in the oesophagus, 
and a considerable quantity can be removed from it even after a fast of 24 
hours. No regurgitation occurs on lying down as the pharyngo-oesophageal 
sphincter is always, as in normal peojile, closed ex(e])t during the act of 
swallowing. 

The cesophagoscopc shows that the entry to the cardiac sphincter, which 
is generally at the level of the diaphragm but may be within the thorax or 
within the abdomen, is completely closed. The mucous membrane may be 
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normal, but it is often red and inflamed, especially in the lowest part of the 
oesophagus, and there may be superficial erosions, which are secondary to 
the stasis. 

The general health at first remains good in spite of the fact that weight 
is rapidly lost. After a certain amount of weight is lost, a condition of 
equilibrium develops ; though extremely small quantities of food reach the 
stomach, the patient loses no more weight, and though he is less strong than 
formerly, he may continue to live in this condition for many years and attain 
old age. 

Diagnosis. — The patient’s description of his symptoms is generally so 
characteristic that a diagnosis of oesophageal obstruction can be made with a 
considerable degree of probability. This is confirmed by means of an X-ray 
examination, which must in the early intermittent stage be made during 
an attack, when the situation of the obstruction at the cardiac sphincter 
is at once apparent. It is next necessary to ascertain whether this is due 
to achalasia or to cancer, or to spasm associated with oesophagitis or a simple 
oesophageal ulcer, which may also give rise to a fibrous stricture. The interT 
mittont character of the early attacks, the absence of serious constitutional 
symptoms in spite of rapid loss of weight, the comparatively early age at 
onset with many patients, and, in cases in which an early diagnosis has not 
been made, the Jong duration of the illness and enormous dilatation of the 
oesophagus point to achalasia rather than to growth. Occult blood is present 
in the stools in cancer, but never in achalasia of the cardia. In achalasia the 
shadow of the dilated oesophagus narrows abruptly and ends at the entry into 
the sphincter, either on a level with the diaphragm or a short distance above 
or below it. As each additional quantity of food is swallowed, a narrow and 
uniform channel is seen for a moment to join the oesophagus with the stomach 
before the sphincter closes again. In simple ulcer of the lower end of the 
oesophagus the sphincter remains open, but a narrowing is seen just above as 
a result of spasm with or without cicatricial contraction, and the round crater 
of the ulcer jnay be recognisable. In the cicatri(jial obstruction which follows 
caustic poisoning the obstruction extends for some inches upwards instead of 
being confined to the sphincter. In carcinoma the lumen of the cardiac 
s])hincter is replaced by an irregular channel which extends a varying distance 
up into the oesophagus, the unaffected part of which is rarely as dilated as in 
achalasia. Further evidence pointing to achalasia is the ease with which a 
mercury tube passes through the cardia in contrast with the complete 
obstruction oftered to its passage by a growrth. 

Prognosis. — If the condition is recognised at the onset of symptoms, 
a [)ermaneiit cure often results from treatment, but if treatment is iixstituted 
only after the obstruction has become continuous and the oesophagus greatly 
‘lilated, cure as distinct from mere relief of symptoms is less likely to be 
obtained. In the absence of treatment death has occurred at an early stage 
in very acute cases ; but more often the patient survives for a considerable 
])eriod, even for 40 years. In rare cases a diverticulum may form in the lower 
end of the dilated oesophagus or cancerous degeneration of a wart developing 
on the chronically inflamed mucous membrane may occur. 

Treatment. — The simplest and most effective treatment is by means 
of a series of mercury bougies, the smallest of which is 24- and the largest 
34-gaugo. They are made of rubber tubes closed at the top and with a 
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rounded lower end, and are half-filled with mercury. The whole series 
can generally be passed at the first sitting, which should be done with the 
guidance of the X-rays. Afterwards omy the largest bougie which the 
patient can himself pass should be used. It drops easily through the cardia 
and requires no pushing. It is kept in position for a quarter of an hour on 
each occasion at first, but later it can be withdrawn directly after it has 
entered the stomach. The patient feels relieved and realises that the 
passage is clear ” as soon as it is withdrawn. It should be passed immediately 
before meals ; the food then enters the stomach without difficulty. In very 
early cases the tube may only need to be passed once. Generally, however, 
the tube has to be passed before each meal at first, then once a day, and 
gradually less often, till finally it is only used at rare intervals when the 
patient feels that some slight obstruction is returning. In chronic cases, 
which are always associated with secondary oesophagitis, the diet for the 
first 2 or 3 weeks of treatment should consist of nothing but a pint of milk 
taken three or four times a day immediately after the passage of the bougie ; 
Ijalf a pint of water should be drunk 10 minutes later. In the very rare cases 
in which a mercury bougie cannot be passed owing to the kinking caused 
by great elongation in addition to dilatation of the oesophagus, the cardiac 
sphincter should be stretched by the fingers inserted through an opening 
made in the stomach after laparotomy. 


DIVERTICULA OF THE PHARYNX AND (ESOPHAGUS 

Etiology and Pathology. — Diverticula may develop from the anterior 
wall of the middle third of the oesophagus by the traction resulting from 
adhesions between inflamed glands near the bifurcation of the trachea and 
the waU of the oesophagus ; these “ traction diverticula ** are generally 
less than an inch in depth and rarely give rise to symptoms. 

A diverticulum, which has given rise to no symptoms, is occasionally 
discovered at the lower end of the oesophagus during a routine X-ray examina- 
tion. Its origin is generally obscure, but in one of the three cases I have 
seen it was associated with achalasia of the cardia. 

Pressure diverticula are rare, but of considerable clinical importance. 
They occur only in adults, especially elderly edentulous men who habitually 
swallow lumps of unchewed food. They develop at the muscular gap on 
the posterior wall of the pharynx between the upper and lower divisions of 
the inferior constrictor of the pharynx at the level of the cricoid cartilage. 
They are really diverticula of the pharynx and not of the oesophagus, though 
they are generally described as oesophageal. The lower division of the 
inferior constrictor of the pharynx (the crico-pharnygeus muscle) forms a 
sphincter surrounding the entrance to the oesophagus. It is closed at rest, 
but opens during each act of deglutition the moment the food reaches it. 
When, as a result of a neuro-muscular iiuio-ordination, it fails to open 
(achalasia), the food is forced against the weak spot on the posterior wall of 
the pharynx immediately above the sphincter. A pouch of mucous membrane 
may thus be formed ; it becomes progressively larger towards one side, 
generally the left, owing to the accumulation of food in it, until it may finally 
measure as much as 5 inches in depth and be large enough to contain over a 
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pint of fluid, in which case it may extend into the posterior mediastinum. Its 
wall is formed of mucous membrane and submucous tissue without any 
muscular covering. 

Symptoms. — ^Diverticula of the pharynx sooner or later cause pro- 
gressive dysphagia, but this may be preceded by irritation of the throat 
and increased secretion of mucus. The patient complains of obstruction in 
the neck when he swallows, and a small quantity of food is regurgitated at 
varying intervals after meals. As the sac increases in size, the symptoms 
become more marked owing to obstruction of the oesophagus by the dis- 
tended diverticulum, which finally forms a prolongation of the pharynx, the 
oesophagus opening as a transverse slit in its anterior wall. Increasing 
quantities of food are brought up, mixed with a large amount of mucus, 
and food eaten several days before may be recognised. The patient becomes 
steadily more emaciated. Distension of the sac often causes pain, which 
is relieved when it is emptied. An irritable cough is often present, and 
d 3 rBpnoea may result from pressure on the trachea. A large diverticulum 
containing food may form a visible tumour in the neck, generally on the 
left side, which can be emptied by pressure, the food returning into thd 
pharynx, but in most cases there is no palpable tumour. 

The size, shape and exact position of the diverticulum can be recognised 
with the X-rays after a barium meal. 

Treatment. — The only satisfactory treatment is excision. Whilst waiting 
for operation the patient should be fed through a catheter, which is introduced 
over a string swallowed when the sac is empty ; if no fluids are taken for 5 
or 6 hours the string always reaches the stomach. 


(ESOPHAGITIS 

Two distinct forms of oesophagitis occur, both of which may be either 
acute or chronic. In one the irritants which cause it are either haemi^to- 
genous or swallowed. In the other form, which, unlike the first, is often 
associated with ulceration, the essential factor is the presence of acid gastric 
juice in the oesophagus. 


A. Simple (Esophagitis 
(a) Acute 

Etiology. — Acute simple (non-acid) oesophagitis is a rare complication 
of various acute infections and toxaemias, such as scarlet fever. It may 
also complicate cancer of the oesophagus and spread from acute pharyngitis. 
In 5 per cent, of fatal cases of diphtheria the inflammation spreads from 
the fauces into the oesophagus, and in very rare cases the membrane extends 
as far as the cardia. The impaction of a foreign body in the oesophagus 
may cause local suppuration. Acute inflammation resets from swallowmg 
boiling water or corrosive poisons, taken by accident or in attempted suicide ; 
owing to the obstruction to the passage of the oesophageal contents caused 
by the narrow cardiac sphincter the lower end is the part most affected, 
the upper extremity being next most seriously injured. 
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Symptoms. — In mild cases there may be no symptoms, but more or leas 
dysphagia is generally present ; in severe cases deglutition is so painful 
that the patient may be afraid to swallow his saliva or relieve his urgent 
thirst by drinking. There may also be constant pain beneath the sternum. 
Attempts to swallow often prove unsuccessful owing to reflex spasm and 
the food is immediately rejected. Mucus is expectorated, together with blood 
and pus in severe cases. 

Treatment. — In severe cases nothing should be given by mouth, but 
saline solution must be injected into the rectum or intravenously. Morphine 
is required for the pain. When the pain begins to subside a tablespoonful of 
olive oil followed by 5 oz. of milk can be given in every 3 hours. Solid food 
should not be given until swallowing no longer causes pain. Complete obstruc- 
tion necessitating gastrostomy is likely to occur in se'\^ere cases following 
corrosive poisoning. 


( 6 ) Chronic 

.£tiology. — Chronic oesophagitis results from the constant swallowing 
of irritants, the most important of which are strong alcoholic drinks, and 
from septic conditions of the teeth and nasopharynx. It is also a common 
sequel of the stasis of food in the dilated oesophagus in achalasia of the 
cardia (p. 548). 

Symptoms. — As the condition is frequently associated with chronic 
pharyngitis and gastritis, it is generally impossible to isolate the symptoms 
of one of these from the others. The morning vomiting of alcoholics is to 
a great extent caused by oesophageal catarrh. 

Treatment. — The oesophagitis quickly disappears when the sources of 
irritation are removed. The patient should become teetotal, and all septic 
foci in the mouth and pharynx should be treated. 


B. Acid CEsopuagitis and Ulcer 

(a) Acute Acid (Esophoffitis and (Esophageal Ulcer 

iEtiology and Pathology. — Acute peptic oesophagitis and oesophageal 
ulceration occur at all ages ; the latter is one of the causes of fatal haemate- 
mesis and melaina in infants. It is always a sequel of severe vomiting in 
an enfeebled individual with low resistance. The acid gastric contents are 
retained in the oesophagus just above the closed cardiac sphincter, where 
their irritant action gives rise to inflammation, the lower end of the (esophagus 
being generally alone involved. In most cases the acute oesophagitis is associ- 
ated with the presence of one or more acute ulcers just above the sphincter. 

The majority of cases follow post-operative vomiting. Less frequently 
they result from the vomiting caused by pyloric obstruction secondary to 
a chronic gastric or duodenal ulcer. In one of my patients acute oesophagitis 
followed prolonged sea-sickness. 

Symptoms* — The most common symptom of acute oesophageal ulcer is 
hffimatemesis. It may begin between 24 and 48 hours after an operation 
which has been followed by severe vomiting. Heartburn and occasionally 
a burning pain may be felt behind the lower end of the sternum, especially 
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on swallowing. The eymptoiDs rarely persist for more than 10 days after 
an operation, but in other cases they may continue for long periods, though 
it is doubtful whether a chronic ulcer ever develops from this condition. 
Death may occur from haemorrhage or from perforation of an acute ulcer 
into the pleural cavity, sometimes without any warning symptoms. 

Treatment. — The patient should be kept in the erect position and given 
small feeds of citrated milk every 3 hours. Five minutes after each feed he 
should drink a few ounces of water. 


(b) Chronic Acid (Esophagitis and (Esophageal Ulcer 

iStiology. — Simple chronic ulcer of the oesophagus was formerly regarded 
as little more ihan a pathological curiosity, but a rccogaition of its clinical 
iV'atures has in recent years shown that it is not uncommon. Since I became 
familiar with the clinical picture in 1929 I have seen about 20 cases in private 
patients in comparison with some 350 cases of duodenal and 70 of gastric 
nicer. The incidence is greater among men than women ; the majority of 
cases occur between the ages of 50 and 70. 

Pathology. — QSeophageal ulcers have all the anatomical characteristics 
of chronic gastric and duodenal ulcers. In fatal cases hoterotopic gastric 
mucouB membrane has sometimes been found in the oesophagus ; it probably 
Me<;retes acid gastric juice, which collects in the lower end of the oesophagus 
iinmediately above the closed sphincter, and in course of time an erosion and 
finally a chronic ulcer develops. The condition is then analogous with the 
ulcers occasionally found in Meekers diverticulum, which are always associated 
with the presence of ectopic gastric mucous membrane. In the majority ol 
case^, however, the ulcer is associated with that form of diaphragmatic 
hernia of the stomach which is the result of congenital shortness of the 
fBsophagus. For some unknown reason the cardiac sphincter is always 
niaxed in this condition, and consequently regurgitation of the acid contents 
of the stomach occurs on lying down and on increasing the intra-abdominal 
pressure by leaning forward. 

Symptoms. — Discomfort or pain, often of a burning character and some- 
limes described as heartburn, 0 (jcurs under the lower third of the sternum 
whilst eating solid food. The pain may also occur on leaning forward and 
shortly after lying down. It often radiates to the back and occasionally to the 
left shoulder or left side of the neck. At first the pain lasts for only a few 
Hiinutes and is relieved by alkalis, but later it is prolonged and the patient may 
become frightened to eat. The food sometimes appears to stick at the lower 
end of the oesophagus before passing into the stomach. The spasm which 
eauscs the dysphagia sometimes leads to effortless regurgitation of sour 
material. The pain is relieved by alkalis and can generally be completely 
[prevented by taking only fluid food. Progressive emaciation and anaemia 
arc common in chronic cases. As with chronic gastric and duodenal ulcer, the 
i'^ymptoms at first ocemr for periods of varying duration with intervals of 
complete freedom. 

Oo(‘uit blood is always present in the stools. Haemateme^Ls, which may 
be severe but is rarely fatal, is a common complication and may be the earliest 
symptom. Perforation into the mediastinum, pericardium or peritoneum is 
rare, but it is a more common cause of death than hasmorrhage. In very 
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duonic cases a fibious stricture may develop and lead to more or less complete 
obstruction. 

HypercMorhydria is generally present. The clinical picture may be 
confused by association with a gastric or duodenal ulcer. Excessive salivation 
is common. This may lead to aerophagy, which occasionally causes severe 
pain in the left hypochondrium owing to inability to expel the excess of gas 
from the stomach on account of oesophageal spasm {(lerogastrie hhquee). 

An X-ray examination during the swallowing of a barium emulsion 
generally shows no abnormality, though the emulsion may be held up by 
^asm at the lower end of the oesophagus. The oesophagus may be slightly 
dilated, but there is never anything approaching the characteristic mega- 
oesophagus caused by achalasia of the cardia. When a semi-solid opaque 
meal is swallowed, or if the opaque emulsion is swallowed whilst the patient 
is lying down, a characteristic picture is obtained. This consists of a narrow- 
ing caused by spasm near the lower end of the oesophagus ; below this is a 
rounded shadow corresponding with the crater of the ulcer, and below this 
again is the normal cardiac sphincter, in which two or three longitudinal 
folds can often be recognised, passing to the stomach, a small portion of 
‘which is frequently above the diaphragm and separated from the rest of the 
stomach by a narrow neck. 

It is sometimes advisable to confirm the diagnosis by oesophagoscopy, 
though occasionally the ulcer itself cannot be reached owing to the spasm 
just proximal to it. If there is any doubt about the nature of the ulcer, a 
fragment of its margin should be removed for microscopical examination. 
The ulcer is always associated with inflammation of the mucous membrane 
of the lower third of the oesophagus. 

Diagnosis. — The diagnosis of peptic oesophageal ulcer must be made 
from a consideration of the symptoms, as the condition is generally missed 
in a routine radiological examination. The latter, however, serves to exclude 
achalasia of the cardia and cancer of the oesophagus, which might be regarded 
as the cause of the dysphagia, though substernal pain and heartburn are 
never present in achalasia. 

Ulcer of the oesophagus is clinically indistinguishable from acid oeso- 
phagitis affecting the lower end of the oesophagus ; the latter may be 
associated with spasm, but no actual ulcer can be recognised either with 
the X-rays or the oesophagoscope. I have seen two cases in which the oeso- 
phagus was divided into three distinct segments by a constant spasm at 
three different points, which was, however, insufticient to prevent the easy 
passage of an oesophagoscope. 

Treatment, — A patient with oesophageal ulcer should be given a pint 
of citrated milk and ^ oz. strained orange juice 4 times a day without any of 
the thick feeds which can be safely used in cases of gastric and duodenal 
ulcer. He should sit up all day and have the head of his bed raised by blocks 
BO as to prevent stagnation in the lower end of the oesophagus, and he should 
drink a few ounces of water a quarter of an hour after each feed so as to wash 
its remains into the stomach. Maximal doses of atropine and a tablespoonful 
of olive oil should be given a quarter of an hour before each feed in order to 
^ercome spasm. The treatment should be continued until not only all pain 

dysphagia have disappeared, but also until the X-rays show no trace 
a crater and the occult blood has disappeared from the stools. If the ulcer 
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does not heal within a couple of months, or if, when first seen, much cicatricial 
imrrowing with secondary stasis in the (esophagus is present, a gastrostomy 
should be performed without further delay. When the ulcer has completely 
h^kd, any stenosis which may be present should be treated by dilatation 
with graduated bougies (infra). 

In peptic oesophagitis without ulceration the spasm can generally be 
quickly overcome by the passage of graduated mercury bougies. The patient 
should be dieted as if he had an oesophageal ulcer, but much less prolonged 
treatment is required. 


NON-MALIGNANT STRICTURE 

Etiology. — Stricture of the oesophagus is in rare cases congenital ; the 
middle part of the oesophagus may be represented by a fibrous cord, or the 
lower part may open into the trachea or into one of the bronchi. It may 
also be a sequel of the acute oesophagitis resulting from caustic poisoning 
or the impaction of a foreign body and of the healing of a chronic ulcer just 
above the cardiac sphincter. 

Treatment. — Fibrous strictures must be dilated by the passage of bougies 
of gradually increasing size. They should be guided into the stomach by a 
piece of string, previously swallowed, threaded through a metal slide at their 
lower end. There is a constant tendency to recur, so a mercury bougie must 
be passed at regular intervals. In acquired cases in which the origin is 
obscure, the Wassermann reaction should be tested ; if it is positive, anti- 
syphilitic treatment may produce much improvement, though dilatation 
by bougies is generally required as well. 


CANCER OF THE (ESOPHAGUS 

i^tiology. — Cancer of the oesophagus occurs with about one-third the 
frequency of cancer of the stomach. Over 70 per cent, of all cases occur in 
men, but 80 per cent, of upper oesophageal growths occur in women (p. 547). 
Among 100 cases of cancer occurring in the alcohol trades (barmen, ceUarmen, 
waiters and brewers) about 15 affect the oesophagus compared with 7 in men 
working in other trades, showing that the chronic oesophagitis caused by 
excessive indulgence in alcohol is a predisposing cause of cancer of the 
oesophagus. 

Pathology. — Most growths of the oesophagus are epitheliomata. They 
are most common in the lower end and then at the level of the bifurcation of 
the trachea, these being the narrowest parts, the mucous membrane being 
consequently most subjected to friction by coarse food. Less frequently they 
occur at the upper end of the oesophagus ; it is then impossible to say whether 
an epithelioma is a primary growth of the pharynx, from which it has spread 
into the oesophagus, or a primary growth of the oesophagus which has spread 
into the pharynx. Ulceration occurs at an early stage. Accumulation of food 
in the oesophagus above the obstruction leads to progressive dilatation, and 
the efforts of the oesophageal musculature to overcome the obstruction result^ 
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in hypertrophy, but the dilatation and hjrpertrophy are comparatively slight 
except in cancer of the lower end, as when the obstruction is higher up, 
vomiting occurs so quickly that very little food can accumulate. 

Symptoms. — ^Dysphagia is almost always present, and is the first symptom 
in a large majority of cases. Most frequently a patient in perfect health 
one day experiences a slight discomfort on swallowing ; soon he notices 
that his food seems to stick for a moment before passing on into his stomach. 
The difficulty becomes slowly but steadily more marked, with rare inter-* 
missions lasting for a few meals or at most for a few days. The patient often 
manages to swallow his food by chewing more thoroughly, by taking smaller 
mouthfuls, and by drinking after each mouthful ; but more and more effort 
is required, until after a period, which is generally between 1 to 4 months 
but may be as long as a year, solid food ceases to pass at all and is regurgitated 
into the mouth a few seconds later. The patient generally localises the position 
of obstruction correctly, but owing to a protective reflex spasm or achalasia 
of the pharyngo-msophageal sphincter he sometimes thinks that it is in the 
upper end when it is really in the lower third. The difficulty in swallowing 
continues, until after an average of 8 months there is complete obstruction 
to the passage of fluids as well as solids. 

Pain occurs in only 40 per cent, of cases ; it is most frequently absent 
when the growth is in the lowest third of the oesophagus. It occasionally 
begins a few days before or simultaneously with the dysphagia, but more 
commonly it is not noticed until the latter has been present for 1 or 2 months. 
The pain may be present only during deglutition, disappearing as soon as the 
food passes the obstruction. It is situated at the level of the obstruction and 
often passes through to the back. 

Kegurgitation of food almost always occurs sooner or later ; it gener- 
ally begins between 1 and 2 months after the onset of symptoms and is rarely 
delayed as long as 6 months. When the growth is situated in the upper 
third of the oesophagus the food is violently ejected out of the mouth or 
even from the nose after a coughing effort. When the middle or lower 
third is involved, the food regurgitates without effort into the mouth, often 
immediately after meals. If the oesophagus is dilated, food may be regurgi- 
tated any time up to 2 hours after being swallowed. The food is completely 
undigested and always contains mucous saliva, often in considerable quantity. 
Regurgitation of saliva alone occurs when the obstruction is sufficient to 
interfere with the swallowing of fluid as well as of solid food. Salivation 
may be continuous. The regurgitation of the contents of the dilated 
oesophagus gives relief to any discomfort or pain which is present at the 
time. The regurgitated material sometimes contains blood and pus, and 
may be very foul ; occasionally several ounces and, in rare cases, a large 
quantity of blood is vomited. 

Progressive emaciation occurs owing to the small amount of food which 
is taken, and when obstruction is complete the loss of weight is very rapid. 
The appetite may remain good, and hunger may be very distressing in the 
early stages, but this becomes less marked as the diseasi progresses. Severe 
thirst with dryness of the mouth is sometimes present, and fetid breath 
u common when there is extensive ulceration. In the late stages small hard 
glands are often felt in the neck, especially just above the inner end of the 
clavicle and beneath the lower jaw. 
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CANCER OF THE (ESOPHAGUS 

The vagus or recurrent lar 3 n:igeal nerves, especially of the left side, may 
be involved, and one, or rarely both, vocal cords may consequently be 
paralysed. Pressure on the cervical sympathetic may cause contraction 
of the pupil with slight enophthalmos and narrowing of the palpebral fissure 
on the afieoted side. Compression of the trachea or the main bronchi by 
the tumour or by secondary glands may cause hoarseness, coughing and 
dyspnoea. Perforation into the trachea or a bronchus gives rise to a paroxysm 
of coughing and dyspnoea whenever food is swallowed, and death from 
broncho-pneumonia or gangrene of the lung is likely to occur. Perforation 
into the pleural cavity may produce an empyema, but a serous pleural 
effusion may develop without perforation. 

Diagnosis.— In a large proportion of cases it is possible to make a definite 
diagnosis from the history and from the information obtained with the 
X-rays, which should always be used without delay in cases of dysphagia. 
Before giving the opaque meal the thorax should be examined from every 
direction in order to exclude an aneurysm, although in the very rare cases 
in which this causes dysphagia other more characteristic symptoms generally 
make the diagnosis clear. Occasionally a growth of the oesophagus or 
secondary glands throw a shadow with the X-rays, but this is rarely obvious 
until the symptoms have been present for a considerable time. With an 
opaque meal the X-rays show the position and length of any narrowing of 
the lumen of the oesophagus, the degree of dilatation above the obstruction 
and the amount of obstruction, but the latter may be in part caused by 
spasm. In the earliest stages, when the lumen is not much reduced, the semi- 
fluid opaque meal may pass down without revealing any abnormality. Some 
ordinary food which is known to cause pain or difficulty should then be 
swallowed with the opaque fluid ; spasm is induced and the position and 
extent of the growth can be clearly recognised. 

The diagnosis of a growth of the cardia from achalasia has already been 
considered (p. 549). The presence of hard glands in the neck makes the 
diagnosis of cancer extremely probable. In the rare cases in which the 
history and the X-rays leave the diagnosis in doubt, and especially in early 
cases, an examination should be made with the cesophagoscope, by means 
of which the nature of the obstruction can generally be recognised, and a 
fragment removed for biopsy, though failure to detect malignant disease in 
the excised fragment does not exclude the possibility of cancer. 

There may be considerable difficulty in diagnosing between an epithe- 
lioma of the lower end of the oesophagus, which spreads upwards, but very 
rarely downwards into the stomach, and a primary carcinoma of the fundus 
of the stomach, which almost invariably involves the cardiac orifice sooner 
or later. With the former the dysphagia is the first symptom ; with the 
latter anorexia, pain after food, loss of weight and strength, vomiting and 
increasing pallor may appear before the dysphagia, but this is not always 
the case, as dysphagia may be the only symptom. When the tumour is gastric 
in origin the X-rays show a filling defect, together with irregularity of the 
folds of mucous membrane and encroachment on the transparent arc which 
is normally formed by the gas in the fundus, and sooner or later a mass can 
he felt high up under the left costal margin. 

Prognosis. — Death occurs between 2^ months and 2| years after the 
onset of symptoms, the most common period being between 6 and 12 months. 
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It ifi most frequently due to broncho-pneumonia, exhaustion from starvation 
being the next most common cause. 

Treatment. — The radical treatment of cancer of the oesophagus by 
excision of the growth has very rarely been successful. In recent years 
great advances have been made in treatment by radiotherapy. Though 
I have not seen any cases which could be regarded as cured, dysphagia has 
completely disappeared and the patient has been able to eat ordinary food 
and lead an active life for many months. Two different methods may be 
tried, and in some cases when the symptoms return after one the other can 
be safely used. The first is by means of maximal doses of deep X-rays given 
from different angles. The usual dasage is much too small, but when only just 
insufficient to produce anaemia and burning of the skin is given, rapid im- 
provement follows. The other method is by the direct implantation of radon 
seeds through an oesophagoscope. When the growth is so long that the lower 
end cannot be reached, additional seeds can be implanted from below through 
an oesophagoscope introduced through an opening in the stomach. 

With the modern forms of radiotherapy it is now rarely necessary to 
insert tubes, but if obstruction in the middle of the oesophagus is not over- 
come, a spiral metal tube should be introduced through an oesophagoscope, 
if necessary after preliminary dilatation of the stricture by bougies. Its 
lower end reaches beyond the growth, whilst the upper funnel-shaped end 
rests on its proximal margin. The tube can be left in situ until the end, 
but it sometimes leads to so much dilatation that it passes through the 
obstruction and is expelled per anum. 

So long as any obstruction is present the food should be semi-fluid or 
fluid, and should be taken in small quantities at frequent intervals. Some 
patients are able to swallow raw eggs whole. As large a dose of atropine as 
possible short of producing unpleasant symptoms given half an hour before 
each feed and a dessertspoonful of olive oil just before often help its passage 
through the stricture. 

Gastrostomy is required only in the comparatively rare cases in which 
sudden complete obstruction occurs before there has been time for radio- 
therapy to be applied and a tube cannot be introduced owing to the growth 
being at the upper or lower extremity of the tesophagus. 

Arthur F. Hurst, 


DISEASES OF THE STOMACH 

INTRODUCTION 

I. FUNCTIONS OF THE STOMACH 

Until recently little attention was paid to any of £he functions of the 
stomach except that concerned with the digestion of proteins. It is now 
realised that several other functions are of equal or even greater importance 
from a clinical point of view. 
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{a) Digestion. — The pepsin of the gastric juice digests proteins in the 
})re8ence of free hydrochloric acid. Its activity rapidly falls when the amount 
of free acid present sinks below 0-08 per cent, until it finally ceases in 
complete achlorhydria, even if hydrochloric acid is still present in organic 
combination. In spite of this digestion of proteins remains unimpaired in 
achlorhydria, as the trypsin of the pancreatic juice is capable by itself of 
digesting all the proteins consumed in ordinary meals. An increase in the 
free hydrochloric acid above the average normal does not lead to any increase 
in peptic activity. 

Q)) Protection of the srmll intestine from inf try. — An important function of 
tile stomach is to protect the small intestine from thermal, chemical and 
mechanical irritants. Very hot and very cold food and drink are brought to 
the body temperature ; the gastric juice dilutes chemical irritants, such as 
alcohol, and softens hard particles, and the churning movements in the 
pyloric vestibule break up lumps of insufficiently chewed food. At the same 
time the stomach, like all other mucous membranes, attempts to protect its 
own mucous membrane from damage by secreting mucus in response to 
stimulation by chemical and mechanical irritants. ^ 

(c) The antiseptic acid harrier of the stomach. — The free hydrochloric acid 
of the gastric juice is a very efficient germicide and rapidly destroys strepto- 
cocci swallowed from the mouth, throat and nose, as well as organisms 
present in contaminated food and drink, such as those of typhoid fever and 
bacillary and amoebic dysentery. It also helps to keep the reaction of the 
small intestine at a level which prevents its invasion by B. coli from the lower 
ileum and colon. 

(d) Influence on the blood and spinal cord. — The gastric juice contains an 
enzyme, heemopoietin, the “ intrinsic factor ” of Castle, which acts on some- 
thing present in protein food, the “ extrinsic factor,” to produce a substance 
which is stored in the liver and is the normal stimulant for the formation 
of red corpuscles by the bone marrow. It is produced by the glands of the 
pyloric end of the stomach and the duodenum, but not by those of i he body 
of the stomach, the chief and parietal (oxyiitic) cells of which secrete pepsin 
and hydrochloric acid respectively. The gastric juice also contains an enzyme, 
neuropoietin, which is produced by the same glands and acts in the same way 
as haemopoietin to form a substance which is essential for the nutrition of 
the central nervous system. 

The presence of free hydrochloric acid helps the conversion of the iron 
contained in food into a form in which it is easily absorbed so as to become 
available for the production of hsemoglobin. 

n. GASTIUC DIATHESES 

The anatomy and physiology of the stomach of 80 per cent, of healthy 
people are so well adjusted to the exigencies of ordinary life that they are 
likely to reach old age without ever sufEering from any chronic gastric dis- 
order. Of the remaining 20 per cent, approximately one-half are born with 
a hypersthenic gastric diathesis^ and most of the other half are born with a 
hyposthenic gastric diathesis^ both of which are often familial. The former 
have hyperchlorhydria, which is often, though not invariably, associated 
with a snort, high, rapidly emptying stomach. The latter have hypochlor- 
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hydria, which is generally associated with a long, low, slowly emptying 
stom^/Ch. Both constitutions are compatible with perfect health, but under 
unfavourable conditions each predisposes to the development of special 
symptoms and special organic diseases. The hypersthenic stomach is capable 
of secreting very little mucus compared with the hyposthenic stomach, whether 
in response to mechanical, thermal and chemical irritants or as a result of 
gastritis. 

Complete achlorhydria is present in about 3*5 per cent, of liealthy children 
and young adults of both sexes, but it is still uncertain whether this is con- 
genital and a result of an inborn error of secretion - -a true constitutional 
achylia, or whether it is acquired as a sequel of gastro-enteritis or some 
general infection in infants or young children with an extreme degree of 
constitutional hypoch lor hydria. 


111. CAUSES OF (iASTKIC DISOEDERS 
A. —Organic 

(i) Mechnmmlf chemiml afid thermal irritants . — The month acts as the 
first line of defence in protecting the alimentary tract from damage by 
swallowed irritants. Food and drink are brought to the body temperature, 
chemical irritants are diluted, lumps of food are broken up by chewing 
and are intimately mixed with saliva, which softens hard particles and coats 
insoluble ones with mucus. A man with good and sufficient teeth, who takes 
the trouble to use them and avoids grossly indigestible food and excess of 
alcohol, need not swallow anything until its thermal, chemical and mechanical 
properties have been so altered that it will cause no irritation when it comes 
into contact with the gastric mucous membrane. Bufc many people l>olt 
their food before it has been thoroughly masticated, whilst others hav^e 
insufficnent teeth and inadequate dentures, with the result that the stomach 
is daily subjected to inechanical, chemical and thermal irritants, ft is also 
often damaged by excessive indulgence in alcohol, and especially by takirig 
cocktails and spirits whilst fasting, when even a small quantity acts as a 
powerful irritant. Strong tea and coffee, mustard, pepper, curry, pickles, 
and excess of totally indigestible raw vegetable matter, taken in the mistaken 
idea that plenty of “ roughage " is good for the health, may have the same 
effe<;t. The stomaedi is frequently irritated by the unconscious swallowing 
of the “ juice ” of tobacco smoked in excess, especially when th(i stomach 
is em])ty. Many j)eoj)le injure their gastric mucous membrane by taking 
drugs, often quite needlessly, for sup]K)sed constipation, rheumatism, and 
other self-diagnosed complaints, quite apart from those used in the treatment 
of definite chronic maladies, such as aspirin, bromides, iodides, digitalis, 
mercury, creosote and quinine. The contents of the duodenum act as irritants 
when introduced into the stomach ; gastritis is consequently a frequent 
sequel of gastro-jejuuostomy and partial gastrectomy. 

I have already de8('Tibed how the stomach acts as a jcond line of defence 
for protecting the small intestine from mecdianical and chemical irritation. 
But it is itself liable to suffer in the attempt in spite of the mucus it secretes 
with the object of protecting itself from damage, especially if the first line 
of defence is deficient owing to bolting of food or inadequate teeth. In the 
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80 per cent, of people with an average type of stomach it generally proven 
successful. In the 10 per cent, with constitutional hypochlorhydiria and 
achylia the second line of defence is deficient ; they are consequently very 
likely to develop gastritis and in most oases the hypoohlorhydria sooner or 
later gives place to achlorhydria. In the 10 per cent, with hyperohlorhydria 
there is ample protection against mechanical irritants, and also against 
chemical irritants if taken when the stomach is full. But as hyperohlorhydria 
is generally associated with rapid evacuation, the stomach is emptjr for a 
much larger proportion of the day and night than in the average individual, 
so that there is more opportunity for the mucous membrane to be damaged 
by alcohol, tobacco and drugs. When gastritis has once developed in an 
individual with constitutional hyperchlorhydria, the abnormally vulnerable 
mucous membrane is likely to be further irritated by the excessive acidity 
of the gastric juice, which is completely without effect on the normal gastric 
mucous membrane. 

(ii) Infection.—liiie.v.U'A material is constantly swallowed by people with 
pyorrhoea alveolaris, infected tonsils, chronic pharyngitis and sinusitis, and 
by children with adenoids. In achlorhydria the antiseptic acid barrier ol 
the stomach is lost, and streptococci from the mouth invade the stomach and 
irritant toxins are likely to form in the gastric contents. When gastric 
juice is secreted in normal or excessive quantities, and even when it is deficient 
in hypochlorliydria, swallowed bacteria are rapidly destroyed. When 
hyperchlorhydria is associated with a rapidly emptying stomach, the uncon- 
scious swallowing of infected material from the mouth, nose and throat 
may infect an erosion or ulcer of the gastric or duodenal mucous nienibram'. 
during the many hours in which it is not protected by the presence of gastric 
juice. 

(iii) HanmUo^eiwm irrilanlH,'- -MdAiy acute infections may be accompanied 
by acute gastritis, which is often followed by chronic gastritis. The gastritis 
is due mainly to the direct action of bacterial toxins conveyed in the blood 
to the gastric mucous membrane, which perhaps makes an attempt to excrete 
tliora. Possibly the toxins produced iu the body tissues themselves in acute 
infections may be in part responsible, just as the toxins of uraemia and those 
pro<luoed in the skin iu extensive burns may cause gastro-duodenitis and acute 
ulcers. The abdominal symptoms in gastric influenza are the result of acute 
gastritis, and acute ult^ers and erosions are common in the stomach and 
duodenum in fatal cases of a great variety of infections. 

The causes of gastritis are so numerous and so common that few people 
can pass through life without being subjected to one or more of them. The 
80 per cent, of individuals with the average normal stomach are so well 
protected that they are less liable to develop gastritis as a result of those 
insults, but probably few of those with constitutional hyperchlorhydria and 
constitutional liypochlorhydria escape. 

B.-- Functional 

Exhaustion from physical or mental overwork, irisuflicient sleep, prolonged 
residence in the tropics, insufficient food, and from the toxsemia of chronic in- 
fectious, such as phthisis, and acute infections, such as influenza, has a depres- 
sing effect on all bodily functions and at the same time it tends to increase the 
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irritability of the visceral nervous system. This faiblesse irritable gives 
rise to symptoms in an organ, the physiological and anatomical functions 
of which are less efficient than the average. Consequently it is only individuals 
with the hypersthenic and hyposthenic gastric diatheses who are likely to 
develop gastric symptoms as a result of exhaustion. Their symptoms are 
then very similar in character to those produced by the organic diseases which 
may be associated with these diatheses. 

Depressing emotions and the psychological factors concerned in the 
production of the anxiety neuroses may also give rise to similar gastric 
symptoms in the predisposed. They may also be important factors in the 
actual development of organic diseases, especially gastric and duodenal 
ulcer. Anxiety is a common cause of recurrences and of the sudden increased 
activity of ulceration which may result in Inemorrhage or perforation. 

C. — Reflex 

Disorders of other abdominal organs may give rise to reflex gastric 
symptoms in individuals with the hypersthenic gastric diathesis and, less 
frequently, in those with the hyposthenic gastric diathesis. Thus chronic 
cholecystitis, recurrent subacute appendicitis, diseases of the colon and even 
simple constipation may give rise to reflex gastric symptoms. 

IV. EFFECT OF GASTRITIS ON GASTRIC SECRETION 

The functional activity of an organ is always reduced when it is inflamed. 
At the onset of acute gastritis no gastric juice is secreted. In chronic gastritis 
the secretion is reduced to an extent which varies with the severity and the 
duration of the inflammation, the actual amount of free acid present in the 
stomach in a test-meal depending upon the constitutional type of stomach 
in each individual. Thus the hyperchlorhydria of individuals with the 
hypersthenic gastric diathesis becomes less extreme or may be replaced 
by a normal curve of acidity or even, in exceptional cases, by liypochlorhydria. 
This is well seen in the gastritis accompanying chronic ulcer : when medical 
treatment has resulted in the healing of the ulcer and the disappearance 
of the gastritis, the acidity is almost always higher than it was before. 

The hypochlorhydria of individuals with the hyposthenic gastric 
diathesis is in most cases eventually replaced by complete achlorhydria, 
which can generally be overcome by treatment (p. 585). The reduction in 
acidity in these cases is mainly due, as it is in liy 2 )erchlorhydria, to the effect 
of the inflammation on the activity of the secreting glands, but it is increased 
as a result of the excessive secretion of mucus which accompanies the inflam- 
mation. The mucus acts partly by its mechanical action in blocking the 
mouths of the secreting tubules and partly by its chemical action in combining 
with some of the free acid. The neutralising effect is, however, slight and due 
almost entirely to the sodium bicarbonate it contains and not to its own 
buffer action, as it almost completely disappears after the salt has been 
separated by dialysis. When free acid does not return as a result of treatment 
the gastritis has presumably led to a profound degree of atrophy of the gastric 
mucosa. 

It is clear that gastritis associated with high or normal acidity, so-called 
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acid gastritis, is not an early stage of gastritis associated with achlorhydria, 
nor is the former a result of prepyloric gastritis and the latter of fundus 
gastritis. Both are due to the same causes, the amount of free acid present 
depending upon the constitution of the individual concerned. 

V. RESULTS OF HYPERCHLORHYDRIA 

I have already pointed out that hyperchlorhydria tends to protect the 
stomach from irritation when the first line of defence is inadequate. But the 
deleterious effect of friction on the mucous membrane of the distal half of 
the stomach when hard or large pieces of food are swallowed continues, and 
irritation by alcohol, tobacco and drugs may occur during the many hours in 
which the stomach is empty. If even a mild degree of gastritis is produced 
as a result of this, the mere presence of hyperchlorhydria is likely to aggravate 
it, as, although hyperchlorhydria is not itself a pathological condition, the 
excessive acidity of the gastric juice is a potential danger. The healthy 
mucous membrane is always bathed in gastric juice and is neither digested 
by its pepsin nor irritated by its free hydrochloric acid. After death, however, 
the mucous membrane is rapidly digested. During life localised necrotic 
areas may also undergo digestion, and this may perhaps also occur in areas 
in which the circulation is temporarily arrested or very deficient before 
actual necrosis has o(‘-curred. As peptic digestion is no more active with 0*3 
per cent, than with 0*08 per cent, free hydrochloric acid, such digestion is 
not specially likely to occur in the presence of hyperchlorhydria. But 
although the living mucous membrane even when abnormally vulnerable as a 
result of gastritis can never undergo peptic digestion, it is very likely to be 
damaged by free hydrochloric acid if present in a strength greater than the 
average. The likelihood of this is still greater when the hyperchlorhydria 
is associated with hypersecretion, as unusually strong acid continues to be 
secreted in the absence of food, which under ordinary conditions dilutes it 
and partially neutralises it. In the extreme forms of constitutional hyper- 
chlorhydria the stomach secretes acid throughout the night, so that undiluted 
gastric juice comes into contact with the mucous membrane of the stomach 
and duodenal bulb for 9 or 10 hours. Moreover, owing to the deficient power 
of secreting mucus, which is a characteristic of the hypersthenic stomach, 
the protection against damage afforded by a layer of mucus in the hyposthenic 
stomach is absent. In the conditions already described, in which the failure 
of the first line of defence gives rise to chronic gastritis, the excessive acid 
in hyperchlorhydria gives the gastritis certain characteristics which are 
absent from that associated with hypochlorhydria and achlorhydria. Biopsies 
and gastroscopic investigations have shown that it is very frequently associated 
with minute erosions, some of which may develop into acute ulcers, which 
may in turn become chronic ulcers. The condition may therefore be called 
ulcerative gastritis. When the hyperchlorhydria is associated with the 
rapidly emptying, short, high stomach, which is often a feature of the hyper- 
sthenic gastric diathesis, the duodenal bulb is equally involved, the condition 
thus being one of ulcerative gastro-duodenitis, in which a chronic ulcer is 
most likely to develop in the duodenum. When, on the other hand, the 
hyperchlorhydria is associated with a long, low, slowly emptying stomach, the 
main stress falls upon the stomach : the gastritis is likely to be more severe 
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and a gastric ulcer may develop, whilst the duodenum is spared. At the 
same time the gastric stasis leads to more prolonged contact of the entire 
gastric mucous membrane with any irritants it may contain, so that, although 
the distal half of the stomach is still the part most severely inflamed, 
the fundus is more affected than with a rapidly emptying stomach. 
Consequently the power of secreting acid by the fundus glands may be 
directly impaired and their stimulation may be reduced owing to the deficient 
production of the gastric hormone by the antral mucous membrane in response 
to chemical stimulation. In gastric ulcer the hyperchlorhydria which is at 
first present thus tends to be more or less reduced, and in very chronic cases 
hypochlorhydria, and in rare cases even achlorhydria, may result. With 
treatment, however, the acidity always rises, though sufficient permanent 
damage may liave taken place to prevent a return to the original hyper- 
chlorhydria. 

Owing to the familial incidence of the liypersthenic gastric diathesis, it is 
common for gastric or duodenal ulcers to occur in several members of the 
same family. 

Chronic gastric or duodenal ulcers or scars of such ulcers are found in 
about 10 per cent, of all autopsies, this being also approximately the number 
of healthy young adults with hyperchlorhydria. It would appear, therefore, 
that an individual with the hypersthenic gastric diathesis is almost certain 
sooner or later to develop an ulcer. It is true that hyperchlorhydria may 
no longer be present when a test-meal is given, especially in the case of a 
gastric ulcer, but it was probably present when the ulcer first formed, perhaps 
many j^ears earlier, and has since been masked by the coexistent chronic 
gastritis. 


VI. RESULTS OE HYPOCHLORHYDRIA AND ACHLORHYDRIA 

The incidence of achlorhydria among healthy people rises from 4 per 
cent, at the age of 20 (Bennet and Ryle), to 8 per cent, in the 30-39 period, and 
J2 per cent, in the 40- 49 period, but in the next three decades taken together 
there is a further rise of only about 4 per cent. It can thus be concluded that 
all or very nearly all of the individuals with the hyposthenic gastric? 
diathesis as well as a few with normal acidity eventually develop achlorhydria 
as a result of gastritis. 

Gastritis with achlorhydria generally gives rise to no gastric symptoms, 
though it may occasionally produce a mild form of chronic indigestion, and 
it is a not uncommon cause of nausea. 

In achlorhydria the excess of mucus is a poor substitute for gastric juice, 
and the consequent loss of the second line of defence leads to irritation of 
the small intestine, so that duodenitis and enteritis develop in addition to 
the gastritis. The mecjhanical and chemical irritation of the intestines 
explains why achlorhydria is a common cause of chronic and recurrent 
diarrhoea. 

Swallowed bacteria flourish in the alkaline contents of the stomach aud 
pass into the duodenum, which is normally sterile, but now swarms with 
bacteria. The increased alkalinity of the intestinal (contents allows bacteria 
which are normally confined to the colon to ascend the small intestine as far 
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as the duodenum and stomach, both of which contain colon bacilli from the 
large intestine even more frequently than streptococci from the mouth. 

Chronic cholecystitis is generally a result of a B, coU infection which 
ascends from the duodenum by way of the common bile duct and cystic 
duct to the gall-bladder. This is especially likely to occur when achlorhydria 
is present. As gall-stones arc generally secondary to cholecystitis, it is not 
surprising that achlorhydria occurs in about 50 per cent, of cases. 

Achlorhydria is also a very important predisposing cause of intestinal 
infections, such as typhoid and paratyphoid fever, bacillary and amoebic 
dysentery and cholera, the organisms of which are rapidly destroyed by the 
normal gastric juice, and its presence is therefore a constant source of danger 
in individuals residing in tropical countries. 

The toxiemia which follows the intestinal infection resulting from achlor- 
hydria is one factor in about 35 per cent, of cases of rheumatoid arthritis 
and in some cases of asthma, skin diseases and other conditions associated 
with allergy, especially in children. Flushing of the face during meals is 
common in achlorhydria, and achlorhydria or hypochlorhydria is generally 
present in rosacea. 

VII. EFFECTS OF GASI^RITIS ON H^EMATOPOIESIS AND THE 
NUTRITION OF THE CENTRAL NERVOUS SYSTEM 

The absence of free acid from the gastric contents in achlorhydric chronic 
gastritis and the enteritis with which it is often associated may interfere with 
the assimilation of the iron in food, so that in individuals who take a diet, 
in which there is only just enough iron for the needs of the body under the 
most favourable conditions, a simple achlorhydric atifemia develops, which 
differs from pernicious ana)mia in occurring almost exclusively in women 
and in being curable by large doses of iron, whilst liver and stomach extract 
are entirely without effect. 

Achlorhydria is found in about 99 per cent, of cases of pernicious aneernia 
and of subacute combined degeneration of the spinal cord, though it is not 
the actual cause of it, the absence of hydrochloric acid from the gastric 
secretion being associated with the absence of the hiernopoietin and neuro- 
poietin, required for the production of the natural stimulant of haunatojioiesis, 
and of the substance required for the normal nutrition of the central nervous 
system respectively. The gastritis is the primary condition ; there is con- 
sequently often a history of chronic diarrhoea or other symptoms to 
which it has given rise dating from months or years before the onset 
of aneemia or nervous symptoms, and in several cases the achlorhydria 
has been known to exist during this time. The frequent occurrence of per- 
nicious aneemia and subacute combined degeneration of the cord in more than 
one member of a family is due to the familial occurrence of constitutional 
achylia gastrica and hypochlorhydria, which may depend upon a primary 
atrophy of the gastric mucosa. Moreover, achylia is often present without 
any abnormality of the blood or central nervous system in relatives of patients 
with these diseases. 

The first function of the gastric raucous membrane to suffer in gastritis 
is the secretion of hydrochloric acid. Consequently iu the majority of 
cases of achlorhydria pepsin is still secreted in normal quantity, the secretion 
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of mucus is actually increased, and the production of heemopoietin and 
neuropoietin is unimpaired. If the exciting cause of the gastritis continues 
to be at work when complete achlorhydria has developed, the gastritis 
becomes progressively more severe. After a time the damage to the secreting 
tubules is so severe that they can never recover their power of secreting 
acid, even if all active inflammation ceases, and at the same time the secretion 
of pepsin becomes more or less impaired. The mucus-secreting cells take 
part in the general atrophic changes of the mucous membrane, so that mucus 
disappears from the test-meal, its absence being a sign of the severity of 
the process and not an indication that no gastritis is present. In this 
advanced stage of gastritis the production of the intrinsic factors required 
for the normal activity of the bone-marrow and nutrition of the central 
nervous system, hffimopoietin and neuropoietin, may cease to be formed, 
and pernicious anemia or subacute combined degeneration of the cord 
develops. In a small number of cases this function of the mucous membrane 
is impaired at an earlier stage ; thus in three of my cases of pernicious anaemia 
the secretion of free acid returned as a result of treatment of the gastritis, 
and in 1 per cent, of cases pernicious anaemia and subacute combined degenera- 
tion of the cord develop whilst free hydrochloric acid is still being secreted. 

The haematopoietic and neurotrophic functions of the gastric mucous 
membrane are occasionally destroyed suddenly by an exceptionally severe 
attack of acute gastritis, the symptoms dating from an attack of food 
poisoning or an acute infection. Complete and partial gastrectomy, and very 
rarely the gastritis following gastro-jejunostomy, may have the same effect. 


EXAMINATION OF THE STOMACH 
I. Motor Functions 

(а) Size, shape and position . — ^Inspection of the abdomen may reveal 
th^i outline of the stomach in thin patients, especially is pyloric obstruction 
has led to excessive peristalsis. By palpation under similar circumstances 
the lower border of the stomach can often be felt. Palpation may also 
reveal the presence of a tumour, the size, shape, position and mobility of 
which should be estimated. Percussion may give some idea as to the quantity 
of gas in the stomach, but it cannot help in the determination of its size, 
shape or position. Auscultatory percussion and friction have been shown 
by means of the X-rays to be quite valueless for examining the stomach. 

The size, shape and position of the stomach can be readily and accurately 
determined, both in the vertical and horizontal position, by means of the 
X-rays after a meal of strained gruel containing 4 ounces of barium sulphate. 
By palpation during the screen examination its mobility can be investigated 
and the presence of adhesions and areas of tenderness recognised. 

(б) Tone . — Splashing and succussion can be obtained in an individual 
with relaxed abdominal muscles and a stomach with normal tone. They 
give no information as to the presence of deficient tone. 

Owing to the adaptation of the stomach to the volume of its contents, 
there is little difference in the upper level of the semi-fluid chyme as seen with 
the X-rays in the erect position whether the volume is 5 ounces or 2 pints, 
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and the greater curvature is only slightly depressed as the stomach is 
gradually filled. When the stomach is hypotonic, this adaptation to the 
volume of its contents does not occur ; the food drops to the most dependent 
part, the upper level of the contents slowly rising and the greater curvature 
becoming more dependent as the volume increases. It is important to dis- 
tinguish this condition from the distension without hypotonus caused by the 
constant presence of fluid or fluid and food in the stomach when the pylorus ^ 
is obstructed. The opaque meal then appears to fall to the bottom of a large 
stomach, but closer investigation shows that it is really falling through a 
large quantity of fluid already present in the stomach, the upper limit of 
which can be recognised at the normal distance below the diaphragm. If 
the examination is repeated after emptying the stomach by means of a 
stomach tube, its tone and size are found to be normal. 

(c) Peristalsis , — In unusually thin women normal peristalsis is occasionally 
visible, but in the majority of cases the presence of visible peristalsis indicates 
organic pyloric obstruction. The patient should be examined immediately 
after a meal ; in doubtful cases peristalsis can be rendered more obvious by 
massage. At a stage preceding that in which peristalsis is visible, it may 
sometimes be felt as a periodic hardening if the hand is kept for some time 
gently pressing upon the right side of the abdomen a little above the 
umbilicus. 

In pyloric obstruction the peristaltic waves can be seen with the X-rays 
to arise in the fundus instead of in the centre of the stomach and to be unusu- 
ally deep at a period considerably earlier than that in which they become 
visible through the abdominal wall. Reversed peristalsis generally indicates 
organic pyloric obstruction, but I have seen it in cases of lesser curvature 
ulcer with gastric stasis but no obstruction. Irregular peristalsis, and especi- 
ally peristalsis which begins in the normal position but disappears and perhaps 
reappears as it passes along the greater curvature before the pylorus is 
reached, is very suggestive of malignant infiltration. 

(d) Rate of evacuation . — If splashing can be produced by palpation over 
the stomach at a time when it should be empty, gastric stasis is probably 
present. But there are so many possible fallacies that this is of very little 
value compared with the accurate results obtained with the stomach tube and 
X-rays. Nothing should be eaten or drunk during the 12 hours preceding a 
test-meal. The stomach should be completely emptied after the tube has been 
swallowed before the meal is given, in normal individuals it is uncommon 
for more than 25 c.c. of colourless or bile-stained gastric juice to be found ; 
the reaction for starch is negative, no gross food residue is present, and even 
microscopically no meat fibres and only occasionally a little vegetable debris, 
together with a few leucocytes and bacteria derived from the mouth, are seen. 
In chronic gastritis a small quantity of thick alkaline fluid, consisting of 
gastric mucus with swallowed saliva and pharyngeal and oesophageal secre- 
tion, is present. In the continuous secretion which results from an ulcer 
near the pylorus, even in the absence of organic obstruction, a varyhig 
quantity of very acid fluid without any food residue is found. When an 
ulcer has led to organic obstruction, starch granules and vegetable debris, 
but no meat fibres, are present, in addition to some acid fluid containing 
starch ; the quantity of fluid is much increased if the ulcer is still active, 
as hypersecretion then occurs in addition to stasis. In malignant obstruction 
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the gastric contents are thicker and contain debris of both vegetable and 
animal food ; free hydrochloric acid is absent, and lactic acid, together with 
many bacteria, are present. 

If the test-meal is completely evacuated in less than three hours, no 
organic obstruction can be present. If starch is still present in the 3-hour 
fraction, the stomach should be completely emptied ; a further estimate of 
the degree of gastric stasis can be inade from the volume of starch -containing 
fluid obtained. 

Careful examination with the X-rays before the opaque meal is given may 
show that a considerable quantity of fluid is present in the fasting stomach ; 
its upper horizontal level can be seen under the gas in the fundus, and splash- 
ing can be observed if the patient shakes himself. If the shadow of the 
stomach is still visible 6 hours after a barium meal, nothing having been 
taken in the interval, stasis is present ; after 9 hours it is probably, after 
J 2 hours it is almost certainly, due to pyloric obstruction. 

It is important to remember in connection with both the test-meal and the 
X-rays that if the patient has a severe headache at the time, any delay in 
evacuation may be due to the complete cessation of peristalsis which occurs 
during an attack of migraine. 


II. ('HiiMJC'Ah Functions 

The chemical functions of the stomach can only be adequately investigated 
by means of a test-meal. The old-fashioned test-breakfast is less satisfactory 
than the modern fractional test-meal, which provides information respecting 
quantity and character of the resting-jui(;e and post-})randjal secretion, the 
secretory response throughout the period of gastric digestion, the secretion 
of mucus, the regurgitation of bile and duodenal contents. The patient, 
who should have taken no food since the previous night, swallows the tube 
(the best form being Ryle’s modification of that introduced by Einhorn) 
in the morning. The res ting- juice is withdrawn and measured, its bile and 
mi^jus content noted, and the free and total acidity determined ; the presence 
of gross food residue or a positive starch reaction is diagnostic of pyloric 
obstruction. After withdrawal of the resting- juice the patient drinks one 
pint of oatmeal gruel, and small specimens of gastric contents are withdrawn 
with a syringe at intervals of a quarter of an hour until the stomach is cui})ty. 
If starch is still present at the end of three hours the stomach is emptied, the 
volume obtained is measurc<l, and the tube is withdrawn. The free and t-ota! 
acidity in each specimen is estimated. Topfer solution and phenolphthalein 
being the respective indicators customarily employed. The time ol‘ disappear- 
ance of the starch, which may precede complete emptying, is determined by 
adding iodine to the successive samples. The free and total acidity are 
plotted as curves upon a chart. 

If achlorhydria is present, the resting- juice may be examined for lactic 
acid by Uftelrnan’s reagent (30 c.c. 1 per cent, carbolic acid with a few drops 
of ferric chloride solution), which it changes from blue to a canary yellow. 
An ethereal extract of the gastric contents must be used, 5 c.c. of gastric 
contents being shaken with 30 c.c. of ether. 

Microscopical examination of the resting- juice may reveal the presence of 
red corpuscles. The discovery of leucocytes is only of importance if their 
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number is obviously in excess of the number present in a specimen of spittle 
obtained at the same time, or if they reappear without squamous epithelial 
cells half an hour after thorough lavage. True excess of leucocytes indicates 
the presence of severe gastritis or carcinoma. When the reating-juice or some 
or all of the fractions of a test-meal are pink or red owing to the presence of 
blood, a bleeding ulcer or carcimona is present. Specks of blood in otherwise 
blood-free specimens may be due to . accidental contamination, but more 
frequently they indicate an abnormal vulnerability of the mucous membrane 
such as is present in chronic gastritis. 

III. Gastroscopy 

The introduction of the flexible gastroscope has removed the dangers 
from gastroscopy. Tlie instrument (?an be passed without difficulty in a 
patient who has been prepared by a preliminary injection of morphine and 
anaesthetising his pharynx. All parts of the gastric mucous membrane can 
he inspected with the exception of the fundus and the lesser (lurvature of 
the pyloric vestibule. 

The chief value of gastroscopy is in the recognition of the different forms 
of gastritis and of erosions and acute and subacute ulcers, which may cause 
Inemorrhage, but are never recognisable with the X-rays. It is often helpful 
in diagnosing the cause of post-operative symptoms when radiology has 
failed to show anything abnormal, and it affords the only reliable evidence of 
complete healing of a gastric ulcer (p. 593). It occasionally affords valuable 
evidence in the early diagnosis of cancer. 

Arthur F. Hurst. 


FUNCTIONAL DISORDERS OF THE STOMACH 

HYPOTONUS : ATONIC DILATATION 

The diagnosis of atonic dilatation of the stomach, which is still frequently 
made, is a survival from pre-radiological days, when it was supposed to be a 
common sequel of acute infections, malnutrition and neurasthenia. In a 
hundred consecutive cases of abdominal disorders examined with the X-rays 
hypotonus was present in six, and in only one of these, in which it was asso- 
ciated with an unusually long stomach, did it have any direct or indirect 
connection with the symptoms. In no case was it associated with infections, 
neurasthenia or malnutrition, and in all but one of 15 cases of extreme wasting 
due to anorexia nervosa (not included in this series) the tone was normal. 
Severe hypotonus never occurs except as a result of exhaustion of the hyper- 
trophied musculature of the stomach in organic pyloric stenosis. 

VOMITING 

^Etiology. — (a) Central Vomiting, — Vomiting is only rarely under the 
control of the will. But a person who has vomited a number of timtfs owing 
to some central, reilex or toxic cause, may suggest to himself that certain 
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circumstances will invariably cause him to vomit. The hysterical votniting 
which results is a common sequel of vomiting due to other causes (p. 578). 

Various emotions, especially those of disgust and fear, may result in 
vomiting, especially in neurotic individuals. It may occur as a result of 
incidents which subconsciously revive the memory of an emotion which on 
some particular occasion caused vomiting. Thus a woman who, on one 
occasion vomited as a result of terror in a railway carriage, subsequently 
vomited whenever she travelled in a train and after a time in any vehicle, 
and even in closed places, such as a church, from which she could not readily 
escape. The vomiting was associated with a vague feeling of fear, but not 
(jonsciously with the incident which was the primary cause. 

Certain orgaiiic nervous diseases, such as cerebral tumour and meningitis, 
are frequently accompanied by vomiting, which may also occur in compression 
and in concussion caused by injury. This is generally due to increased intra- 
cranial pressure, and in cerebral tumour the relief of intracranial pressure by 
trephining often leads tor cessation of vomiting. A mid-cerebellar tumour 
may give rise to vomiting as a result of direct pressure on the vomiting centre 
in the floor of the fourth ventricle long before any other symptoms develop. 

The vomiting in migraine is also of central origin. The cyclical vomiting of 
(ihildreii is generally associated with a family history of migraine and is often 
followed by true migraine in adult life, but biochemical factors may play 
an important part in its pathogenesis, as it is generally controlled by the 
administration of glucose. 

Attacks of vomiting, with or without nausea, but unaccompanied by any 
pain or discomfort in the abdomen, are generally of central origin. This is all 
the more likely to be the case if they are associated with headache. 

(6) Reflex Vomiting. — Vomiting may result from a local or central reflex. 
The former is the most common of all causes of vomiting. It occurs when 
the gastric; mucous membrane is irritated by poisons, whether introduced 
in the food or resulting from bacterial decomposition. Gassing was a common 
cause of vomiting in the War of 1914-1918, some of the irritant gas being 
dissolved in the saliva, which was secreted in excess and then swallowed. 
Overdistc^nsion with food, especially if it occurs rapidly, as when a big meal is 
bolted, or if it continues for an abnormally long period as a result of pyloric 
obstruction, has the same effect. In all these cases more or less relief to 
the local symptoms results from vomiting. 

Painful stimulation of any afferent nerves, but particularly those of 
abdominal viscera, such as occurs in attacks of pain associated with gastric 
ulcer, in biliary and renal colic, in Dietl’s crises, and in intestinal obstruction, 
often causes vomiting as a result of a central reflex. Tickling the fauces is a 
common method of indu(;ing vomiting. 

Sea-sickness and air-sickness are caused by a reflex arising from excessive 
stimulation of the semicircular canals. The vomiting in diseases of the ear 
in which the semicircular canals are directly or indirectly involved, as in 
Meniere’s syndrome, is of similar origin. The vomiting of early pregnancy 
is probable reflex ; when persistent, it is, 1 believe, always hysterical and 
curable by psychotherapy (p. 579). 

(c) Toxic Vomiting. — Some emetics, such as apomorphiue, cause vomiting 
by direct irritation of the vomiting centre. Other emetics, such as warm 
water containing salt and copper and zinc sulphate, act rettexly from the 



REGURGITATION, HEARTBURN, WATERBRASH 671 

stomach and are consequently only effective when they are swallowed, whilst 
tartar emetic, ipecacuanha and general aneesthetics, act in both ways. 

Poisons produced in the body, as in uraemia, hyperthyroidism and Addison’s 
^sease, may irritate the vomiting centre. In uraemia, however, the action 
is partly reflex owing to the excretion into the stomach of toxins which 
should be excreted by the kidneys and partly a result of increased intracranial 
pressure. The bacterial toxins in acute infections, especially gastric influenza, ' 
often excite vomiting by their irritant action on the gastric mucous membrane. 
Toxic vomiting differs from central vomiting and some cases of reflex vomiting 
in being almost invariably preceded by nausea. 

The consumption of certain foods to which a predisposed individual is 
sensitised may give rise to attacks of “ abdominal allergy,” in which vomiting 
is often a prominent symptom (vide p. 751). 

Treatment. — The proper treatment of vomiting is to remove the cause. 
In toxic cases and in those due to reflexes from the stomach itself, complete 
evacuation by a stomach tube gives relief. As purely symptomatic treat- 
ment, the most useful drugs are dilute hydrocyanic acid, 3 to 6 minims of 
which should be given in 60 minims of water, and chlorbutol, 5 grains of which 
can be given in a cachet and repeated, if necessary, three or four times at 
intervals of 2 hours. Sea-sickness and air-sickness can generally be prevented 
by taking grains each of phenacetin and soluble barbitone half an hour 
before and again shortly after starting on the journey. 


REGURGITATION, HEARTBURN AND WATERBRASH 

Rkgurgitation. — Regurgitation of unaltered food mixed with more or 
less saliva occurs with pharyngeal diverticula and in oesophageal obstruction 
resulting from achalasia of the cardia and simple and malignant stricture. 
Regurgitation of small quantities of partially digested food into the pharynx 
and less often into the mouth without effort and without nausea occurs in 
various forms of dyspepsia ; its acidity produces a scalding sensation in 
the pharynx. Regurgitation is frequently associated with flatulence due to 
aerophagy, the unsuccessful efforts made by the patients to bring up wind 
when no excess is present in the stomach resulting in regurgitation of some 
of its fluid contents. The regurgitation may later give place to vomiting, 
both the regurgitation and vomiting being to a great extent under voluntary 
control. 

Heartburn. — When the indigestion which gives rise to regurgitation is 
a result of some swallowed irritant such as excess of condiments, alcohol, 
tobacco or drugs, the gastritis, which is the cause of the indigestion, is 
likely to be associated with oesophagitis. Apart from this, constant 
regurgitation of acid food through the oesophagus into the pharynx or 
mouth leads to oesophagitis. In whichever way the oesophagitis is caused, 
the oesophageal mucous membrane, which is normally insensitive to dilute 
hydrochloric acid, becomes sensitive, so that the acid gastric contents 
produce a sensation of burning behind the sternum when regurgitation 
occurs. This burning sensation is known as heartburn, and may occur with 
or without regurgitation into the pharynx and mouth. 

WATERBRASH. — Waterbrash may occur in any of the conditions which give 
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rise to ptyalism (p. 529), but most commonly with duodenal ulcer. At a 
certain interval after a meal, which varies in different cases, but is fairly con- 
stant for each individual, an uncomfortable sensation of constriction, which 
may amount to severe pain, is felt deeply beneath the lower end of the sternum. 
This may be accompanied by profuse salivation, which is sometimes accom- 
panied by pain in the jaws from the rapid swelling of the parotid glands. 
Relief occurs on bringing up a few mouthfuls of clear fluid, which is generally 
described by the patient as being like water, though it sometimes contains 
a good deal of mucus. The fluid rises into th§ mouth with little or no effort 
and without nausea. It comes from the oesophagus and not from the stomach, 
as oven when the previous meal was large and finished less than an hour 
before, no food is present in the regurgitated material, which is alkaline in 
reaction and has all the characters of pure saliva. When the flow of saliva is 
excessive, it runs down the oesophagus without the patient’s knowledge 
and without the aid of actual swallowing ; the cardiac sphincter being closed, 
the fluid collects in the lower end of the oesophagus. 

The morning vomiting of alcoholic individuals is the result of a similar 
process, though it is accompanied by more violent vomiting efforts. In this 
case the fluid consists of saliva with a considerable projiortion of pharyngeal 
and oesophageal mucus, secreted as a result of chronic pharyngitis and 
oesophagitis. 

Treatment. — No special treatment is required for regurgitation, heart- 
burn and waterbrash beyond tliat of the primary condit ion. Thfi momentary 
disi^omfort caused by regurgitation and heartburn can be overcome by 
drinking water or sodium bicarbonate solution, or by chewing and then 
swallowing an alkaline tablet. 


ANOREXIA 

Afiorexia, or loss of appetite, occurs in a small proportion of cases of 
chronic gastritis and in the majority of cancer of the stomach, in which it 
may be the first symptom, but never in uncomplicated gastric or duodenal 
ulcer. It is common in toxaemic conditions, such as acute fevers and tuber- 
culosis. It is often y)re8ent when for any reason the tongue is dry or furred. 


ANOREXIA NERVOSA 

^Etiology.- Anorexia nervosa occurs in adolescents and young adults 
of both sexes, but much more commonly in females than males. There is 
rarely any family history of psycihoneuroses or psychoses. The anorexia 
is in most cases at first the vis(;eral expression of some emotional disturbance, 
often an unhappy love affair. Sometimes the diet is voluntarily reduced with 
the object of overcoming a real or imaginary tendency to get fat, or on account 
of some fanciful ideas concerning the effect of food in stimulating sexual 
activity. Whatever the origin of the condition mm be, the restriction of 
food results in the gradual disappe>arance of the appetite until the patient 
loses all desire for food. After the anorexia has continued for some time its 
origin, which is never recognised by the patient without explanation, recedes 
into the background, and it often remains after the psychological difficulties 
which gave rise to it have disappeared. 
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The constant presence of amenorrhcea has led to the idea that the condition 
is the result of endocrine disorder. But there is no good evidence for this 
theory, and complete recovery always follows simple psychotherapy without 
accessory treatment of any kind. There is also no justification for comparison 
with Simmonds’s disease, a very rare condition, caused by degeneration 
of the anterior lobe of the pituitary gland ; this is not necessarily 
associated with either anorexia or emaciation, and is uninfluenced by' 
psychotherapy. 

Symptoms. — The patient has a great repugnance for every kind of food, 
and as even small quantities have to be forced down, they give rise to a 
sense of complete repletion and distension and sometimes nausea. He 
may learn to vomit at will, and as he realises that he can overcome his dis- 
comfort by this means, it may occur after every meal. The small intake 
of food leads to increasingly severe constipation, and the aperients used 
for its treatment increase the abdominiil discomfort. 

The patient rapidly loses weight and in time becomes extremely emaciated, 
almost all the subcutaneous fat disappearing. At first physical and mental 
activity are unabated, the restless energy and absence of fatigue being in 
striking contrast with the wasted appearance of the patient, but in the later 
stages the patient becomes weak and lethargic, and finally may lie in bed 
unable to move a limb or raise his head. In girls amenorrhcea is a constant 
symptom ; it develops at an early stage and persists for many months after 
recovery is complete in all other respects. It is probably of psychical origin 
and not a result of malnutrition, as it develops at an early stage and may 
])er8ist long after the patient has returned to a normal diet. An abnormal 
growth of hair is a common symptom ; this is a direct result of malnutrition, 
as it is constantly observed in times of famine. 

The pulse and temperature are normal. The X-rays show no abnormality 
in the alimentary tract, the constipation being due solely to the insufficient 
quantity of food residue, and gastric secretion is unaffected. The extremities 
and the nose and ears are coh^ nd blue, the skin dry ami scaly. The urine 
is normal. ^ ' 

If j)ropcr treatment is not instituted, death may result from inanition, 
extreme atrophy without any organic visceral lesion being found post 
mortem. 

Treatment. — Except in the earliest stages, it is essential to remove the 
])atient from his home surroundings and to allow only infrequent visits from 
his relations. The nature of the symptoms is explained to him, and he is 
made to understand that he can recover and return to his home and to a 
normally active life only when, as a result of eating a proper quantity of 
ordinary food, his weight and strength have returned, and that though this 
may entail some discomfort at first, his appetite is certain to return when 
more food is taken. It is essential to be present during the first meals after 
treatment is begun, and to be prepared to spend a very long time arguing 
over every mouthful until the meal is at last finished. As resistance almost 
invariably breaks down under these conditions, the task of supervising sub- 
sequent meals can be left to a good nurse, who must at first never leave the 
patient, as otherwise food is likely to be hidden or thrown away. The 
patient should from the first day of treatment be given a full diet without 
restrictions of any kind, and should be induced to eat everything he is given. 
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With tact, explanation and persuasion this is always possible. The psycho- 
logical origin of the trouble should not be discussed until the patient has 
greatly improved ; even then such discussion is not always necessary, and 
it is rare for anything more than simple psychological explanation without 
any deep analysis to be required. Special diets, organotherapy, including 
gonadotrophic and pituitary hormones and the use of insulin to stimulate the 
appetite, and the administration of vitamins are of no use in the treatment 
of anorexia nervosa. 


NAUSEA 

Nausea most commonly precedes vomiting and is relieved when the 
stomach is empty. When associated with headache it is generally a result 
of migraine. It may occur as an independent symptom in chronic achlor- 
hydric gastritis, chronic cholecystitis and in the earliest stage of carcinoma 
of the stomach. It is sometimes the most prominent symptom in early 
tuberculosis and at the commencement of pregnancy. It may occur in 
nephritis and infections of the urinary tract, and in men it may result from 
prostatic disease ; in these conditions it is generally an indication of the 
onset of urannia, of which it may be the first symptom. All these possi- 
bilities should be excluded before regarding it as of nervous origin, but there 
is no doubt that it is occasionally an hysterical symptom and due to the 
perpetuation by auto-suggestion of nausea which originally resulted from 
the emotion of disgust, although the actual exciting incident ma}’’ have 
been forgotten. 

Nausea may be constant or periodic. It may be specially associated 
with the consumption of fatty food or less frequently of meat, but it is often 
quite independent of the kind or nature of the food taken. The patient 
may wake up with severe nausea, which makes it difficult for him to eat 
any breakfast. He often thinks it is due to some disease of the stomach, 
and he consequently reduces the amount of^Tood he takes ; severe loss of 
weight may result. Nausea is often increased by emotional disturbances 
and may be less troublesome when the mind is fully occupied. 


GASTRIC FLATULENCE : AEROPHAGY 

Flatulence, or the presence of excess of gas, may occur simultaneously 
in the stomach and the intestine, but in many cases it is confined to the 
stomach or to some part of the intestines. 

iCtiology. — Gastric flatulence may be caused by (a) excessive production 
of gas by fermentation or putrefaction ; (b) the introduction of excess of air 
by aerophagy ; and (c) deficient elimination. 

(а) Achlorhydria may be associated with the formation of a small quantity 
of gas by bacterial activity, but this is very rarely sufficient to cause dis- 
comfort. In pyloric carcinoma, achlorhydria is associated with severe 
gastric stasis, and a considerable excess of foul gas may be produced. 

(б) Aerophagy is the commonest cause of flatulence. It is often associated 
with functional dyspepsia, but it is equally common in organic diseases. 
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especially cholecystitis and less frequently gastric and duodenal ulcer, and 
the pain in angina pectoris frequently causes aerophagy. The patient feels 
discomfort in the stomach, which he thinks is due to ‘‘ wind,” and which he 
imagines he can “ disperse ” by eructation ; as there is really no excess of 
gas present, the attempt proves unsuccessful and results in the swallowing of 
air. After half a dozen or more attempts have been made without success, 
air being swallowed on each occasion, the stomach becomes distended with air," 
which is noisily expelled. The excessive salivation, which often occurs in 
gastric disorders associated with hyperchlorhydria, and in septic conditions 
of the mouth and naso-pharynx, also leads to flatulence, as air is swallowed 
with each mouthful of saliva. The severest cases of aerophagy occur inde- 
pendently of dyspepsia in intensely neurotic women ; the symptom is then 
hysterical. A little saliva with a large quantity of air is swallowed until the 
stomach is distended, when it is noisily pumped backwards and forwards 
between the stomach and oesophagus by spasmodic movements of the dia- 
phragm, and is periodically expelled with a loud report. 

(c) Deficient elimination of gas occurs when absorption is diminished 
owing to chronic gastritis with much secretion of mucus or to the obstruction 
of the portal circulation which occurs in cirrhosis of the liver and heart failure ; 
swallowed air and the gases produced by fermentation are insufficiently 
absorbed and severe flatulence results. 

Symptoms. — Gastric flatulence gives rise to a sensation of fullness in the 
epigastrium, which may extend under the left costal margin. The accumu- 
lation of gas in the stomach pushes up the diaphragm ; this may cause 
palpitation and attacks of dyspnoea in individuals who are predisposed by 
such conditions as asthma and cardiac weakness. Flatulence may also be 
the immediate cause of an attack of true angina pectoris, though more fre- 
quently the angina is the cause of the aerophagy. 

In rare cases a valvular mechanism is set up at the cardia, which does 
not impede swallowing but prevents the passage of gas in the opposite direc- 
tion. This aerogastrie bloquh may result from spasm oi the lower end of 
the oesophagus associated with an oesophageal ulcer, or from a kink caused 
by the dislocation of the stomach from the pressure of a distended splenic 
flexure in intestinal carbohydrate flatulence or a distended pelvic colon in 
megacolon. An enormous quantity of gas may collect in the stomach, the 
distension of which causes great pain, which is relieved by lying down, when 
the gas passes on into the duodenum, or instantaneously by the passage of 
a stomach tube. 

Diagnosis. — When a patient complains of ‘‘ flatulence,” it is first neces- 
sary to ascertain whether ex(jess of gas is really present. This can be done 
most readily and accurately by means of X-rays, as it is often diflicult to 
distinguish by percussion whether an accmrnulatiou of gas is in the stomach 
or in the splenic flexure of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the 
sensation of fullness which is caused by the increased intragastric pressure 
produced by sudden distension of the stomach, especially if it is of the short, 
high form, with excess of food and drink which have been too rapidly con- 
sumed. There is no abdominal swelling or increase in gastric resonance, and 
the patient is unable to bring uj) any gas, but the condition is often compli- 
cated by aerophagy. The eructation of swallowed air may relieve the discom- 
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fort which prompted the aerophagy ; this is probably due to the increaksed 
intragastric pressure overcoming the resistance of a pyloric sphincter closed 
as a result of achalasia or spasm at the same moment as the resistance at the 
cardia is overcome. 

Excess of gas in tlie splenic Hexurc in intestinal carbohydrate dyspepsia 
and in the pelvic colon in megacolon often gives rise to a feeling of fullness 
in the left hypochondrium, which is mistaken by the patient for gastric 
flatulence and may lead to aerophagy. 

Pseudo-flatulence may also be caused by hysterical spasm of the diaphragm. 
This may occur as an independent condition or as a complication of some 
organic disorder, such as gastric ulcer or colitis, or after a blow on the abdomen. 
It is also the ctause of the abdominal distension in pseudocyesis, in which 
pregnancy is simulated. The 8])asm may be continuous and last for weeks 
or months. More frequently it occurs in attacks ; a sensation of great dis- 
tension is experien(?ed and the abdomen becomes so protuberant that the 
clothes have to be loosened. The distension ” disappears as suddenly as 
it comes without eructation or passage of flatus. It often leads to a mistaken 
diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distension disappears under an ansesthetic. The 
lower ribs are drawn in as a result of the pull of the contracted diaphragm, 
and firm manipulation of the abdomen causes the abdomen to become flat and 
the diaphragm to rise. The absence of excess of gas in the stomach and 
intestines can be recognised with the X-rays, which also show the very low 
position of the diaphragm and the shallow respiratory movements. The 
patient should be taught to breathe properly with his diaphragm, but im- 
provement is often very slow. 

The gas expelled in aerophagy is odourless ; when caused by purte- 
faction in pyloric obstruction it is offensive, and this is occasionally the first 
symptom of a growth, though it may also occur in non- malignant obstruction. 
Aerophagy is probably present if eructation is frequently repeated ; the 
diagnosis is certain if it occurs several times in rapid succession, as fermenta- 
tion camiot give rise to such a large quantity of gas. Eructation occurring 
before breakfast in the absence of pyloric obstruction is always due to aero- 
phagy, as there is nothing in the stomach from which gas could be produced. 
The diagnosis can be confirmed by means of the X-rays, with which it is easy 
to watch the whole process of aerophagy. 

Treatment. — The treatment of flatulence due to excessive fermentation 
consists in removing the cause. When flatulence is due to aerophagy, it is 
generally only necessary to explain to the patient the cause of his trouble 
in order to cure him. He should be told not to eructate, however much he 
may desire to do so. If he finds it very difficult to restrain himself, he should 
open his mouth or clench his teeth upon a cork, whenever the desire is very 
strong, as it is then difficult to swallow air, though any excess of gas in the 
stomach can be expelled. When aerophagy is secondary to dyspepsia, this 
requires appropriate treatment. Momentary relief^j sufficient to help the 
patient to forego eructation, can generally be obtained by sipping hot water 
or chloroform water, or by taking a few drops of a carminative, such as oil of 
cinnamon or peppermint on a lump of sugar, but the use of spirits for this 
purpose should be prohibited. 
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NERVOUS DYSPEPSIA 

Etiology. —Moat neurfiatbeiiic patients suifer from indigestion, partly 
as a result of their abnormally irritable uervous system and partly as a result 
of (shronic toxaemia, depressing emotions, mental and physical overwork, 
and the other factors concerned in the production of neurasthenia, as these 
tend in themselves to inhibit the motor and secretory functions of the 
stomach. 

Anxiety neuroses are often accompanied by visceral symptoms. The 
nature of the latter depends upon the patient’s past history and physical 
make-up. If he has suffered from indigestion in the post or if he has an 
organ inferiority in the form of the hypersthenic or hyposthenic gastric 
diathesis, nervous dyspepsia is likely to develop. 

Symptoms. — The gastric symptoms in nervous dyspepsia are characterised 
by their extreme irregularity, the patient feeling very ill one day and com- 
paratively well the next without any obvious reason for the change. The 
most constant complaint is of vague abdominal discomfort, which rarely 
amounts to actual pain. It is generally worst in the morning and improves 
towards evening, but in some cases the symptoms increase when the patient 
becomes more fatigued towards evening. The discomfort is aggravated by 
meals, a sensation of fullness being felt as soon as a small quantity of food has 
been eaten, but it may be present to a less extent before breakfast. It has 
little relation to the amount or the kind of food, differing in this way from 
the discomfort of organic gastric disorders. It is increased by worry and 
excitement, while some new interest, whether it be a change of surroundings, 
a game, a conversation, a new medicine or a now doctor, leads to its temporary 
disappearance. Nausea sometimes occurs, but vomiting is unusual. Many 
patients complain of flatulence, which is generally due to aerophagy, but 
may be nothing more than the result of misinterpreting the sensation of 
fullness, no excess of gas being present (see p. 574). The appetite is always 
diminished, though it varies considerably from day to day. As insufficient 
food is taken, the nervous system becomes more depressed ; this reacts 
again on the digestion, a vicious circle being produced. 

Physical and radiological examination of the stomach very rarely shows 
any abnormality. Evacuation of the gastric contents may be slightly delayed 
owing to periods of inertia alternating with periods of normal peristalsis. 
The secretion of gastric juice may be temporarily diminished. If nervous 
dyspepsia develops in a patient with the hypersthenic gastric diathesis, the 
symptoms are likely to simulate those of duodenal ulcer. Constipation is 
almost always present. The abdominal muscles may be tense so that examina^ 
tion is difficult, but there is never any great degree of tenderness, and what 
is present is diffuse and variable in position rather than localised and constant. 
In other cases the abdominal muscles are weak, and symptoms resulting 
from this may be added to those resulting from the neurasthenia or anxiety 
neurosis. 

The gastric symptoms are always associated with other nervous symptoms, 
such as headache, backache and insomnia, and the anorexia leads to pro- 
gressive loss of weight and strength. The abdominal discomfort may be 
accompanied by flushing of the face, palpitation and coldness of the ex- 
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tFemities. The patient ie generallj depressed and pessimistic ; he pays 
great attention to all his bodily functions, constantly looking at his tongue 
taking his temperature and examining his stools. His account of his 
symptoms is full of details, and he often has some theory to account for them, 
believing himself to be suffering from some mythical disorder such as acidity, 
a dropped stomach or colon, mucous colitis or intestinal auto-intoxication, 
and not infrequently he fears he has cancer. He may seek advice for 
dyspepsia on its own account or because he thinks that it is the cause of 
his purely nervous symptoms. 

Treatment. — The patient’s confidence can be gained only after a very 
thorough examination. He can then be told that he has no organic disease, 
and that with perseverance he will get well. The general neurasthenic 
condition first requires attention : for this mental and physical rest, followed 
by graduated exercise, and sufficient food to overcome the inanition are the 
chief indications. Congenial surroundings, cheerful companions and appetis- 
ing food are of great importance, and consequently strict isolation is not 
required. For the anxiety symptoms psychotherapy, preferably of a simple 
kind, is essential. The dyspepsia itself generally requires no special treat- 
ment, as it disappears with reassurance that there is no organic abdominal 
disorder and with successful treatment of the underlying nervous condition. 


HYSTERICAL GASTRIC SYMPTOMS 

When symptoms such as vomiting, anorexia, nausea and abdominal pain 
have been caused by emotional disturbance or by gastritis, gastric ulcer, 
appendicitis or other organic cause, they may continue or recur as the result 
of suggestion after the original cause has disappeared. They are then 
hysterical symptoms. Hysterical digestive symptoms are always curable by 
psychotherapy. In severe cases it is essential to remove the patient from his 
home surroundings. In the majority of cases explanation, persuasion and 
re-education effect a cure without recourse either to gross suggestion or to 
elaborate psycho-analysis. 


Hysteeical Vomiting 

Hysterical vomiting occurs during or immediately after meals. It is 
effortless and generally unaccompanied by nausea, so that a patient may vomit 
meat and vegetables, and immediately afterwards be ready to eat a sweet 
which he retains without difficulty. The stomach is generally only partially 
emptied, so that nutrition is preserved, but in rare cases nothing is retained, 
and severe emaciation, together with the changes in the urine which follow 
starvation and have erroneously been ascribed to toxaemia, results. The 
diet has often no effect, vomiting being as frequent with milk alone as with 
a full diet. 

When the vomiting of early pregnancy, which w probably reflex in origin, 
occurs after every meal instead of only in the morning, and when it persists 
after the eighth week, it is often called the •pernicious vomiting of 
pfe^mncy. It has generally been regarded as toxic on account of certain 
changes in the urine and associated symptoms. 1 am convinced, however, 
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that it is always hysterical, as in my experience it can invariably be cured 
by psychotherapy with great rapidity. The changes in the urine — excess of 
organic acids and a rise in the ammonia index (the proportion of nitrogen 
present as ammonia compared with that as urea) are entirely secondary to 
the starvation and dehydration which result from persistent vomiting. 
However marked these changes may become — ^and I have known the ammonia- 
index rise from the normal 5 to 28 — and however severe the so-called toxic' 
symptoms may be, such as a dry, black tongue and a pulse as rapid as 160, 
they all disappear within 24 or 48 hours with psychotherapy in the form of 
explanation and persuasion without either suggestion or drug treatment. 
The condition must of course be distinguished from the vomiting, which 
begins in the later stages of pregnancy and is only one symptom of some 
obviously toxic condition, such as eclampsia or acute necrosis of the liver. 

Hysterical vomiting was a common sequel of the acute gastritis caused 
in the War of 1914-1918 by gassing, when some of the irritant gas was dissolved 
in saliva and swallowed. The vomiting persisted without any other symptoms 
after the gastritis had disappeared. It was always rapidly cured by simple 
psychotherapy. 

Treatment. — A patient with hysterical vomiting should be kept in bed 
and isolated. After the exciting cause has been discovered and the reason 
for the continuation of the vomiting has been explained to him in language 
suited to his intelligence, he should be made to realise that now that the 
primary cause is no longer operative, his stomach has simply developed a bad 
habit, which it must be educated to give up. Full diet should be given 
from the onset. It is always desirable to be present whilst the patient takes 
his first meal under the new regime in order to encourage him to suppress 
his desire to vomit. After one meal has been eaten without vomiting complete 
recovery is generally very rapid. 


HiEMATBMESIS AND MELiENA 

Etiology. — Hffimatemesis results most frequently from a chronic ulcer 
of the stomach, duodenum or oesophagus, or of the jejunum after gastro- 
jejunostomy. It occurs generally in smaller quantities, in cancer of the 
stomach. The term gastrostaxis was at one time applied to the haemorrhage 
which was supposed to occur in the absence of any organic lesion ; but 
gastroscopy and examination of fresh specimens removed at operation have 
proved that very small rapidly healing and often multiple erosions or acute 
ulcers, which readily escape detection both on external examination during 
an operation and at autopsy, are present in such cases in association with 
gastritis. Haemorrhage may occur in susceptible people from areas of the 
mucous membrane which become congested and haemorrhagic on contact 
with fragments of aspirin. There is no evidence that vicarious menstruation 
from the stomach ever occurs, although haematemesis is rather more common 
during menstruation than in the intervals. The varicose veins which develop 
in the oesophagus in cirrhosis of the liver may bleed, and haemorrhage may 
also occur horn the congested gastric mucous membrane in cirrhosiB and 
heart failure. Bleeding from the stomach is a common symptom of splenic 
anaemia, even in the early stages when the liver is still comparatively healthy* 



sso 


DISEASES OP THE DIGESTIVE SYSTEM 


It may also oocur in the haBmorrhagic diathoeis^ b in most oases associ- 
ated with a reduction in the number of blood platelets and delayed bleeding 
time (thrombocytopenic purpura) ; it is then generally preceded and accom- 
panied by purpura and often by haemorrhage from the nose, kidneys or other 
organs, but in some cases it may be the sole manifestation of the condition. 
In rare cases haematemesis is caused by bleeding from multiple telangiectases 
of the gastric mucous membrane in patients with familial telangiectasia ; 
it is then almost invariably associated with epistaxis. Finally, blood from the 
naso-pharynx, mouth, oesophagus and lungs may be swallowed and vomited. 

Dia^osis. — Direct examination of the nose, gums and pharynx excludes 
the possibility of the blood coming from these sources. Haematemesis may 
be distinguished from heamoptysis by the fact that in the former the blood is 
generally dark, partly coagulated and mixed with more or less food, whereas 
in the latter it is bright red, frothy and unolotted ; in the former the symptoms 
may point to gastric disease, in the latter to disease of the lungs or the heart ; 
mel»na is present in moat cases and occult blood in all oases after hssmate- 
mesis, and the hsBmorrhage is not often repeated, whereas in ha3moptyais the 
stools contain no blood, and the patient generally continues to expectorate 
blood-tinged sputum for several days. In chronic ulcer and carcinoma of 
the stomach a history of other gastric symptoms can almost always be 
obtained, though in chronic ulcer they may be very mild in character and of 
short duration. In cirrhosis of the liver, symptoms of alcoholic gastritis 
are often present, and the liver is genej^ally hard and enlarged. When 
hsematemosis occurs without other symptoms, gastritis with an acute ulcer 
or erosion is generally present, if splenic anaemia can be excluded by the 
absence of splenomegaly and leuoopenia, the hoemorrhagic diathesis by 
absence q 1 purpura or bleeding from other mucous membranes and the 
presence of a normal number of blood platelets and nonnal bleeding time, 
and familial telangiectasia by absence of epistaxis and telangiectasia of the 
face. The possibility of an idiosyncrasy to aspirin should always be con- 
sidered when a patient is in the habit of taking the drug frequently, especially 
if he swallows tablets whole and apart from meals. 

Prognosis. ' The mortality among patients with hsBmorrhage from an 
ulcer is about 1 '5 per cent, in general })ractice. As tJae incidence of hjemorrhage 
in cases of gastric, duodenal and anastomotic ulcer taken together is about 
25 per cent., the mortality from haemorrhage in all cases of ulcer, whether 
they have previously bled or not, is about 0*4 per cent. The mortality of 
eases of ulcer admitted into Guy’s Hospital under my care on account of 
hemorrhage is 4*8 per cent. ; the mortality from haemorrhage in patients 
with a history of hfiemorrhage from ulcer or admitted for ulcer is under 
2*5 per cent., and the mortality from haemorrhage of all cases of ulcer, includ- 
ing those which have never bled, is about 1 per cent. 

Treatment, — The patient should be kept completely at rest without 
transportation to a nursing home or hospital. He should be kept in the supine 
position, and should not leave his bed even to micturate or defrocate until 
there has been no hsomorrhage for 48 hours. In ordtai to keep him completely 
^t rest and to allay anxiety it is generally advisable to inject morphine. 
Nothing should 1^ given by mouth for 24 or 48 hours ; smwl quantities of 
dilute citrated milk nsay then be drunk and the quantity rapidly increased so 
that within a while the patient is on the ordinary strict ulcer diet (p. 594) 
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with 5 o«. hourly feeds. The so-palled Meule^grs^t dipt hfiw to 

reooTOmpud it for use iu Eugland. The improvad rppulhi following iuiipeidiatip 
feedi^ wporded by MeuJaugraoht were due to the prolonged g^rvation apd 
deprivation gf fluids formerly practised in Denmark, In England dea^h is 
almost always a direct result of hemorrhage from a large bole ip a sclerotic 
artery and not ftom starvation or dehydration. Normal saline aolnfign, 
J to f pint, should be given four hourly by rectum until suf&cient fluid is ^ 
taken by mouth. Constipation requires no treatment, as the bowels generally 
open spontaneously on the third day after one of the saline injections. 

If the hsamoglobin falls below 30 Oer cent., the patient should he trans- 
fused. Not more than 10 oz. of blood should he given and the transfusion 
should not be repeated unless the haemorrhage recurs. Transfusion is required 
to prevent a patient from dying from anaemia ; it is not required for the 
restoration of the blood to the normal level, as an average gain of 1 or 2 per 
cent, of haemoglobin per diem occurs when 30 grains of iron and ammonium 
citrate, which is always well tolerated, are given three times a day. Clotting 
is most likely to occur when the circulation is at a low ebb with the blood 
pressure low and the patient collapsed. A rapid rise in blood pressure may 
lead to recurrence of heemorrhage, which would not take place if the rise 
in haemoglobin is as gradual as it is with the administration of iron, If the 
haemorrhage is gastric and not duodenal in origin and continues to a dangerous 
extent, a stomach tube attached to Sonoran’s evapuator should be passed ; 
the stomach is emptied and then washed with successive half-pints of iced 
water until the latter is no longer tinged with blood, when 60 minims 
of solution of adrenaline hydrochloride (1 in 1000) may be left in the 
stomach. 

For surgical treatment vide p, 596. 


ORGANIC DISEAI8ES OF TJIE STOMACH 
ACUTE GASTRITIS 
( a ) Acute Catarrhal Gastritis 

JEtiology , — Acute catarrhal gastritis is caused by severe irritation gf 
the mucous membrane of the stomach. A large indigestible meal and excess 
of alcohol are common causes, especially if the patient is already suffering 
from chronic gastritis. In many cases the irritant is a toxic product of 
bacterial activity in food, several individuals being often simultaneously 
affected. The symptoms of gastric influenza are due to acute gastritis pro- 
duced by the influenza toxin, and the toxins of scarlet fever, septicemia 
and other acute infections and those of uraemia may also be excreted into 
the stomach and give rise to gastritis. The swallowing of saliva in which 
irritant gases were dissolved often resulted in the production of acute gastritis 
during the War of 1914-1 918, but the symptoms were generally overshadowed 
by the more serious pulmonary symptoms ; in some cases the occurrence of 
hsematemesis indicated the severity of the lesion. Recovery was always 
rapid, and when vomiting persisted it was always hysterical, 
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Symptoms. — The symptoms start acutely soon after the enttance of the 
irritant into the stomach, but they may be postponed for several hours 
when the attack is due to a toxin produced by bacterial activity within the 
stomach. A sensation of fullness and discomfort is felt in the epigastrium ; 
heartburn is common, and in severe cases there is acute pain. Tenderness 
is diffuse and generally only moderate in degree, but in serious cases it may 
be extreme. The abdomen may be distended. The appetite is completely 
lost, but thirst is excessive. The tongue is covered with a thick dirty fur, 
and there is an unpleasant bitter taste in the mouth. The patient constantly 
eructates, and the gas brought up may be foul-smelling. Vomiting, preceded 
by nausea, almost always occurs, and gives more or less relief to the dis- 
comfort and pain. The food eaten at the previous meal, mixed with mucus 
but with little or no gastric juice, is first rejected ; subsequently mucus 
with saliva, which is generally secreted in excess, bile and occasionally small 
quantities of blood are vomited. Severe constipation is present unless the 
irritant also acts upon the bowels and causes diarrhoea. The vomited 
matter contains no free hydrochloric acid, but is generally acid in reaction 
owing to the presence of lactic, butyric and other fatty acids ; the 
saliva and mucus present may, however, give it an alkaline reaction. 
Microscopically, leucocytes, epithelial cells, and sometimes blood are 
found. 

The patient is pale and prostrated and complains of headache. These 
symptoms are most marked in infective cases, when the patient may also 
be drowsy and even delirious. The temperature is generally slightly raised, 
but it may be high, especially in children, and the pulse is rapid. Leucocytosis 
is common, even in the absence of pyrexia. Tlie urine is concentrated and 
may contain a trace of albumin. Herpes labialis is sometimes present. 
Contrary to what might be expected, a test-meal given 12 to 24 hours after 
the onset shows that the initial paralysis is followed by increased motor 
activity and the acidity tends to be high rather than low, though it subse- 
quently falls, as a second test-meal given a week later shows that hypo- 
chlorhydria gives place to achlorhydria and an average acidity to hypochlor- 
hydria. Mucus, leucocytes and epithelial cells are present in excess. 

Diagnosis. — In severe pyrexial cases the symptoms may simulate the 
onset of an acute infection, such as typhoid fever, but the rapid improvement 
soon makes the diagnosis clear. 1 have seen cases in which the pain, tender- 
ness and rigidity were so severe that considerable doubt was felt at first 
whether a gastric ulcer might not have perforated. 

Prognosis. — Recovery generally takes place within 24 or 48 hours, but 
in toxic and infective cases the acute symptoms may persist for several days, 
at the end of which they may suddenly disappear. The condition often 
passes into chronic gastritis, which may remain completely latent, though 
the stomach is often abnormally irritable for a considerable time. 

Treatment. — The patient should be kept warm in bed with hot applica- 
tions to the abdomen. If the stomach is not spontaneously emptied, vomiting 
should be induced by drinking half a pint of warm' water, in which 60 grains 
of sodium bicarbonate has been dissolved ; when this fails, the stomach 
should be washed out. 

Chloroform water often relieves the nausea. Castor oil, followed, if 
necessary, by a saline aperient, should be administered if there is constipa- 
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tion. No other drugs need be given except in the rare cases in which very 
severe pain persists after the stomach is empty, when an injection of morphine 
may be required. Nothing but water, which may be flavoured with tea, 
should be taken until all the acute symptoms have disappeared ; sweetened 
arrowroot made with water may then be given, and, as the appetite returns 
and the tongue cleans, dilute citrated milk, farinaceous food, eggs, and 
lastly, flsh, chicken and meat can be added to the diet. A test-meal should 
be given when the patient is convalescent, as if chronic gastritis, with or 
without achlorhydria, has developed, appropriate treatment may prevent the 
onset of various complications at a later date. 

(6) Acute Suppurative Gastritis 

Etiology. —This very rare disease is due to the invasion by streptococci 
or less frequently pneumococci, staphylococci or B. coli, of the submucous 
tissue through a carcinomatous ulcer, or still more rarely through a chronic 
ulcer or the wound left after an operation on the stomach. In exceptional 
cases the point of invasion cannot be recognised. The condition may also 
occur in pyaemia, anthrax and smallpox. 

Symptoms. — Epigastric pain and tenderness are severe. Vomiting is 
always present. The vomitus may contain pus owing to the rupture of a 
localised abscess into the lumen of the stomach. Peritonitis generally super- 
venes in the course of 2 or 3 days. The general symptoms present are those 
common to severe infections. 

Prognosis. — A local submucous abscess may burst inwards and 
spontaneous recovery follows, but more commonly it ruptures outwards, 
producing general peritonitis. Diffuse suppurative gastritis always ends in 
peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated 
successfully by operation. 

(c) Acute Phleomokous Gastritis 

AEtiology. — Phlegmonous gastritis results from the ingestion of irritant 
poisons, such as concentrated acids and alkalis, arsenic and antimony. 

Symptoms. — The local symptoms are similar to those of acute suppurative 
gastritis, except that the vomited matter frequently contains blood and 
sometimes sloughs. The patient is collapsed and may become comatose, 
the symptoms depending upon the nature of the poison. 

Prognosis. — ^Death frequently occurs from shock, general peritonitis or 
the effect of the poison on other parts of the body. If the patient recovers, 
achylia gastrica is almost always present as a result of atrophy of the mucous 
membrane, and pyloric obstruction frequently develops. A patient of mine 
vomited a complete cast of the pyloric half of his stomach a month after 
swallowing spirits of salts ; recovery followed gastro-jejunostomy performed 
for the obstruction which ensued. 

Treatment. — An attempt should be made to dilute and neutralise the 
poison. When this is impossible the stomach should be washed out. Morphine 
should be injected to relieve pain and to keep the patient quiet. 
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OTTBONIC GASTRITIS 

iEtiology. — Chronic fuastritis is a very contmon condition- lift 
aetiology and pathogcnCHis have boon dificussod in the Introduction 
(p. 558). 

Catarrh of the gastric mucous membrane is a frequent sequel of the 
congestion caused by diseases of the heart, lungs and liver. 

Symptoms. — Chronic gastritis, especially the atrophic form, is often 
completely latent. When symptoms occur, their nature depends upon 
whether the condition has developed in an individual with the hypersthenic 
gastric c-onstitution — acid gastritis, or in one with the hyposthenic gastric 
constitution— achlorhydric gastritis. 

{a) Add (jasiritis . — Acid gastritis rarely gives rise to symptoms unless it 
is complicated by acute or chronic ulcer (^.v.). In the exceptional cases in 
which symptoms occur in the absence of a chronic ulcer they are indistin- 
guishable from those of duodenal ulcer, and a diagnosis can be made only 
when repeated X-ray examinations show that there is no constant gastric or 
duodenal deformity in spite of the presence of typical symptoms, tenderness 
and rigidity associated with hyperchlorhydria, and sometimes occult blood 
in the stools. Haematemesis may occur from an acute ulcer or erosion, which 
gives no radiological signs of its presence, but which can be clearly demon- 
strated by gastroscopy, which generally shows the presence of the hyper- 
tro})hic form of gastritis. As the hypersthenic stomach is incapable of secret- 
ing much mucus, the absence of mucus from the fractions of a test-meal 
is no evidence against the presence of gastritis. 

The treatment is that of ulcer, but the period of bed and strict dieting 
need not be prolonged more than a week unless occult blood continues to 
be present in the stools. It is, however, essential that the patient should 
permanently follow the “ post-ulcer regime ” (p. 595), as otherwise an ulcer 
will almost certainly develop sooner or later. 

(5) Achlorhydric gastritis .- — In the Introduction it was pointed out that 
achlorhydria is almost certain to develop if chronic; gastritis occurs in a 
patient with the hyposthenic gastric constitution. The symptoms are 
mainly due to the achlorhydria and the complications to which it gives rise, 
so that it is unusual for the condition to be discovered when there is still 
free acid in any fraction of the test-meal. 

The most common gastric symptom is nausea, although it is only present 
in a small percentage of cases. It occurs especially in the early morning, 
but may last throughout the day. When severe it leads to anorexia, which 
may also be present in the absence of nausea. The association is particularly 
evident in alcoholic gastritis, in which morning nausea with inability to eat 
any breakfast in spite of a good appetite for lunch and dinner is a char- 
acteristic symptom. 

Pain never occurs in uncomplicated achlorhydric gastritis, but slight 
epigastric discomfort, generally described as fullness, pressure or heaviness, 
is not uncommon. It mllows immediately after meals, and may last several 
hours in the small group of cases in which evacuation is slow. It is often 
partially relieved by belching, but frequent attempts to eructate may result 
in aerophagy. In spite of the presence of achlorhydria heartburn a!)d sour 
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reguxgitiition, which are relieved by sodium bicarbonate, may occur. Tender- 
ness is slight and ill-defined, and there is no ri^dity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is 
unusually prolonged. It is often to a large extent voluntary, the patient 
having discovered that it gives relief. The vomited material generally 
consists of undigested food mixed with mucus and often with bile, but the 
morning vomit of alcoholics is an alkaline, raucous fluid, composed of swallowed 
saliva and secretion from the inflamed pharynx and oesophagus. 

Constipation is generally present, but in one group of cases chronic or 
intermittent attacks of diarrhoea occur, and may persist for many years 
with little or no gastric symptoms which might suggest its gastrogenous origin 
{vide p. 623). 

The tongue is generally clean, but in alcoholic gastritis it is often furred 
and the patient complains of an unpleasant taste in his mouth. When 
achlorhydric gastritis is associated with anaemia, whether simple or Addisonian, 
atrophy of the filiform papillae is often present, generally accompanied by 
recurrent attacks of subacute glossitis, in which the patient complains of 
soreness of the tongue. 

The size, tone and rate of evacuation of the stomach are generally normal, 
but evacuation is unusually rapid and the stomach short and high in some 
cases of complete achylia. In the achlorhydria following the gastritis of an 
acute infection it may be slow owing to the rapid exhaustion of peristalsis, 
the X-rays showing periods of complete inertia alternating with periods of 
normal activity. 

The test-meal gives some indication of the severity of the gastritis. 
In early cases a little free acid may be present in some of the fractions, but 
more commonly by the time the patient comes under observation achlorhydria 
is complete. In most cases mucus is present in the resting juice and in each 
fraction, and the curve of total acidity remains moderately high above the 
base line. In advanced cases, in which atrophy of the mucous membrane 
has occurred and involved the superficial mucus-secreting cells as well as the 
tubules, mucus is absent and the total acidity is much reduced. So long as 
mucus is present, treatment is likely to result in recovery of the power of 
secreting free acid, but this is very rare in the absence of mucus. In the 
former case, but not in the latter, an injection of histamine when fasting or 
at the end of the test-meal is generally followed by the secretion of free acid. 
It is, however, unnecessary to perform this test, as histamine never succeeds 
in producing free acid when treatment with lavage fails, and treatment is 
occasionally followed by restoration of secretion in his ta, mine-refractory 
achlorhydria. 

Treatment, — All possible causes of gastritis should be removed as far 
as possible. The teeth should be put into perfect condition and artificial 
ones supplied when necessary. Septic tonsils should be enucleated, and 
nasal infections thoroughly treated. If the tongue is furred it should be 
frequently scraped, and sufficient dry food should be given to promote an 
adequate secretion of saliva. The food should be thoroughly chewed and 
eaten at regular times, the last meal at least two hours before going to bed. 
The patient should rest for half an hour after meals, and, if he is tired, for 
half an hour before meals. 

Alcohol should bo eutiroly prohibit od, and smoking limited to a few 
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cigarettes witli plugs of wool in tlic mouthpiece after meals. Tea must b(‘, 
weak and freshly brewed, and coffee (unless caffeine-free) only drunk if mixed 
with at least an equal quantity of milk. Meat should be allowed at only 
one meal a day and should be very tender. Game and ripe cheese, coarse 
bread substitutes and oatmeal, skins and pips of fruit, salads, pickles and 
green vegetables, except as purees, should be prohibited. A pur^e of spinach 
is particularly useful, as it contains a histamine-like substance which is a 
powerful stimulant of gastric secretion, even when taken by mouth. In 
severe cases, especially if the stools contain occult blood, it is best to start 
with a diet similar to that required for the treatment of ulcer. 

If any mucus is present in the test-meal, the stomach should be washed 
out every morning with dilute hydrogen peroxide, beginning with 60 minims 
and increasing gradually to 240 minims to the pint. The nascent oxygen 
given off dislodges the mucus from the surface of the mucous membrane, 
and at the same time acts as an antiseptic and perhaps stimulates the secretion 
of gastric juice. The patient should learn to wash his own stomach out so 
that the lavage can be continued every day until no mucus is washed away ; it 
can then be given every other day, then twice a week, and finally once a week 
for some months. The test-meal should be repeated after the mucus has 
disappeared ; the secretion of acid returns in 80 per cent, of cases, often 
within a fortnight, but occasionally only after 4 to 6 weeks. If the original 
test-meal showed that no mucus was present, it is rarely worth while trying 
treatment by lavage, as the atrophy of the gastric mucous membrane is 
generally too far advanced for the secretion of acid to return. 

In old and debilitated patients, for whom lavage seems i^oo strenuous 
a treatment, a teaspoonful of sodium bicarbonate in a glass of soda w’ater, 
drunk whilst fasting first thing in the morning, has a similar though less 
powerful action. 

If treatment by lavage does not result in the return of secretion, and in 
all cases in which mucus is absent from the original test-meal, hydrochloric 
acid should be given. From 60 to 120 minims in 5 to 10 oz. of water to which 
sugar and the pulp and juice of an orange have been added, are drunk before 
breakfast and as a beverage with lunch and dinner ; 5 grains of pepsin 
should be added to the two latter doses. 

In hypertrophic gastritis, in which free hydrochloric acid is still secreted, 
lavage with silver nitrate solution is the most satisfactory treatment. The 
stomach is washed out every morning with successive quantities of a 0*05 per 
cent, solution until no more white precipitate of silver chloride is evacuated ; 
when three clear washings have been obtained a final wash should be made 
with plain water. If the lavage causes no pain the strength of the solution 
should be increased successively to 0*1, 0*15 and 0*2 per cent. 

The bowels should be kept regular by taking honey, fruit jelly, stewed 
fruit, from which pips and skins have been separated, and green vegetable 
purges. If necessary, liquid paraffin can be given, but irritating aperients 
should be avoided. 

GASTRIC AND DUODENAL ULCER 

Etiology. — A chronic gastric ulcer was found by Stewart in 2*2 per cent, 
and a chronic duodenal ulcer in 3*8 per cent, of 4000 consecutive autopsies. 
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The scars of healed ulcers were fouud in the stomach in 2*3 per cent, and 
in the duodenum in 3 per cent, of the series. Chronic ulcers or scars were 
found in the stomach and duodenum of the same individual in 0*5 per cent. 
Thus a chronic ulcer, healed or unhealed, was found in 9*5 per cent, of post- 
mortems, and it may therefore be assumed that about 10 per cent, of all 
individuals suffer at some time in their lives from a chronic gastric or duodenal 
ulcer. Duodenal ulcers occur between three and four times as frequently as 
gastric ulcers in better-class practice, but gastric and duodenal ulcers are 
about equally common in hospital patients. 

Chronic gastric ulcer occurs with equal frequency in males and females, 
but duodenal ulcer is about four times more common in males than females. 

Chronic ulcer is rarely diagnosed in children, but the symptoms date 
from the age of 14 to 20 in about 12 per cent, of cases recognised later in 
life. It is rare for an ulcer to develop after the age of 50 in women, but in 
men the first symptoms not infrequently appear between 50 and 60 and 
occasionally even later. The average age of onset of gastric ulcer in women 
is 26 and in men 45 ; that of duodenal ulcer is 38 in both sexes. 

Chronic ulcer frequently occurs in several members of a family in one or 
more generation. The ulcer is generally either gastric or duodenal in all the 
affected members. In familial cases the symptoms tend to begin at an 
earlier age than usual, and there is a great tendency for anastomotic ulcers 
to form after operation. There is also a special tendency in some families 
for the ulcers to be complicated by haemorrhage. 

Pathogenesis. — The pathogenesis of chronic ulcer has already been 
discussed in the Introduction, and only certain points require further 
consideration here. The peculiar type of ulcer found in the stomach and 
duodenal bulb occurs nowhere else except in the part of the jejunum 
immediately distal to the anastomosis after gastro-jej unostomy and partial 
gastrectomy, in the lower end of the cBsophagus when relaxation of the cardiac 
sphincter allows gastric juice ro regurgitate, and also In association with 
heterotopic gastric mucosa in the lower extremity of the oesophagus and in 
Meekers diverticulum. The one common feature of these situations is the 
presence of acid gastric juice. 

Acute and chronic gastritis are frequently associated with localised loss 
of the superficial tissue, which varies in size from minute erosions only 
recognisable on microscopical examination to acute ulcers which are more or 
less easily recognisable with the naked eye. Acute ulcers occur in any part 
of the stomach, in the duodenal bulb, and in the region of the anastomosis 
after gastro-jej unostomy or partial gastrectomy. The vast majority of 
erosions and acute ulcers heal rapidly, but if one occurs in an individual with 
the hypersthenic gastric diathesis it is likely to become chronic. Probably 
all chronic ulcers have this origin. The various conditions already described 
which give rise to gastritis can thus also be regarded as factors in the develop- 
ment of chronic ulcers. 

The tendency to develop a chronic duodenal ulcer is increased by excessive 
smoking ; the nicotine apparently acts through the autonomic nervous system 
by exaggerating the already excessive motor and secretory activity of the 
stomach. 

One of the oldest theories of the origin of gastric ulcer was that the 
occlusion of small blood vessels led to local ansemia of the mucous membrane 
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wiiich allowed digefition by the gastric juice to occur. It seeixis not unlikely 
that vasomotor spasm may be one factor, as something of this kind could 
alone explain the undoubted influence of emotional upsets and to a less 
extent of sadden change of temperature in the production of relapses of 
gastric and especially of duodenal ulcer. 


Acutk Gastbio and Duodenal Uluke 

Symptoms. — An acute ulcer gives rise to no symptoms unless it causes 
haemorrhage, which is often profuse but very rarely fatal, or, in very excep- 
tional (iases, perforation. Hfiemorrhage or perforation occurring without any 
previous indigestion is thus usually due to an acmte ulcer. The gastritis, 
of which it is a complication, is often completely latent, but it may give rise 
to any of the symptoms described on p. 584. 

Acute duodenal ulcer is the most common cause of mekbna neonalomm. 
Less frequently it causes haamatemesis, and it may also give rise to vomiting 
and marasmus without obvious haemorrhage during the first four months of 
life. 

Prognosis. — Acute ulcers can develop into chronic ulcers, but the 
majority heal rapidly, leaving no trace of their presence. There is a great 
tendency to relapse, but the patient is able to take a full diet without dis- 
comfort between the attacks. 

Treatment. — For the treatment of the hannorrhage, see Haematemesis. 
All possible causes of gastric irritation should be dealt with, the after-treat- 
ment being that of chronic ulcer. The patient should be kept in bed on a 
strict ulcer diet until no occult blood has been present in three consecutive 
stools. The diet can then be rapidly increased. 


Oheonic Gastric Ulcer 

Symptoms. — The onset is generally insidious, the symptoms flrst appear- 
ing after big or indigestible meals. The pain, which is often burning in 
character and may be very severe^ is situated in the middle or slightly to the 
left of the epigastrium and may radiate upwards and to the back ; it is much 
increased by indigestible food and generally disappears with a milk diet. In 
ulcers situated near the cardia it begins almost immediately after meals, and 
in prepyloric ulcers two or three hours after, intermediate intervals indiGating 
an ulcer on the lesser curvature. The pain generally disappears spontaneously 
after about an hour. It is completely relieved by vomiting and by alkalis, 
but as a rule only partially by food. Some relief may follow lying down and 
the application of warmth to the epigastrium. 

A small area of tenderness, the position of which is constant for each 
case, may be present in the epigastrium. It is more severe than in any other 
gastric disease ; it is most marked in the presence of spontaneous pain. It 
is associated with rigidity of the left rectus. 

With increasing pain vomiting appears ; it occurs at the height of the 
pain, a small quantity of acid fluid with a little well-digested food being 
brought up. When the pain is severe, vomiting is often induced by the 
patieut and may eventually develop into a voluntary act. 
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Occult blood is almost always found in the stools And yotnited material, 
but disappean slowly when the patient is dieted. In about 25 pet celxt. 
of cases obvious hssmatemesis occurs : when the blood is abundant it is 
bright in colour and the stools are tapy ; when less abundant it is coffee- 
coloured and mixed with food, and is recognisable in the stools only by 
chemical and spectroscopic examination. Meleena may also occur without 
hsematemesis, but much less frequently than in duodenal ulcer. 

The appetite is good at first and the tongue is clean, but fear of pain may 
lead to diminished intake of food with consequent loss of weight and weakness ; 
in some cases, however, the relief given by food encourages the patient to 
eat heartily. Constipation is commonly present. 

In uncomplicated cases there may be some delay in evacuation owing to 
reflex achalasia of the pyloric sphincter ; in rare cases of lesser curvature ulcer 
I have seen 12 and even 24 hours* gastric stasis, probably the result of obstruc- 
tion by the associated gastritis. A spasmodic narrowing is sometimes 
observed with the X-rays in the centre of the stomach when the ulcer is 
situated on the lesser curvature {vid^ p. 601). Conclusive evidence as to its 
position is almost always obtainable by the discovery of a “ niche ” formed 
by the crater of a chronic ulcer, which is filled with the opaque salt and is the 
site of the maximum tenderness. 

A test-meal gives no constant result, but hyperchlorhydria is much more 
common than in normal individuals. In very chronic oases hypochlorhydria 
and even achlorhydria may be present, but these are caused by the associated 
chronic gastritis, as a second test-meal given after the ulcer has healed shows 
a considerable increase in acidity and often hyperchlorhydria, the treatment 
having led to disappearance of the gastritis* 

Diagtiosis. — A presumptive diagnosis of gastric ulcer may generally 
be made from the symptoms if haematemesis has occurred, but in its absence 
it is impossible to be certain without the aid of the X-rays. If the latter do 
not reveal the presence of a niche, a chronic ulcer can generally be excluded, 
but gastroscopy occasionally reveals a small chronic ulcer which has escaped 
recognition with the X-rays. The diagnosis is confirmed by the presence of 
occult blood in the stools. For the diagnosis from other conditions cauBing 
htematemesis, vide p. 580. 

In cancer free hydrochloric acid is absent in 60 per cent* of cases ; a 
chronic ulcer may give rise to a palpable tender tumour, but much less 
frequently than cancer, in which anorexia and wasting are also likely to be 
present. In chronic gastritis discomfort rather than pain is present ; it 
generally begins directly after meals, and there is no localised tender- 
ness, For the diagnosis of ossophageal and duodenal from gastric ulcer, vide 
pp. 554 and 591. The gastric symptoms associated with cholecystitis and re- 
current subacute appendicitis may simulate ulcer, but the relation of the paiji 
to the nature and time of meals is less regular, and less relief is given by alkalis ; 
tenderness is present over the gall-bladder in addition to the epigastrium. 
It should b^ remembered that cholecystitis and appendicitis may be associated 
with gastric ulCer. With good technique it ought always to be possible to 
settle the diagnosis by means of the X-rays. 

Complications. — Perforation df an anterior ulcer leads to general peri- 
tonitis (vide p* 753). It is rare for a gastric ulcer to be situated sufficiently 
near the pylorus to cause obstruction on healing, but the swelling and usdenuft 
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round a prepyloric ulcer together with reflex interference with the normal 
relaxation of the sphincter often result in temporary pyloric obstruction 
which disappears when the ulcer heals as a result of treatment. Recurrent 
cicatrisation over a period of many years of a large and very chronic ulcer 
in the body of the stomach in women may cause hour-glass constriction. 
Very chronic gastric ulcers, especially in the prepyloric region, occasionally 
become carcinomatous (p. 596), but such ulcers may form definite tumours 
without being malignant. The earlier onset, increased severity and absence 
of remission of pain should suggest the possibility of malignant degeneration. 

Chronic Duodenal Ulcer 

Symptoms. — The earliest symptom of duodenal ulcer is generally a sense 
of discomfort or fullness three hours after the largest meals. This is gradually 

replaced by pain, which occurs between 
two and four hours after every meal, the 
interval being longer the larger the meal. 
It frequently wakes the patient in the early 
part of the night, particularly if the last 
meal was finished less than three hours 
before going to sleep. It is generally 
situated in the middle line rather nearer 
the umbilicus than the ensiform cartilage ; 
it may radiate to the right or be situated 
on the right side only ; in rare cases it is 
on the left. The pain is often associated 
with a feeling of hunger and is relieved by 
taking food ; it is therefore commonly 
known as “ hunger pain.” It is also re- 
lieved by alkalis and when the stomach is 
emptied by vomiting, which is, however, 
rare in uncomplicated cases, though re- 
gurgitation of mouthfuls of scalding, very 
acid, fluid may occur when the pain is at 
its height. 

Constipation is almost always present. 
The appetite remains good, and the patient 
does not lose weight or strength. 

Periods of hunger pain lasting some 
weeks or months alternate with periods of 
more or less complete freedom from sym- 
ptoms. The attacks are more common in 
cold weather than in hot, but the autumn 
and early spring are generally more trying than winter. Attacks are 
liable to be brought on suddenly by worry, exposure to cold, an acute 
naso-pharyngeal or bronchial infection, an indigestible meal, and excessive 
smoking or drinking. 

In tie large majority of cases occult blood is found in the stools. Severe 
hsemoirhage occurs in about 25 per cent, of cases : it always results in mela^na 
and may also give rise to hsBmatemesis. 
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Fig. 16. — Fractional tost-moal in 
case of duodenal ulcer, showing 
hyperohlorhydria and rapid 
evacuation. Continuous line, 
total acidity ; dotted line, free 
HCl ; shaded area, limits of 
free HCl in 80 per cent, of 100 
healthy students. 



CHRONIC DUODENAL ULCER 691 

In early cases the X-rays show that the stomach is often of the short high 
type and empties itself with unusual rapidity. In more chronic cases reflex 
achalasia of &e pyloric sphincter may lead to delayed evacuation and conse- 
quent increase in size of the stomach, the greater curvature of which then 
reaches below the umbilicus. Irregularity in the outline of the duodenal 
bulb, due partly to the deformity caused by the ulcer itself and partly to 
secondary spasm, is always found, and affords conclusive evidence that an 
ulcer has been present, but unless it is tender or a definite niche is seen, the 
deformity may be produced by the scar of a healed ulcer. The niche formed 
by an idcer on the lesser curvature of the duodenal bulb can be recognised 
in the silhouette of the bulb ; one on the anterior or posterior wall can only 
be recognised when a radiograph is taken whilst the bulb is being compressed. 
A test-meal generally shows hyperchlorhydria with a climbing curve and 
hypersecretion (Fig. 16) ; if a lower curve is obtained, this is generally due 
to associated gastritis, and is replaced by a high curve if the meal is repeated 
when treatment has resulted in healing of the ulcer and disappearance of 
the gastritis. 

Diagnosis. — When the symptoms have been present for a short time 
only, an actual ulcer is not as a rule present, but a pre-ulcerative duodenitis, 
which may be associated with a rapidly emptying duodenal bulb but no 
constant X-ray deformity and occult blood in the stools ; it is likely to result 
in ulcer if not adequately treated. Excessive smoking, over-fatigue and 
anxiety may give rise to almost identical symptoms in individuals with the 
hypersthenic gastric diathesis, but the X-rays show no abnormality and 
occult blood is absent from the stools. 

The diagnosis from gastric ulcer depends upon the later onset of pain, 
the greater relief on taking food, the rarity of vomiting, the greater frequency 
of a climbing hyperchlorhydric curve obtained with a fractional test-meal, 
the frequent situation of pain and tenderness to the right of the middle line, 
the more frequent periods of complete freedom from symptoms, and the 
results of X-ray examination, which occasionally, hf>w’ever, reveals the 
presence of an ulcer in the stomach as well as in the duodenum. Haematemesis 
without melaena is much more common in gastric than in duodenal ulcer, 
and melaena only is more common in duodenal ulcer. The symptoms may 
closely resemble those of cholecystitis, but in the latter condition the pain is 
much less regular in its time relations, the tenderness is over the gall-bladder, 
and evidence of gall-bladder disease is obtained by cholecystography and 
duodenal intubation. In rare cases cancer and syphilis of the stomach may 
produce similar symptoms, but the presence of achlorhydria and the X-ray 
examination should prevent a mistake in diagnosis. 

Complications. — The inflammatory swelling round a large ulcer may 
lead to obstruction, the first symptom of which is generally vomiting. In 
very chronic cases cicatricial obstruction may develop. 

Perforation may occur and lead to general peritonitis, or, much less 
commonly, to a localised abscess. Sub-diaphragmatic abscesses, due to 
duodenal ulcer, are always to the right of the suspensory ligament ; unlike 
those secondary to appendicitis, they may contain gas. Duodenal ulcers 
differ from gastric ulcers in showing no tendency to become malignant, 
probably owing to the absence of the powerful peristaltic waves which rub 
hard particles of food against an ulcer in the stomach. 
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Treatment ov Chronic Gastric and Duodenal Ulcer ^ 

The patient should be kept warm in bed throughout the treatment, 
but he should get up every day to have a bath and to open his bowels, the 
difficulties with which are greatly reduced if a bed-pan can be avoided. No 
smoking should be permitt^ during the period of strict treatment. 

The object of dietetic and drug treatment is to reduce the secretion of 
gastric juice as much as possible, and to keep the hydrochloric acid in the 
stomach completely neutralised. The evidence is conclusive that free hydro- 
chloric acid delays the healing of an ulcer, whatever additional factors may 
have contributed towards its production in the first instance. At the same 
time as much food as possible is required to maintain the patient’s nutrition, 
especialiy when he has lost much weight, as is often the case with gastric, 
though rarely with duodenal ulcer. Finally, the food should be as unirritating 
in its mechanical and chemical characteristics as possible. 

Five ounces of milk, which can be flavoured with tea or cocoa, are given 
every other hour from 8 a.m. to 10 p.m., an equal quantity of custard, junket 
or other milky food, or white vegetable puree being given at the odd hours. 
To each milk feed 10 grains of sodium citrate are added. It is a valuable 
alkali, and by combining with the lime in the milk it prevents the formation 
of clots by the rennin of the gastric juice. An additional feed should be given 
each time the patient wakes during the night. Thin bread and butter, 
rusks and one or two coddled eggs can be safely added to the diet ; they 
should be thoroughly chewed, and the fluid feeds should be slowly sipped. 
Apple or other fruit jelly may be used to flavour some of the feeds, and an 
ounce of strained orange juice should be given three times a day. Immedi- 
ately before three of the feeds half an ounce of olive oil is taken, and an 
ounce of cream is added to three of the other feeds. The oil inhibits the 
secretion of gastric jui(;e ; at the same time it supplies a digestible and 
nnirritating food of very high nutritive value in a concentrated form. Im- 
mediately before two other feeds ^ i q gr. of atropine sulphate is given in 60 
minims of water, and double the dose at night. The dose is increased b)' 
JO minims every day till the maximum the patient can take without unpleasant 
dryness of the mouth or paralysis of accommodation. This varies in different 
individuals from gr. ^ and /- at night to and respectively. 

Thirty grams of magnesium trisilicate should be given half-way between 
meals and 60 grains last thing at night. It absorbs and neutralises acid so 
efficiently that on this regime very little free acid appears in the stomach 
except in the night. It does not, however, affect the reaction of the body 
fluids, and in contrast with all the usual alkalis it can, therefore, be given in 
unlimited doses without fear of causing alkalosis. Sodium bicarbonate and 
magnesia have the further disadvantage of stimulating the secretion of more 
acid after they have neutralised what is present in the stomach at the moment. 

If the ulcer is in the neighbourhood of the pylorus and is giving rise to 
any obstruction, continuous hypersecretion of gastric juice will occur through- 
out the night, it is then impossible for the ulcer to neai, and in the past it 
has been supposed that such cases require operation. But the obstruction 
is generally due entirely or in great part to surrounding oedema and inflam- 
matory Bwriling and pyloric achalasia or spasm, and in such cases, if the ulcer 
1 For the troalmont ol hiemorrhage vide p, ^>80. 
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can be caused to heal, any scarring produced is insufficient to give rise to 
obstructkm. No feed should be taken after 6 p.m., and at 10 jp.m., iznmedi- 
ately before the last alkaline powder is given, the stomach is completely 
emptied by Senoran’s evacuator ; if not more than 4 ounces of fliud are 
present on two consecutive nights this can be discontinued. A double dose of 
the atropine is then given in order to inhibit the further secretion of gastric 
juice. In most cases the continued nocturnal secretion is rapidly controlled 
by this treatment. 

Constipation can generally be prevented by the use of magnesia or liquid 
paraffin, but if the bowels are not opened on two consecutive days an enema 
should be given. 

The strict treatment should be continued until, for at least 2 weeks, 
the patient has had no spontaneous pain and no trace of tenderness or rigidity, 
no occult blood has been found in the stools, and the X-rays no longer show 
the presence of an ulcer crater. A gastric ulcer should not be regarded as 
cured until gastroscopy shows that healing is complete ; the crater may be 
tilled with granulation tissue so that no niche is seen with the X-rays a fort- 
night or more before it is replaced by mucous membrane. In no case should 
the strict treatment last for less than 4 weeks, and for large and chronic 
ulcers 8 or 12 weeks may be required. The pain generally disappears within 
48 hours ; the other signs of activity disappear considerably later, the e:mct 
time depending upon the size and age of the ulcer and its proximity to the 
pylorus. 

The diet can now be ra])idly increased until at the end of a fortnight every- 
thing is taken with the exceptions 1 shall presently enumerate. It is not 
difficult to cause an ulcer to heal by suitable treatment in bed, but the pre- 
disposing causes are still present, and the exciting causes may still be opera- 
tive unless special precautions are taken to prevent a recurrence. It is 
advisable to give instructions in writing for the patient to follow {vide if^fra). 

From the beginning of treatment the swallowing of infective material 
should be kept in check as far as possible by careful dental hygiene, and as 
soon as the patient is convalescent thorough treatment of the teeth should 
be undertaken, and the patient should subsequently have his teeth put into 
good order at least twice a year. Any infective foci in the throat and nose 
should also bo treated. 

The patienl should eat slowly and masticate thoroughly. It is a good 
plan to give him solid food during the last days he remains under strict observa- 
tion, so that he may get into the habit of eating slowly, for when the habit 
is once acquired it is easy to continue in the same way. It should be im- 
pressed upon busy men that when they have no time to sit down to a proper 
meal it is better to drink some milk or eat some plain chocolate than to bolt 
some less digestible solid food. Tough meat, new bread and other articles of 
diet which cannot easily be chewed to a fluid consistence should be prohibited. 
The patient should avoid the pips and skins of fruit, whether raw, cooked or 
in jam, cake or puddings, and pickles, salads and all uncooked vegetables, such 
as celery ; green vegetables are best given as purees with butter, but spinach, 
which is a very powerful stimulant of gastric secretion, should be permanently 
avoided. No strong tea or coffee, no aerated drinks, and no alcohol should be 
allowed, except a little diluted whisky or light T»nne with meals for those who 
feci the need of it, Condiments, vinegar, and unripe and acid fruit, high game, 
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sausages and curry should be prohibited. The patient should be allowed 
to smoke only in strict moderation. He should remain on this regime until 
he has been free from symptoms for two years, and should follow it in a 
modified form for the rest of his life. 

The bowels should be kept regular ; this can be done most conveniently 
by means of light oxide of magnesia, which should be given after each meal, 
as it helps to neutralise the free acid in the gastric contents. The most con- 
venient way to take it is in a fluid preparation, containing 5 grains of magnesia 
to 60 minims, from 30 to 240 minims being required as a dose. If the magnesia 
is insufficient to control the constipation, a tablespoonful of liquid paraffin 
may be given after one or more meals. 

The patient should continue to take a tablespoonful of olive oil half an 
hour before meals. He should for a time take a teaspoonful of magnesium 
trisilicate after meals and subsequently have some always available so as 
to be able to take just enough to keep himself perfectly comfortable at the 
slightest suspicion of heartburn or gastric discomfort. He should be warned 
of the danger of recurrence, and should be told to go to bed on a milk diet at 
the first indication of a return of symptoms. If he does this, treatment for a 
few days is often sufficient to ward off an attack. If, on the other hand, he 
waits until the symptoms become fully developed, a prolonged stay in bed 
will be required. The strict ulcer treatment and the post-ulcer regime can 
be summarised as follows. 


Strict Ulcer Treatment 

The patienl should remain in hed on the strict treatment uithout alteration 
until healing is complete 

Every other hour from 8 a.m. to 10 p.m. 5 oz. of milk. This can be 
warm or cold and may be flavoured with tea. 

Every other hour from 9 a.m. to 9 p.m., a 5-oz feed which may be made 
of any of the following : 

(a) Arrowroot, farola, Benger, junket, custard. These can be made 
more appetising by the addition of a little red currant, apple or other 
fruit jelly, and the junket may be flavoured with chocolate. 

(b) At least two should consist of a thick soup or semi-solid puree 
of potato, artichoke, cauliflower or parsnip. 

During the night the patient should have citrated milk by his bedside, 
so that whenever he wakes he can take a feed. 

A rusk with butter should be eaten with three feeds. A “ coddled egg ” 
and some thin bread and butter may be taken once or twice a day by patients 
who can be relied upon to chew them thoroughly. 

Small quantities of water may be drunk between feeds. An ounce of 
strained orange juice should be taken with three of the drinks. 

One oz. of cream should be added to the 11 a.m., 1 p.m. and 5 p.m. 
feeds, and 4 oz. of olive oil should be taken before the 9 a.m., 2 p.m. and 
7 p.m. feeds. 

Ten grs. of sodium citrate in a teaspoonful of water should be added to 
each milk feed. 
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Sixty minims of atropine mixture (atropine sulphate, gr. in min. 60 
water) before the 8 a.m. and 3 p.m. feeds, and 120 minims before the 10 p.m. 
feed. The dose should be increased by 10 minims every day until an un- 
pleasant degree of dryness of the mouth or paralysis of accommodation 
occurs ; the dose should then be reduced to that of the previous day. 

Thirty grains of magnesium trisilicate half-way between feeds and 
60 grains last thing at night. 

Wash the mouth out after each feed. 

No smoking during the strict treatment. 

The patient should be weighed once a week. If he is too thin and has 
not gained weight, as often happens with gastric; ulcers, the feeds should be 
increased to 6 or 7 oz. If he is too fat and has not lost weight, as sometimes 
happens with duodenal ulcers, the feeds should be reduced to 4 or 3 oz. 


Post-Ulcer Regime 
To he followed permanently 

Avoid alcohol except, if desired later on, a small quantity of light wine 
or diluted whisky at meals. Avoid effervescing drinks and coffee. 

Avoid all pips and skins of fruit (raw, cooked or in jam, and raisins and 
lemon-peel in puddings and cake), nuts and all unripe fruit. An orange 
may be sucked but not eaten. Currants, raisins and figs are particularly 
undesirable. 

Avoid all raw vegetables, whether taken alone (celery, tomatoes, 
cucumber, water-cress) or in pickles and salad ; green vegetables must be 
passed through a sieve and mixed with butter in the form of a pur^e. Avoid 
spinach. Porridge is only allowed if made with the finest oatmeal. 

Avoid vinegar, lemon juice, sour fruit ; pepper, mustard, curry, chutney, 
excess of salt ; new bread ; cooked cheese ; fried fish ; tough meat ; pork ; 
high game ; clear and thick meat soup. During the first six months after 
recovery from an ulcer it is best to avoid meat altogether. 

Take plenty of butter and cream, and a tablespoonful of olive oil before 
each meal. 

Eat slowly and chew very thoroughly. An adequate time should be 
allowed for meals ; rest for at least a quarter of an hour before and after 
meals. Meals must be punctual. 

Do not smoke excessively ; cigarettes should have an absorbent plug in 
their mouth-piece. No smolang at all if any indigestion. 

A meal or feed (milk, plain biscuit or chocolate) should be taken at intervals 
of not more than 2 hours from waking to retiring, and again if awake during 
the night. 

A teaspoonful or two tablets of magnesium trisilicate should be taken 
an hour amr meals and also whenever the slightest indigestion or heartburn 
is felt. If the curve of acidity is very high, the atropine mixture should be 
taken before meals. 

The bowels should be kept regular by means of magnesia and liquid 
paraffin, but no other aperients should be taken. 

Have your teeth attended to regularly every six months. 

Take no (brugs in tablet form. Avoid aspirin in any form. 
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Special cate should be takeu to avoid ohills. If you get a cold, sore throat, 
influetiza or other infection, remain in bed on a very light diet until you 
have completely recovered. 

If you have the slightest, return of symptoms, go to bed on a strict diet. 
Consult your doctor and do not wait for the symptoms to get serious. 


Surgical Treatment 

An operation should be advised under the following circtim stances. 

1. At the earliest moment after a perforation. 

2. For pyloric obstruction without active ulceration. 

5. For pyloric obstruction with active ulceration, if it is si ill present 
after three weeks of rest, dieting and evacuation every night. 

4. For a gastric ulcer causing organic hour-glass contracition suftic-iently 
severe to produce 3-hour stasis in the proximal segment. This is very rare. 

5. When the symptoms recur after one or more courses of thorough 
medical treatment followed by adequate after-treatment ; the number of 
such courses which may be tried depends upon such circumstances as the 
social position, occupation and place of residence of the patient. Thus 
the better the social position of the patient, the less strenuous his occupation 
and the less important occasional absences from business, and the warmer 
and more equable the climate, the less urgent is the necessity for operation. 
In my experience recurrence after medical treatment is very unusual in the 
absence of pyloric obstruction if the ulcer has once completely healed, the 
teeth are in good condition and the after-treatment is conscientiously carried 
out. The results of surgery are least satisfactory when evacuation is rapid 
and in young people and are best when the stomach empties slowly and after 
the age of 50, especially in women. 

6. As it is rare for death to occur from haemorrhage, an operation is hardly 
ever indicated. It is required only when severe haemorrhage recurs more 
than once whilst the patient is under the strictest treatment, especially in 
patients past middle age with sclerotic blood vessels and a long history of 
ulcer. Am attempt should then be made to excise the ulcer or, if this is 
impossible, to ligature the bleeding point ; failing this also, a series of sutures 
should be tied roimd the ulcer so as to cut off as much as possible of its blood 
supply. Gastro-jej unostomy alone is quite useless unless pyloric obstruction 
is present. The patient should be given a continuous transfusion to bring the 
haemoglobin up to 80 per cent, immediately before the operation. 

7. When for aiiy reason, such as the persistence of pain or of occult 
blood in the Stools whilst under strict treatment, it appears possible that a 
growth of the stomach is present, the abdomen should be explored, and unless 
a growth can be excluded with certainty, partial gastrectomy should be 
performed. 

8. As malignant degeneration occurs about ten times more frequently 
in the comparatively rare prepyloric than in the common lesser curvature 
UloeM, lind as it is often impossible with the X-rays to distinguish a simple ulcer 
from an early malignant ulcer iu the prepyloric region, partial gastrectomy 
should be performed in all cases of prepyloric ulcer which do not rapidly 
respond to medical treatment, but not a gastro-jej unostomy, as it is im- 
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possible to exclude eatly malignant changes even by inspection and palpation 
during the Operation » 

Partial gastrectomy is the- only satisfactory operation fOr a gastric ulcer, 
wherever it is situated. Gastro-jejunostomy is the best operation for duo- 
denal ulcer producing obstruction. Partial gastrectomy has recently become 
popular as treatment for duodenal ulcer. But it leads to achlorhydria in 
only 50 per cent, of cases in contrast with almost 100 per cent, when per- 
formed for gastric ulcer, and in my experience it is no more Uncommon for an 
anastomotic ulcer to develop in the remaining 50 per cent., in which hyper- 
chlorhydria persists, than after gastro-jejuncstomy. As the mortality of the 
operation is considerably higher than for the latte t, and as further sutgety 
is almost out of the question when an anastomotic ulcer develops after partial 
gastrectomy, I am (*ouvinced that the operation shotild not be, petformed 
for duodenal ulcer. 

After an operation for gastric*, or duodenal ulcer the patient should follow 
exactly the same after-treatment as after medical treatment, or various ill- 
results, the most serious of which is the production of a gastro-jejuual or 
jejunal ulcer, may ensUe. 

Post-Operativb Gastro-Jejunitis akd AcdTE And Chronic Gastro^^ 
Jejunal and Jejunal Ulcer ; GasI’ro-CoLIC Vistula 

Etiology. — The incidence of gastro-jejunal ulcer and jejunal ulcer after 
gastric opejrations depends upon the acidity of the gastric contents following 
the operation. It is consequently much more common after gastro-jejunostoiuy 
performed for duodenal ulcer, occurring in at least 10 per cent, of cases, than 
when performed for gastric ulcer, and it never follows operations for carcinoma. 
It may occur after partial gastrectomy, especially when performed for 
duodenal ulcer or gastro-jejunal ulcer, as hyperchlorhydria persists in about 
50 per cent, of cases. It is especially likely to occur if septic foci are present 
in the mouth or naso-pharynx and if the patient does not follow a strict 
dietetic regime. In 20 per cent, of cases the anastomotic ulcer develops 
immediately after the operation and in the majority within 2 years, but I 
have known one develop after 21 years of freedom from symptoms. 

The condition begins with inflammation of the anastomotic area, the 
neighbouring gastric mucous membrane, and the first inch of the distal 
limb of jejunum. Acute ulcers, which may cause severe heemorrhage or 
perforate, follow ; these may heal spontaneously or develop into chronic 
ulcers. Gastro-jejunal and jejunal ulcers are of equal frequency. 

Symptoms. — The indigestion which follows gastro-jej unostomy is due 
in a large proportion of cases to an anastomotic ulcer. The commonest 
symptom is pain, which comes on soon after meals in contrast with its com- 
paratively late onset before the operation, and it is generally situated to the 
left of the umbilicus instead of at a higher level and in the middle line ot 
to the right. Hsematemesis, which is often the only symptom, occurs in 
about 50 per cent, of cases, and occult blood is always present in the stools. 
Perforation may also occur without warning. In about 5 per cent, of cases 
the ulcer becomes adherent to the colon, and a gastro-colic, gastro-jejuno- 
Golic or jejuno-colic fistula develops. This may at fii^st cause little 0r no 
change in the symptoms, but sooner or later diarrhtsa, which is oocarionally 
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fatty, and vomiting of fsBCulent material or eructation of foul gas occur. 
In rare cases the proximal part of the colon becomes obstructed and severe 
pain and distension from accumulated faeces results. 

A “ niche,” corresponding with an ulcer crater, can generally be recognised 
with the X-rays when a chronic ulcer is present, but in the frequent cases 
in which recurrent acute ulcers develop nothing abnormal can be seen. 
Gastroscopy has demonstrated the frequency of acute inflammation with or 
without erosions in the mucous membrane on the gastric side of the anastomosis 
in cases in which nothing abnormal is revealed with the X-rays, especially 
when haemorrhage is the only symptom. Direct pressure over the stoma or 
the jejunum just beyond it often gives rise to pain. Free acid is invariably 
found after a fractional test-meal if care is taken not to allow the tube to pass 
through the stoma ; in the majority of cases there is hyperchlorhydria. An 
opaque meal can sometimes be seen to pass direct into the colon if a flstula has 
developed ; in other cases the flstula can be recognised only after an opaque 
enema, when some of the barium is seen to pass direct from the colon into 
the stomach. 

Treatment. — Prolonged treatment of exactly the same kind as that 
described for gastric and duodenal ulcer generally results in healing. The 
hypertrophic gastritis, which often occurs around the stoma in the absence of 
a chronic ulcer and which is a common cause of recurrent haemorrhage, 
responds to lavage with silver nitrate, as described on page 586. When 
medical treatment fails or when the symptoms recur in spite of following a 
careful regime after healing, the whole of the anastomotic area should be 
excised and the parts restored to their original anatomy unless pyloric or 
duodenal obstruction is present, in which case a partial gastrectomy must be 
performed. It should be remembered that no sign of the ulcer may be visible 
on external examination, and that it is useless merely to divide any adhesions 
which may be found, as they are never responsible for the symptoms. 


TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is very rare. In miliary tuberculosis the 
mucous membrane may be involved, but no symptoms are produced. In 
advanced pulmonary tuberculosis a tuberculous ulcer may form, generally 
near the pylorus. The symptoms are indistinguishable from the dyspepsia 
common in such cases, unless hesmatemesis occurs ; this may, however, be 
due to the presence of a simple ulcer. I have seen one case of chronic gastric 
ulcer and one of carcinoma, in which microscopical examination of the speci- 
men removed at operation showed that secondary tuberculous infection had 
taken place. Both were associated with achlorhydria and had no distinctive 
symptoms, and the primary infection which was presumably present in the 
lungs was completely latent. 


SYPHILIS OF THE STOMACH 

Etiology. — Syphilis of the stomach is apparently not uncommon in 
America and some Continental countries, but it is certainly very rare in 
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Eugland. It occurs in males twice as frequently as in females. Its incidence 
is greatest between the ages of 30 and 40, and it may develop any time 
between 4 and 40 years after infection. 

Pathology. — Characteristic gummatous infiltration of the walls of the 
stomach, especially the pyloric end, has been found in specimens excised 
at operation and much less frequently at autopsy. In at least two post- 
mortem specimens spirochsetes were discovered. 

Symptoms. — Epigastric pain generally occurs immediately after meals ; 
less frequently it is delayed as in ulcer. Fluids and small meals give some 
relief. Vomiting is common, but nausea, anorexia and anaemia are rare. 
The symptoms become steadily worse with increasing loss of weight and 
strength. Haemorrhage is very rare, and occult blood is only occasionally 
found in the stools. Achlorhydria is present in 85 per cent, of cases and hypo- 
chlorhydria in most of the remainder. The lesion is most frequently pre- 
pyloric, but pyloric incompetence owing to rigidity of the outlet of the stomach 
is as common as pyloric obstruction, and less frequently an hour-glass contrac- 
tion is present. A tumour is only occasionally palpable. In 25 per cent, 
of cases other clinical signs of syphilis are found. 

The X-rays generally reveal a local or diffuse involvement of the walls, 
which lead to stiffening, diminished mobility and abnormal peristalsis. The 
stomach is generally small. Less frequently there is a filling defect and very 
rarely a niche. 

Diagnosis. — The possibility of syphilis should always be considered when 
symptoms suggestive of cancer are present ; even if there is no history or other 
evidence of syphilis the Wassermann reaction should be tested. The diagnosis 
would be confirmed by the rapid improvement with anti-sypliilitic treatment 
in spite of the failure of other measures. In one case typical symptoms of 
duodenal ulcer were present, but no improvement had followed prolonged 
treatment of the usual kind. Achlorhydria was then discovered to be present 
instead of the hyperchlorhydria of duodenal ulcer, and there was no duodenal 
deformity ; the Wassermann reaction was positive, and rapid recovery with 
restoration of gastric secretion followed anti-syphilitic treatment. 

Treatment. — The usual treatment for syphilis should be given; it 
is generally very successful. In late cases a short-circuiting operation may be 
required for pyloric obstruction caused by cicatricial contraction if anti- 
syphilitic treatment has failed to give relief. 


CARCINOMA OF THE STOMACH 

.£tiology and Pathogenesis. — Carcinoma of the stomach is commonest 
between the ages of 45 and 65 ; but, when allowance is made for the number 
of people living at each age, it is found that there is a steady rise in the incid- 
ence throughout adult life. This is due to the fact that the exciting causes 
act very slowly and require a considerable fraction of the normal span of life 
before they become effective. 

Carcinoma never develops in a normal stomach. Clinical and patho- 
logical evidence shows that it occasionally develops from chronic gastric 
ulcer ; this happens much more frequently in the relatively rare prepyloric 
ulcer than in the common lesser curvature ulcer. In about 6 per cent, of 
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ohronic ulcers exobed by operation, wliich appear innocent to tLe naked 
eye, small areas are found in the margin wliich show microscopical evidence 
of malignant degeneration, and in about 16 per cent, of cases of obvious 
carcinoma there is pathological or clinical evidence that the dbease followed 
a simple chronic ulcer (Stewart). Cases of vher-cancer generally give a 
history of ulcer and have free hydrochloric acid in the gastric contents. I 
believe that the remaining cases of carcinoma of the stomach, most of which 
are associated with achlorhydria or extreme hypochlorhydria, arc a sequel 
of chronic gastritb, which was either latent or caused comparatively trivial 
symptoms Igastriiis- cancer). Numerous cases have been observed in which 
carcinoma developed in a patient who was known to have achlorhydric 
gastritis, associated with digestive symptoms, pernicious anaemia or subacute 
combined degeneration of the cord, months or years before the first symptom 
of carcinoma appeared. The achlorhydria is not a result of the carcinoma, 
but of the primary gastritis which is always found involving the part of the 
mucous membrane not attacked by the growth. 

For the development of cancer two intrinsic factors, the individual 
constitutional susceptibility to cancer and a constitutional organ inferiority 
(the hypersthenic and hyposthenic gastric diatheses in the case of the stomach) 
are essential, but until an extrinsic factor in the form of chronic irritation 
is present the organ will escape disease. The first factor— the constitutional 
susceptibility to cancer — ^is constant, as the total incidence of cancer is 
approximately the same in both sexes, all social classes and all countries. 
But the incidence of carcinoma of the stomach differs greatly in the two 
sexes and in different classes and nations. It is more common in men than 
women, because so many women susceptible to cancer develop it in the 
breast or uterus, but the incidence in the stomach (;om pared with the remain- 
ing organs is the same in men and women. Clinical and post-mortem 
statistics show that the stomach accounts for only 30 per cent, of deaths from 
cancer of the alimentary canal in England compared with 65 per cent, in 
Holland and Sweden, and canc/er of the stomach occurs in England with 
double the frequency in the poor compared with the well-to-do, although 
the relative frequency of cancer in other organs is approximately the same in 
all countries and in all classes. These differences are almost certainly due to 
the third factor (extrinsic irritation) and not the second (organ inferiority). 

Carcinoma involves the pylorus in 66 per cent, of cases. The fundus, 
especially in the neighbourhood of the cardia, and the lesser curvature are 
next most frequently involved. 

Symptoms. — When an individual above the age of 40, who has hitherto 
had a good digestion, suddenly begins to suffer from gastric symptoms, the 
possibUity of cancer should always be considered. The most common symptom 
is epigastric discomfort or pain immediately or soon after meals. After 
a time the pain, which is generally dull and distressing, but not very acute, 
becomes continuous, but it is still aggravated by meals. In a small pro- 
portion of cases the pain begins 2 or 3 hours after meals and is relieved by 
food, thus simulatiug duodeiiai ulcer, but there are never sjKjntaneous re- 
miaaions of symptoms, and in these cases achlorhydria is always present. At 
an early stage the appetite diminishes, the patient having a special repugnance 
for meat. This umy be the first symptom in achlorhydric cases, but in ulcer- 
cancer the appetite is often maintained for a time. The anorexia may be 
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ftssociated with natisea, which can also occur independently, occasionally aa the 
earliest eymptotn. In about one-fifth of the cases there is a long history of 
symptoms suggestive of gastric ulcer, the pain having recently become 
more severe and continuous instead of intermittent. 

Though ansoraia is often prescmt, the blood picture may remain normal 
even in very eirtensive and inoperable growths with much occult blood in the 
stools. The anaemia is partly due to constant oozing from the ulcerated 
growth, but this has comparatively little effect unless actnal haematemesis 
or melaena occurs ; anaemia of this kind can be overcome by treatment with 
iron and, in severe cases, repeated transfusions. It is often of the simple 
afihlothydric type, which responds rapidly to treatment with large doses of 
iron, and occasionally it is Addisonian and responds to treatment with liver 
in spite of the presence of a growth. Flatulence is commonly present, the gas 
brought up being at first odourless, but subsequently foul. Vomiting is 
generally present sooner or later. In cancer of the cardiac end of the stomach 
dysphagia with regurgitation of food immediately after swallowing occurs, 
the symptoms being indistinguishable feom those of a growth of the lower 
end of the oesophagus. Vomiting is commonly preceded by pain and nausea, 
both of which it temporarily relieves, but less completely than in gastric 
ulcer. The vomited matter contains blood more often than in gastric ulcer ; 
it often has the appearance of “ coffee grounds.” Heematemesis is rare, 
but in exceptional cases may be the earliest symptom. In a very large 
proportion of cases blood constantly oozes from the surface of the growth, 
so that one or more of the specimens obtained with a fractional test-meal 
may be obviously blood-stained, and all are likely to contain occult blood. 
The oozing is unaffected by diet, so that occult blood is present in every 
stool examined, however carefully the patient is dieted. The growth sooner 
or later involves tlie pylorus in two-thirds of all cases ; the special symptoms 
then present arc described in the article on pyloric obstruction. 

The patient rapidly loses strength and weight, the emaciation being 
more than can be accounted for by the vomiting and diminished intake of 
food. In the late stages the disappearance of subcutaneous fat, loss of elas- 
ticity of the skin, oedema of the abdominal wall, back and ankles, and amemin 
give the patient a characteristic cachectic appearance. 

In the earlier stages nothing abnormal is found on abdominal palpation ; 
but sooner or later a hard, moderately tender tumour is generally felt. It is 
often most easily palpable when the stomach is empty, but occasionally only 
becomes obvious after meals. When the fundus or body is involved the 
tumour is felt descending from under the left costal margin. In carcinoma 
of the lesser curvature and pylorus the tumour lies across the upper pari: of 
the epigastrium. 

The X-rays often show an irregular filling defect in the outline of the 
stomach, which coincides with the tumour if one is palpable, and often 
involves the greater curvature. The normal progress of the peristaltic waves 
is interrupted, sometimes before any obvious deformity is present. The first 
radiological sign may be irregularity in the arrangement of the folds of mucous 
membrane seen in a radiograph taken after swallowing one or two mouthfuls 
of a suspension of barium sulphate. In carcinoma of the fundus, the arc 
formed by the gas under the diaphragm is irregular in shape and r^uced in 
size, and the growth itself may be faintly visible through the gas bubble. 
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If there is the slightest reason to suspect cancer a fractional test-meal 
should be given. The resting-juice often contains pus cells in excess of the 
leucocytes present in a specimen of spittle obtained at the same time, and 
even if the specimen is not obviously blood-stained, red corpuscles are generally 
found on microscopical examination. In 60 per cent, of cases complete achlor- 
hydria is present, and in at least another 20 per cent, there is hypochlorhydria ; 
in most cases secondary to ulcer free acid is present, sometimes actually in 
excess. If pyloric obstruction and achlorhydria are present, but not other- 
wise, the resting-juice generally contains lactic acid. It is, however, absent 
if the stomach is washed out thoroughly the previous evening. It is thus a 
product of the decomposition of stagnating food and is not a secretion of the 
growth. Moreover, the lactic acid is the inactive variety, and therefore of 
fermentative and not animal origin. Consequently lactic acid, though 
most often found in pyloric carcinoma, may also be present in other con- 
ditions, such as migraine, if achlorhydria and gastric stasis are present 
together. 

Secondary deposits frequently occur in the liver and in 5 per cent, of 
cases in both ovaries, and the symptoms they give rise to may be the most 
prominent clinical manifestation. Direct spread to the peritoneum and 
omentum is common, and irregular abdominal masses are often palpable ; 
ascites may occur as a result of the malignant peritonitis. A small gland 
just beneath the insertion of the left sterno-mastoid muscle is generally 
attacked before any other cervical glands, and less frequently deposits occur 
in the inguinal glands. The growth may spread along the urachus to involve 
the umbilicus, where a hard nodular mass can be felt. A rectal examination 
should always be made, as a deposit is not infrequently present in the recto- 
vesical or recto-vaginal pouch at a comparatively early stage. 

Perforation may occur, general peritonitis being usually prevented by 
the presence of old adhesions, so that a local abscess forms ; less frequently 
the colon becomes involved and a gastro-colic fistula results, the patient 
then rapidly dying from emaciation due to constant fsecal vomiting and 
severe diarrhoea. 

Other terminal complications are suppurative gastritis, pylephlebitis, 
suppurative parotitis, thrombo-phlebitis migrans, septic pneumonia, empyema 
and infective endocarditis. 

Diagnosis. — Apart from the history and the discovery of a tumour, the 
X-ray examination is the most important means of distinguishing a growth 
from other gastric disorders. Occult blood is present in the stools for pro- 
longed periods in many cases of ulcer, but achlorhydria is very rare ; and in 
the few cases of very chronic lesser curvature ulcers in which there is no free 
acid, it generally reappears if the meal is repeated after washing out the 
stomach. Moreover, the characteristic X-ray appearance of an ulcer crater 
is quite different from the appearance produced by a growth. In gastric 
ulcer the pain begins only at an interval after meals, and if present when 
food is taken it is temporarily relieved, whereas in cancer the pain generally 
begins directly after meals and is rarely relieved by food. In the group of 
cases in which duodenal ulcer is simulated, the absence of periods of freedom 
from symptoms, the presence of achlorhydria and the X-ray appearance 
should prevent a mistake in diagnosis. Pernicious anaemia may closely 
simulate a growth of the stomach ; the presence of occult blood in the stools 
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is distinctive of the latter and rarely occurs in the former ; the megalocytosis, 
high colour index, and positive indirect but negative direct van den l^rgh’s 
test of pernicious anaemia are in striking contrast with the absence of megalo- 
cytes, normal or low colour index and negative van den Bergh’s test of cancer, 
however severe the anaemia is. It should, however, be remembered that an 
extensive growth may be present even with a haemoglobin percentage of 100, 
and that in rare cases pernicious anaemia may be associated with carcinoma 
of the stomach. 

Prognosis.-— The average duration of life after the appearance of the 
first symptoms is a year. Temporary improvement and considerable gain 
in weight may occur as a result of rest and careful dieting. Death is most 
frequently due to exhaustion ; in other cases it results from one of the 
complications already mentioned. 

Treatment. — Medical treatment is only palliative. In ulcer-cancer 
with free acid present, the post-ulcer regime {p. 595) with alkalis may keep 
the patient quite comfortable. In gastritis-cancer with achlorhydria a 
gastritis diet should be given ; occasional lavage may give much relief, and 
an acid mixture may improve the appetite. Analgesic drugs, especially 
aspirin, are generally sufficient to control the pain, and it is only rarely 
necessary to give morphine, but when nothing else gives relief there should 
be no hesitation in giving very large doses. 

An operation should be performed in all cases in which there is no evidence 
of secondary deposits or involvement of glands beyond those in the im- 
mediate neighbourhood of the stomach, unless it is found impossible to 
improve the patient’s condition sufficiently to hold out any hope of success. 
If ansBmia is present it should be treated before operation with large doses 
of iron, and, if necessary, repeated transfusions until the haemoglobin per- 
centage is 80. When the pylorus is obstructed, the stomach should be washed 
out every morning and evening for a week before operation and large quantities 
of saline solution given by rectum. With proper preparation and bold and 
skilful surgery many apparently inoperable tumours can be completely 
removed. If secondary deposits make a radical operation impossible in 
a case of pyloric carcinoma, much relief follows gastro-jej unostomy. Small 
nodules in the liver are not a contra-indication of partial gastrectomy, as 
they may grow very slowly so that the patient remains quite comfortable 
for many months after the operation. 

HOUR-GLASS STOMACH 

A gastric ulcer situated on the lesser curvature may give rise to spasm 
of the corresponding segment of circular muscle fibres, which leads to a 
depression or “ incisura ” on the greater curvature, like a finger pointing 
at the “ niche ” on the lesser curvature. The degree of spasm varies with the 
activity of the ulcer, but a slight spasm may persist after healing is complete. 
It never gives rise to sufficient obstruction to cause stasis or increased peri- 
stalsis in the proximal segment. It may disappear on vigorous massage or 
after strongly contracting the abdominal muscles and sometimes, but not 
always, after the administration of atropine. A less persistent spasm may 
occur as a reflex result of duodenal ulcer, disease of the gall-bladder and 
appendicitis. 
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Cictttriaafcioii of a very chronic gastric ulcer may produce an hour-glass 
o«lQstrietion« This hardly ever occum in men, the large majority of cases 
being in women with such a high threshold of sensibility to pain that, though 
they may have had an ulcer for 20 or 30 years, they have never suffered from 
indigestion of sufficient severity to raise a suspicion of the presence of organic 
disease. The frequency of hour-glass stomach has steadily diminished during 
the last 25 years and the condition is now rare, probably owing to earlier 
diagnosis and better medical treatment. In 50 per cent, of oases found 
post mortem the ulcer has healed completely and is replaced by a scar. The 
comparatively rapid healing of a lesser curvature ulcer by medical treatment, 
however large the ulcer may be, never results in an hour-glass stomach, a 
period of many years with alternating periods of activity and spontaneous 
healing being essential for its development. The obstruction caused by an 
hour-glass contraction with a still active ulcer is always exaggerated by the 
presence of spasm, so that the narrowing found at operation is often much 
less than would be suspected from the radiograph. 

One of the two hour-glass stomachs I have seen in men was caused by a 
band passing from an ulcer on the lesser curvature to the omentum ; the 
constriction disappeared when this was divided. Hour-glass constrictions 
caused by cancer and syphilis are extremely rare. 

Symptoms.— In organic hour-glass stomach a history of comparatively 
slight indigestion occurring intermittently for many years, possibly with one 
or more haemorrhages, can almost always be obtained. The symptoms are 
similar to those of pyloric obstruction due to ulcer, with the exception that 
the amount vomited is generally less, and greater relief is obtained on lying 
down. There is no visible peristalsis unless the proximal segment is unusually 
large. The X-rays are the only reliable method of diagnosis ; the constriction 
can be seen whether the patient is standing or lying down, and in the former 
position the nock passes from a point above and to the right of the lowest 
part of the proximal segment. If an active ulcer is present, the niche produced 
by the crater is seen on the lesser curvature. 

Treatment. — ^If no niche is present and the upper sac of the stomach 
is empty within 4 hours, the patient often keeps perfectly well by following 
the ‘‘ post-ulcer regime (p. 695). If the ulcer is still active, surgery is in- 
dicated. When the constriction is sufficiently narrow to produce definite 
stasis in the proximal sac, a gastro-gastrostomy should be performed. If this 
is impossible for technical reasons, or if there is httlc or no stasis in the proximal 
sac, a partial gastrectomj?^ should be performed. As an hour-glass constric- 
tion is occasionally associated with pyloric obstruction, the condition of the 
pylorus should always be investigated in case a gastro-jej unostomy is required 
in addition to a gastro-gastrostomy. 


PYLORTO OBSTRUCTION 

Etiology.— Pyloric obstruction may be organic and incurable or functional 
and curable. Organic obstruction of the pylorus or duodenal bulb is caused 
by the contraction of fibrous tissue formed during cicatrisation of an uloer in 
its neighbourhood, 85 per cent, being duodenal and 15 per cent, prepyloric. 
Two-thirds of all cases of carcinoma of the stomach involve the pylorus. 
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Pylorio obBtruciion oooasioiially results from ohrooic gastritis : this may be 
due to (1) a generalised sclerosis of the mucosa, submuoosa and muscular 
coats. (2) simple muscular hypertrophy ; and (3) swelling of the mucosa 
alone. Syphilis is a rare cause of pyloric obstruction. In infants, obstruction 
may result from hypertrophy of the pyloric sphincter (p. 606). 

External pressure very rarely causes pyloric obstruction, and simple ad- 
hesions between the pylorus and the neighbouring viscera do not as a rule 
interfere with the passage of food into the duodenum. In exceptional cases, 
however, cholecystitis may lead to such strong and extensive adhesions with 
the pylorus that a certain amount of obstruction results. Gastroptosis never 
causes pyloric obstruction (vide Visceroptosis, p. 746). 

The oedema and congestion round an active duodenal or prepyloric ulcer 
may cause severe obstruction, which disappears when the ulcer heals as a 
result of treatment. In such cases the obstruction is exaggerated by the 
presence of achalasia or spasm of the sphincter, which may also occur with an 
ulcer on the lesser curvature and with cholecystitis. 

Symptoms. — In the early stages attacks of severe pain may occur at vary- 
ing intervals after meals owing to the violent peristalsis of the stomach in its 
attempt to overcome the obstruction. Later, nothing more than an un- 
])leasant sense of fullness is experienced, especially after meals, but if frequent 
vomiting or treatment by lavage prevents the stomach from becoming much 
distended, attacks of pain are likely to persist. With an ordinary diet vomiting 
occurs regularly every day, but this characteristic symptom is less marked if 
the patient takes food which leaves little or no solid residue. The vomiting 
generally occurs at first in the afternoon or evening ; but in the later stages, 
when dilatation has supervened, large quantities are vomited several times a 
day and often during the night. Articles of food may be brought up which 
have been eaten many hourLS or even days before. The odour is sour in non- 
malignant and rancid in malignant cases. Excessive fermentation and putre- 
fac.tion may give rise to very offensive eructation, and in rare oases this is 
the first symptom noticed by the patient, especially, but not exclusively, in 
malignant obstruction. Wasting is progressive, and the tissues become 
abnormally dry and inelastic. The patient has generally little appetite, but 
complains of great thirst. The urine is scanty, and obstinate constipation 
occurs. 

Pyloric obstruction occasionally gives rise to tetany and to symptoms 
simulating urasmia, but although there is a considerable rise in the blood urea 
the condition is caused by chlorine deficiency and alkalosis and not renal 
insuffioienoy. 

In addition to the symptoms already enumerated, others depending upon the 
cause of the obstruction, such as ulcer or carcinoma, are of course also present. 

Pyloric obstruction leads to distension of the stomach. The signs of this, 
together with the distinctions between the malignant and non-malignant 
cases, are considered in the section on the examination of the stomach. 

Treatment. — The treatment of organui pyloric obstruction is surgical, 
ft is useless to waste time in well-marked (lases with lavage or other m^ical 
treatment, as tlie improvement which follows operation is immediate and 
progressive. The immediate mortality of the operation can, however, be 
greatly reduced by preliminary medical treatment for a few days. The 
stomach is completely emptied every night by Senoran’s evacuator. Small 
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S cities of custard, junket and similar soft easily digestible foods, but no 
, are given during the day, saline solution being given by rectum. By 
this means the tone of the stomach rapidly improves, and the danger of severe 
intoxication due to alkalosis is overcome. 

When the obstruction is only partial and an active ulcer is present, the 
effect of medical treatment of the ulcer should be tried, as the obstruction is 
largely due to the surrounding inflammation, which disappears when the ulcer 
heals, and when healing is rapid the scar generally gives rise to no obstruction. 

Arthur F. Hurst. 


Congenital Hypertrophy of the Pylorus 

Synonym. — Hypertrophic Pyloric Stenosis. 

Definition. — This is a disease of early life, formerly believed to be a rarity, 
but now recognised as of not uncommon occurrence. It consists essentially 
in a great thickening of the pylorus, leading to gastric stasis, with all the 
symptoms that result from such a condition. 

Etiology. — The pathogeny of the disease is still obscure. The theory that 
it is simply a congenital malformation is not in harmony with the clinical 
facts, and the most generally accepted view is that it results from an over- 
action of the pyloric sphincter, the consequence of a lack of co-ordination 
between the gastric and pyloric mechanisms. There is some reason to 
suppose that the Anglo-Saxon and Teutonic races are more affected by the 
disease than the Latin, but it is exceptional to get a history of other cases 
having occurred in the family. Boys are affected at least four times as often 
as girls, and in a remarkably high proportion the patient is the first child of 
the family. 

Pathology. — The most striking change is an immense thickening of 
the pylorus, due to overgrowth of its circular muscle-fibres. The stomach is 
dilated, its muscular coat somewhat hypertrophied, and the mucous membrane 
in a state of catarrh. The other post-mortem appearances are those usually 
met with in inanition. 

Symptoms. — The child has usually been born at full time, after a natural 
labour, and in the majority of cases has been breast fed. For a week or 
two or longer all goes well, and then vomiting sets in. The vomiting is “ pro- 
jectile ” in character, the stomach contents being violently shot out. The 
vomit is usually larger in quantity than the last meal, and is often mixed with 
mucus ; the presence of any blood in it is very rare. Meanwhile the child 
steadily loses weight, but does not look really iU, and maintains his strength 
and activity. The bowels are obstinately constipated, and the motions small 
and dark. 

The most characteristic sign of the disease is the presence of visible gastric 
peristalsis. On inspection of the abdomen, waves of contraction can be seen 
sweeping across its upper part from left to right. Sometimes three such 
waves can be seen at once, each being about the size of a golf ball. The 
waves may not be seen imless the child has recently been fed, and if they 
are sluggish in appearing a little gentle stimulation below the left costal 
margin will often succeed in eliciting them. In most cases the overgrown 
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pj^lorus can be felt as a tumour by palpating deeply in the right hj^ochon- 
drium. Sometimes, however, it is so tucked up under the liver that it cannot 
be felt. 

Complications and Sequelae. — The complication most to be dreaded 
is the supervention of an infective diarrhcna, which in these cases is apt to 
prove fatal. Some degree of biochemical disturbance is also apt to develop 
in severe cases. There are no sequelae of the disease ; if recovery takes place, 
it is complete and permanent, and indeed, many of the patients ultimately 
attain a degree of health and development beyond the average. The hyper- 
trophy of the pylorus disappears. 

Course. — The course of the disease varies greatly in different cases, and 
depends also to a large extent upon the treatment adopted, but unless 
operation is resorted to, it is always prolonged and recovery gradual. Even 
when the vomiting ceases, the weight may for long fail to rise, and the child 
may remain in a state of inanition, during which intercurrent disease may 
easily supervene. 

Diagnosis. — This should not be difficult, provided the existence of the 
disease is remembered. The vomiting is distinguished from that of indiges- 
tion by its projectile character, and the coexistence of constipation is char- 
acteristic. The great diagnostic, however, is the presence of the visible 
pristalsis, and in the absence of this it is unwise to conclude that the disease 
is present. Many experts maintain that the pyloric tumour is palpable in 
the majority of cases. Mild cases of pyloric spasm may simulate true stenosis, 
but in these the symptoms are less severe, and definite waves of peristalsis 
are absent. The patient is often a girl. Stenosis of the duodenum from 
congenital malformation may simulate pyloric stenosis, but the symptoms 
in the duodenal cases date from birth, and bile is present in the vomited 
matter. An X-ray examination often helps in the diagnosis. 

Prognosis. — It is very difficult to estimate the chances of recovery or the 
relative merits of different forms of treatment statistically. Much depends 
upon the severity of the particular case, but in general it may be stated that 
no case is so severe that recovery is impossible. Cases treated in private 
do much better than those seen in hospital. 

Treatment. — There are two methods of treatment — medical and surgical. 
Medical treatment consists in washing out the stomach once or twice daily 
with normal saline, and carefully regulating the feeding. If breast milk is 
not available, a half-cream dried milk with the addition of deid^rimaltose 
is the best substitute, and should be given in quantities of one or two ounces 
every 2 or 3 hours, depending upon the degree of vomiting. Atropine 
(3 to 9 drops of a 1 in ICHX) solution of the sulphate, half an hour before each 
feed) is sometimes used with alleged benefit, and recently atropine methyl 
nitrate (eumydrin) (0*5 mgrm. given seven times daily half an hour before 
each feed) has been recommended as less toxic than atropine. If under 
this treatment the vomiting ceases, and the weight begins to rise, good and 
well. If not, or if the symptoms have set in early and with great severity, 
operation should be had recourse to, Rammstedt’s plan of splitting the 
pylorus longitudinally being the procedure to be preferred. 

Robert Hutchison. 

Alan Moncrieff. 
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ACUTE DILATATION OF THE STOMACH 

iflEtiology. — After operations, espeeially for acute abdominal conditions, 
and much less frequently in the course of acute infections, especially pneu- 
monia, the stomach suddenly becom(\s greatly dilat(id owing to a complete 
loss of tone. The dilatation, which is often much aggravated by severe 
aerophagy, leads to complete obstruction of the duodenum by the mesentery at 
the point where the latter crosses it, and the dilatation then becomes extreme. 

Symptoms. — The abdomen is very distended, large quantities of dark 
but not faecal fluid are vomited, and the patient rapidly becomes very 
collapsed. “ Black vomiting ” after operations ia almost always due to 
acute dilatation of the stomacb, and not to the intestinal paralysis with whi(;h 
it is often associated. 

Treatment. — The stomach should be kept empty by aspirating through 
a Ryle tube kept continuously in position, however ill the patient may be. 
Nothing should be given by the mouth, but saline solution should be injected 
continuously into a vein by the drip method. If recovery dotfs not occur in 
two or three days, a jejunostomy should be performed, the patient being fed 
through the stoma till the stomach contracts to its normal size. 


CHRONIC DUODENAL ILEU8 

.£tiology and Pathogenesis. — Just before the duodenum turns up- 
wards to end in the duodeno-jejuiial flexure, it is crossed by the root of the 
mesentery. When the mesenteric vessels arise at a lowei- level than usual 
or the horizontal portion of the duodenum is situated unusually high, the 
slight anatomical variation from the average normal leads to some narrowing 
of the lumen of the duodenum where it is crossed. If the abdominal muscles 
are lax and the small intestines drop into the pelvis, they may be partially 
incarcerated there and the obstruction becomes more marked. In rare cases 
obstruction at the same point is caused by localised simple or tuberculous 
chronic peritonitis. The proximal part of the duodenum becomes dilated, 
and the violent peristalsis, which can be seen with the X-rays to giv(‘ rise* 
to backward and forward movements of its contents in its effort to })ass tlu* 
obstruction, results eventually in hypertrophy of its inuscular coat. 

Symptoms* — The condition generally gives rise to no symptoms and is 
discovered accidentally during a routine X-ray examination, but it may 
cause right-sided discomfort, which sometimes simulates duodenal ulcer or 
gall-bladder disease. Paroxysmal attacks of bilious vomiting may be the 
only symptom, especially in neurotic women. In rare cases it is the cause of 
cyclical vomiting in children, which persists into adult life ; in one such case 
the consequent malnutrition led to dwarfism. The duodenal stasis may be a 
factor in the development of duodenal ulcer and of cholecystitis, when 
chronic ileus is present in an individual who is already predisposed to these 
conditions. An anterior duodenal ulcer associated with ileus is specially 
liable to perforate. 

Troatoient. — In most cases postural treatment gives complete relief. 
The patient should for a few weeks adopt a position for a quarter of an hour 
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every day in which the X-rays have shown that the obstruction is overcome. 
hyitig on the right side or face downwards may be snfficient. In more severe 
cases the patient leans over the end of a couch with his head downwards, so 
that his trunk is perpendicular to the ground ; this allows the incarcerated 
small intestine to drop out of the pelvis, and complete and permanent recovery 
may follow. , 

In my experience the results of duodeno-jc^juiiostoray have been satis- 
factory only when the obstruction is sufficient to cause considerable duodenal 
stasis. In neurotic women with paroxysmal vomiting the symptoms almost 
invariably recur after a short interval of freedom. 

When a duodenal ulcer is associated with duodenal ileus the dauger of 
perforation calls for operation : gastro-jejuiioatomy is often successful, but it 
IS sometimes followed by persist/eiit vomiting, so ihat a dnodeno-jejunostomy 
should y)robably be p<n formed at the same time. 

ARTHtJH ¥. Hurst. 


DISEASES OF THE INTESTINES 

INTRODUCTION 

I. Tim FUNCTIONAL DIVISIONS OF THE INTESTINES 

i. The small intestines . — In the duodenum the food is mixed with the 
pancreatic juice, which is essential for the digestion of protein and fat, and 
with bile, Avhich promotes the absorption of the products of fat digestion. 
In its passage through the small intestines the chyme is mixed with the 
succus entencns, which contains cnterokinase, which activates the pan- 
creatic ferments, and invertase, maltase and lactase. The chyme passes 
rapidly through the jejunum and greater part of the ileum, in the last 12 
inches of which it remains for a considerable time. The terminal ileum 
indeed forms an ileal stomach,” in which the greater part of the digestion 
of protein, fat and carbohydrate takes place and the products of digestion 
are absorbed. 

ii. The 'proximal cohn . — Observations on patients with coecal fistula? 
show that about 350 g. of fluid chyme, containing 90 per cent, of water 
with very small quantities of sugar, fat, coagulable protein and of the soluble 
products of their digestion pass through the ilco-caecal sphincter in a day. 
As the average weight of faeces is 135 g. and they contain only 75 per cent, 
of water with no sugar, coagulable protein or soluble products of digestion, 
it is clear that much water and all the soluble constituents of the chyme 
which reach the caecum must be absorbed in the colon. This absorption 
takes place in the caecum, ascending colon and proximal half of the transverse 
colon, which may therefore be regarded as the “ colonic stomach.” 

iii. The distal colon , — The pelvic colon acts as a storehouse for faeces, 
to which they are conveyed through the transverse colon, the descending 
colon and the iliac colon when digestion in the colonic stomach is complete. 
Here they remain until the time for defiecatioii arrives. 

iv. The rec/wm.—The rectum has the important function of maintaining 
20 
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the regular evacuation of faces. It is empty except immediately before 
defsBcation, and the distension of its walls when faces enter it is the normal 
stimulus to the defacation reflex. The same stimulus produces the sensation 
which prompts the individual to perform the voluntary acts which help in 
the efficient performance of the reflex. 


II. THE INTESTINAL MOVEMENTS 

The movements of the intestines have two main objects : (1) mixing 
the food with the digestive juices and bringing them into contact with the 
mucous membrane which absorbs the products of digestion and water ; and 
(2) propulsion of its contents from the duodenum to the rectum, and of 
the indigestible residue of the food from the rectum. 

i. The small intestines , — In the small intestines peristalsis and seg- 
mentation take place simultaneously, the former with the object of propelling 
the chyme into the “ ileal stomach,” and the latter with the object of mixing 
the food with the digestive juices and exposing it to as large an area of mucous 
membrane as possible. In the jejunum and greater part of the ileum peri- 
stalsis is the predominating motor activity, but when the ileal stomach is 
reached it ceases almost completely and segmentation becomes extremely 
active. After a varying interval peristalsis becomes active again, and as 
the ileo-ceecal sphincter relaxes with the arrival of each peristaltic wave, 
the ileal stomach empties its contents into the caecum. 

ii. The eolon , — ^When the colon is examined after an opaque meal it 
appears to be completely immobile. In spite of this, both segmentation and 
peristalsis occur under normal conditions, but their character differs con- 
siderably from the corresponding movements in the small intestine. Peri- 
stalsis occurs only in the form of “ mass movements ” about three times a 
day : a single very powerful peristaltic wave travels slowly along a con- 
siderable part or even the whole length of the colon, pushing in front of it 
most of the contents. Deep segmentation movements, which are too slow 
to be visible with the naked eye, can be recognised by comparing radio- 
graphs taken at three-minute intervals and often in those taken at intervals 
of a single minute. Segmentation is the result of the ceaseless activity of 
the muscularis mucosfie, the normal “ haustration ” of the colon seen with 
the X-rays being produced by projecting folds of mucous membrane. As a 
result of the continuous segmentation in the colonic stomach much of the 
water and all of the soluble constituents of the food and the products of 
their digestion which have escaped the small intestine are absorbed. 

The chyme leaves the ileal stomach very slowly except during and im- 
mediately after meals, when as a result of a gastro-ileo-csscal reflex frequent 
peristaltic waves pass down the terminal ileum to the ileo-cffical sphincter, 
which opens widely as each wave reaches it. The chief stimulus to mass 
peristalsis of the colon is a gastro-colic reflex. On comparing these events 
it becomes clear that the ileal stomach passes its" contents into the cascum 
when it is necessary that it should be empty for the reception of the food 
coining down from the stomach after a meal, and that the colonic stomach 
similarly evacuates itself to leave room for the reception of the contents of 
the ileal stomach. 
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III. DEFECATION 

Uutiiig defification the conteiits of the pelvic coloUj together with any 
fsBces which may be present in the descending and iliac colon, pass into 
the rectum ; the distension of the rectum causes it to contract as a wholes 
just like the bladder and at the same time causes reflex relaxation of the 
sphincter ani, so that the contents of the rectum are evacuated. Simul- 
taneously the contents of the caecum and ascending colon pass into the 
transverse colon, whilst the contents of the latter pass into the pelvic colon. 

Normal defaecation depends upon a conditioned reflex. The infant is 
taught at an early age to empty his bowels directly he is placed on a chamber. 
The act quickly becomes a purely reflex one, and it continues to be so when 
he grows older and the chamber is replaced by the seat in the w.c. Break- 
fast by itself gives rise to a simple gastro-colic reflex ; sitting down on the 
familiar seat in the w.c. is, however, the starting-point of the more elaborate 
conditioned reflex, which produces the most efiicient gastro-colic reflex of 
the day, in which the whole colon from the ctecum to the rectum takes part. 
In the healthy adult defaecation remains to a great extent a conditioned reflex. 
It is enough to sit down in the accustomed place, perhaps with a pipe and a 
newspaper, for the reflex to begin, often without the call to defaecate — 
the perineal sensation produced by the entry of faeces into the rectum, and 
without the voluntary stimulus produced by the increased intra-abdominal 
pressure caused by descent of the diaphragm and contraction of the abdominal 
muscles, though these, together with the final contraction of the levator ani 
muscles, are always brought into action to help in the complete expulsion of 
the faeces. 

Failure to open the bowels on the first day of a holiday is not due, as is 
popularly supposed, to the “ hard water ” of the locality, deficient exercise 
in a train or on board ship, but to the unfamiliar w.c. and ^lerhaps the unusual 
hour of getting up — or the absence of getting-up, such small changes being 
enough to upset for the moment the delicately adjusted conditioned reflex. 


EXAMINATION OF THE INTESTINES 

SIZE, SHAPE AND POSITION OF THE COLON 

The caecum and iliac colon are the only parts of the bowel which are 
always palpable under normal conditions. In very thin individuals and in 
patients with very lax abdominal muscles the whole colon except the splenic 
flexure and the pelvic colon can often be felt. Apart from these conditions 
the colon may become palpable when in a state of spasm or when filled with 
fseces, and tumours involving it can often be recognised by abdominal examina- 
tion. In all intestinal cases a rectal examination must be made ; by this 
means not only the rectum but also part of the pelvic colon can be palpated. 
For a thorough investigation of the size, shape and position of the whole 
colon in the erect as well as the horizontal postures an X-ray examination 
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after a barium meal is essential. The pelvic colon, and less frequently the 
descending and iliac colon, cannot always be seen satisfactorily, as they may 
be full only in the early morning, and defaecation empties them completely 
before it is convenient to make an X-ray examination, In such cases a 
barium enema renders all parts of the colon easily visible ; the artificial 
distension produces a considerable amount of distortion, the error due to 
which can be overcome by making an additional examination after most 
of the fluid has been allowed to escape. 

MOTOR FUNCTIONS 

(a) Pa LIBATION. — In every case of intestinal disorder an abdominal and 
rectal examination should be made. No medicine or enema should be given 
during the preceding 24 hours, but before this the colon should be emptied 
by whatever means the patient is in the habit of using. The quantity of 
freces present in each part of the colon varies greatly according to the time 
at which meals are taken and defsecation occurs. With a normal individual 
whose bowels are satisfactorily opened after breakfast the whole of the 
colon is empty during the greater part of the morning, though a thin layer 
of soft faeces may cover the wall of the caecum and perhaps the ascending 
colon and so render them partially opaque to the X-rays if a barium meal 
was taken 24 hours earlier, and a small quantity of semi-solid fasces may be 
present in the distal part of the transverse (iolon. Between 3 and 4 hours 
after breakfast the caacum begins to fill ; the filling becomes much more 
rapid after lunch, so that in a short time the ascending colon also becomes 
filled. During the rest of the day palpation shows the caecum and ascending 
colon, and often the proximal part of the transverse colon, to be filled with 
soft faeces ; as a rule this can be recognised much more easily in the part of 
the colon in the right iliac fossa, owing to the solid background it affords 
than in the more distal part. The resonant note which is generally obtained 
on percussion over the right half of the colon in the morning is replaced by 
a dull note in the afternoon. 

In the early morning the rectum is empty, but the pelvic colon can be 
felt through the anterior rectal wall to be filled with solid scybala, which 
sometimes extend upwards into the iliac and the descending colon. On 
getting up, but often only after breakfast, the pelvic colon empties some of 
its contents into the rectum, giving rise to the “ call to defsBcate *’ ; from this 
moment until defaecation has occurred is the only time in the day in which 
the rectum of a normal individual is filled with faeces. At all other times 
it is completely empty, and a proctoscope shows that there is not even a trace 
of ffiscea adherent to the mucous membrane. In defescation the whole of the 
colon beyond the splenic flexure empties itself. Consequently the descending 
iliac and pelvic colon are empty during the whole morning, except that 
fasces may be conveyed during defssoation from the transverse colon mto the 
lower part of the pelvic colon, and more may arrive from the proximal colon 
with the mass peristalsis occurring after lunch. Apart from this, the pelvic 
colon is generally empty or almost empty until after tea or more commonly 
after dinner, when another wave of mass peristalsis fills it with the contents 
of the colon from the neighbourhood of the hepatic flexure and the proximal 
half of the transverse colon. 
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The details of the movements vary greatly in different individuals, but 
the average conditions just described show how greatly the fullness of the 
different parts of the colon varies with the time of day, and how unjustifiable, 
for example, it is to diagnose ceecal and ascending colon stasis because these 
parts of the colon are full of feSccs when examined in the afternoon. 

If the rectum is full of faeces and the patient has no desire to defeecate, 
dyschesia can be diagnosed. If the faeces are soft it is clear that there can 
have been no delay in the passage to the rectum, such as is likely to have 
occurred if it contains hard and dry scybala. When the rectum is empty 
but the pelvic colon can be felt through the anterior rectal wall to contain 
scybala, the form of dyschezia which is due to inability of the pelvic colon to 
empty its contents into the rectum is present, but this can be diagnosed with 
certainty only if the patient has made an effort to open his bowels after 
breakfast and the examination is made before lunch. In severe cases hard 
scybala may also be felt in the iliac and perhaps the descending colon. 

A full cttjcum and ascending colon are of significance only if the 
examuiation is made within three hours of breakfast ; even then primary 
right-sided stasis can be diagnosed only if the rectum and pelvic colon are 
empty. 

(6) The Chakcoal Method. — By giving two or three charcoal lozenges 
with some food 8 hours after defsecation and observing after what interval 
black fesoes are passed, the total time taken in their passage through the 
alimentary canal can be ascertained. If, for example, a patient’s bowels 
have been opened at 8 a.m., charcoal should be given at 4 p.m. the same day. 
If some of the charcoal is not passed at latest the second morning after being 
taken, the patient must be regarded as constipated. The method has, how- 
ever, the great disadvantage of giving no indication as to the part of the 
bowel in which stasis occurs. 

(c) X-KAY Examination. — ^i. Opaque meal . — The only reliable means of 
determining whether a patient is suffering from chronic intestinal stasis, and 
of ascertaining exactly what parts of the alimentary canal are at fault, is a 
series of examinations with the X-rays. Examination with the fluorescent 
screen gives more information than is obtainable from radiographs. If the 
bowels have not been spontaneously opened the morning before the opaque 
meal is to be taken, an enema should be given in the evening. It is very 
important to discontinue the use of all aperients for at least 48 hours before 
the first examination, as the intejstinal functions might otherwise be observed 
whilst still under their influence instead of under natural conditions. No 
aperients and no enemata should be used till the examination is finished, but 
the patient should make an attempt each morning to open his bowels naturally. 
If the attempt is successful, the stools should be examined to ascertain 
whether any of the barium has been evacuated. The patient should follow 
his usual occupations and take his ordinary diet. An examination should 
be made in the morning and evening of each day until all or most of the 
barium has been passed in the faices or has reached the rectum. 

ii. Opaque — Although an opaque meal is the best means of obtain- 

ing information of the motor functions of the colon, an opaque enema 
generally gives earlier and more exact information concerning the possible 
presence of a stricture, especially in the iliac and pelvic colon, which often 
cannot bo satisfactorily examined by the former method. A suspension is 
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made by adding 8 oz. of barium sulphate and 4 oz. of kaolin to a pmt and a 
half of water. The patient lies on his back, and the fluid is run in from a 
container at a pressure of between 2 and 3 feet through a valveless Higginson’s 
syringe connected with a rubber tube introduced just within the rectum, 
the syringe being used, when necessary, to help the passage of the opaque 
mixture with light pressure. It often reaches the caecum in 2 minutes and 
almost invariably within 5 minutes. When the examination is con^lete, 
part can be run out through the tube, the rest being evacuated in the ordinary 
manner; a further inspection with the X-rays is then made. Additional 
information, especially as to the presence of polypi, can often be obtained 
by injecting air into the colon after the greater part of the opaque enema 
has been evacuated. 

An organic stricture of the colon generally obstructs the passage of the 
fluid, the shadow ending at the seat of the obstruction, which can be over- 
come only incompletely or not at all by waiting an additional 10 minutes, 
by increasing and decreasing the pressure of injection, by massage and by 
changes in posture. The flow of the enema is often prevented in cases of 
growth long before there is any clinical evidence of obstruction ; the bowels 
may still act normally or diarrhoea may be present, and an opaque meal may 
pass through the whole colon without delay. This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat 
of obstruction as soon as the enema reaches and distends the part immediately 
below it. 

An opaque meal or, more frequently, an opaque enema may show the 
presence of a filling defect in the colon caused by a growth. The latter 
also shows the exact length and position of fibrous strictures, and it is 
generally the most satisfactory way in which the presence of diverticula 
can be determined. 


EXAMINATION OF FiECES 

The consistence, smell, colour and reaction of the stools when no aperient 
is being taken should be noted, abnormal acidity indicating excessive 
fermentation and abnormal alkalinity excessive putrefaction. The presence 
of mucus with solid stools is not in itself a sign of disease, but if it is mixed 
with blood or pus or present with faeces which are unformed though no 
aperient has been taken, some organic disease is certainly present. The 
presence of mucus with hard scybala or with soft stools obtained after the 
use of an aperient is due to the normal reaction of the colon to a mechanical 
and chemical irritant respectively, mucus being secreted in order to protect 
the mucous membrane. Blood by itself may come from haemorrhoids or 
a rectal polyp ; if associated with mucus or pus or both, inflammation or 
cancer of the anal canal, rectum or colon must be present. The larger the- 
fragments of mucus and the brighter the colour of the blood the lower is' 
their source. The presence of pus always indicates disease of the pelvic 
colon or rectum. 

Pale, bulky stools generally indicate the presence of excess of fat. It, 
is important to ascertain whether this is chiefly in the Ibrm of neutral fat„ 
as in pancreatic insufiiciency, or in the form of fatty acids and sc^pe, as in 
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deficient absorption caused by jaundice, sprue, coeliac disease and obstruction 
of the lacteals with normal pancreatic digestion. This can generally be 
decided by microscopical examination, but in doubtful cases an accurate 
chemical analysis should be undertaken. 

Microscopic examination may reveal the presence of blood corpuscles, 
pus, amoebae or their cysts, and the ova of intestinal worms, in addition to 
fragments of animal and vegetable food which have escaped digestion. 

A bacteriological examination of the stools should always be made in 
cases of diarrhoea, with or without colitis. The presence of a relative excess 
of enterococci or if. coli communis^ the normal inhabitants of the colon, or 
of strains of streptococci or B, aoU which are not normally present, or of 
parenteric, enteric, dysentery and tubercle bacilli may be discovered. If 
a sigmoidoscopic examination is made, a swab should be taken for bacterio- 
logical examination from the mucous membrane ; if any mucus or pus is 
seen, this should also be taken for examination. In doubtful cases the 
agglutinating power of the patient’s blood for abnormal bacteria isolated 
from the stools should be tested. 

Occult Blood 

When blood is swallowed or is derived from an ulcer or growth in the 
oesophagus or stomach or an ulcer in the duodenum it is evacuated in the 
stools partly as acid hsematin and partly as haematoporphyrin. Both also 
appear in the stools when the blood originates in the colon unless diarrhoea 
is present, when the blood does not remain in the bowel long enough for 
the former to be converted into the latter. The chemical tests for “ occult 
blood ” — traces of blood insufficient to produce any change in the appearance 
of the feces — depend upon the conversion of a substance with little or no 
colour, such as guaiac or benzidine, into a coloured substance when oxidised by 
hydrogen peroxide in the presence of a carrier, such as hsematin. The guaiac 
reaction is preferable to the benzidine, as, unlike the latter, it does not give 
a colour-reaction when iron salts are given by mouth ; it can, therefore, 
be used in patients with ulcer who are receiving iron on account of post- 
haemorrhagic anaemia. Haematoporphyrin, which contains no iron, gives 
neither reaction. A spectroscopic examination of the stools should also be 
Jiiade, as even considerable quantities of haematoporphyrin, which is occasion- 
ally present in the absence of acid hsematin, would otherwise escape recog- 
nition. Moreover, a positive spectroscopic finding is valuable confirmation 
of a positive chemical reaction, as, although it is much less sensitive, there 
is less chance of error. 

Before the stools are examined the patient is given a haemoglobin-free diet. 
Chlorophyll should also be excluded, as it gives a feebly positive guaiac 
reaction, and its many-banded spectrum may cause confusion in the spectro- 
scopic examination. A charcoal biscuit is given with the first meal on the 
restricted diet, and the first and subsequent stools passed when the feces 
are no longer blackened by the charcoal are examined. For the guaiac test 
a small amount of feces is macerated with glacial acetic acid into a thin 
paste. An equal quantity of ether is then added to extract the pigment 
and the ethereal extract is poured off, some being kept for the spectroscopic 
examination. Two or 3 dro[)s of tincture of guaiac are addled to the re- 
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mainder ; a small quantity of ozonic alcohol is then poured in, and a change 
of colour is looked for at the junction of the two fluids. A “ positive ” 
reaction is one in which a deep blue colour rapidly appears ; a “ feeble 
positive ” read ion is one in which the colour is faint purple, bluish or greenish. 
If 1 c.c. of blood enters the stomach or intestines, the next day’s stool 
will give a faintly positive reaction. 

A positive guaiac reaction signifies the presence of occult blood. A 
negative guaiac reaction proves its absence, except occasionally at the end 
of a period of hemorrhage, when the spectroscopic test may alone be positive, 
as the traces of blood still present may then be completely converted into 
haematoporphyrin, which gives a characteristic spectrum, but does not give 
the chemical reaction. 

By the spectrosco])ic test of the stools one can recogni,se (1) the acid 
hfiematin, which also gives a positive guaiac and benzidine test, and (2) the 
other lioemoglobin derivatives, i.e. porphyrins, which do not giv*^, a positive 
colour-reaction. The spectrum of acid haematin is so faint tliat it (ian 
seen only in fairly concentrated solutions : the typical band of acid h£ematin 
(A. 620) is found only when considerable quantities of blood are present in 
the stools. 

Small amounts of chloroj)hyll are easily discovered by the characteristic 
band in red on A 662, i.e. left of A 650, whereas the band of alkaline por- 
phyrin lies right of A 650 on A 630. Moreover, on addition of HCl the bands 
of alkaline porphyrin imnuidiately change to the acid spectrum (a narrow 
band in red (A 605 -600) and a broad band in yellow (A 590 -550)), whereas 
the chlorophyll spectrum remains unaltered. 

In the absence of hsemorrhoids and rectal polypi (which may be quite 
latent) and of bleeding from the mouth, throat and nose, the presence of 
occult blood in the stools is strong evidence that an ulcer or growth is present 
in the oesophagus, stomach or intestines. It is occasionally found in gastritis, 
with gall-stones, diverticulitis and localised adhesions involving the alimentary 
tract. 


PBOffrOSCOPKl AND SIDMOIDOSCOPIC EXAMINATION 

Wherever there is any j)OHsibility of organic dis(‘as(' of the ]>clvic colon 
or rectum a procl/oscope and, if necessary, a sigjuoidoscope should be ])asse(l 
after a preliminary digital examination. No special preparation is required, 
but the patient should endeavour to get his bovrels emptied as coiiij)letely 
as possible without the aid of aperients or (uiemata shortly before the 
examination. The instrument should be passed without an anoosthctic in 
the knee-elbow position. 

The passage of a proctoscope requires little experience, whereas a sigmoido- 
scope should be used only by experts. As the rectum is involved from the 
onset and is the last part to recover in ulcerative ^jolitis, proctoscopy gives 
all the information required, and it has the advantage of allowing examina- 
tion from a shorter distance. Moreover, the pelvi-rectal flexure, which is 
the commonest situation of cancer, is within its rang(\ But when nothing 
abnormal is found with a proctoscope iu suspected cases of malignant disease, 
it is essential to pass a sigmoidoscope. 
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FUNCTIONAL DISORDERS OF THE INTESTINES 

CONSTIPATION 

Definition.— Coiustipation tuay be defined aa a condition in which no 
residue of the food taken during one day is excreted within the next 48 hours. 

iEtiology and Pathology. “Constipation may be due to (1) the passage 
through the colon being delayed, whilst defajcation is normal — colonic con- 
stipation ; (2) the evacuation from the pelvic colon and rectum being in- 
adequately performed, whilst the passage through the colon is normal — 
dyschezia ; and (3) insufficient formation of fteces. 

1. CoLONK’. Co.NSTirATioN.- “Delay in the passage of fajces through the 
int(\sUncs is du(i to their motor activity being deficient, or to the force re- 
({uired to carry the faeces to the pelvic colon being excessive. The motor 
activity of the colon may be deficient owing to deficitmt reflex activity, in- 
hibition, or uncontrolled and irregular action. There is no evidence that it is 
ever due to actual weakness of the muscular coat. The reflexes which maiii- 
tani intestinal activity may be deficient owing to lack of mechanical and 
chemical stimulants in the food, or to some endocrine deficiency as in hypo- 
thyroidism. The inhibitory sympathetic nerves may be stimulated centrally 
l>y depressing emotions, and reflexly in painful diseases and injuries of any 
part of the body, but particularly of the abdominal and pelvic viscera. 

Constipation may result from painful spasm, hiduced reflexly by the 
presence of an irritant in the colon of a patient with an abnormally excitable 
nervous system (spastic constipation). The irritant which gives rise to the 
exaggerated reflexes is in most cases hard faeces, which may have been 
retained as a result of constipation caused by insufficient and unsuitable 
food and of dyschezia. Spasm may result from irritation by organic acids 
in intestinal carbohydrate dyspepsia, in which constipation may alternate 
with diarrhoea. Spastic constipation is a constant symptom of diverticulitis. 
The reflex may also be excited by disease in other parts of the abdomen, 
especially the gall-bladder and appendix. Similar spasmodic contractions 
of the intestines occur as a result of excessive smoking and in lead poisoning. 

The work to be done by the intestinal musculature is excessive when 
the fajc(*8 arc abnormally hard and dry owing to insufficient consumption 
of water or its excessive loss in the urine or sweat, and when there is a 
diminution in the intestinal lumen owing to organic stricture. 

2. DyscHKZJA. — Dyschezia may be due to inefficiency of the defaecation 
reflex, to abnormally hard and bulky faeces requiring excessive force for 
their evacuation, or an obstacle to efficient defajcatiou, such as spasm 
or congenital or acquired strictures of the anal canal. Dsychezia due to 
inefficient detWcatioii is the most common cause of severe constipation. 
It often originates in neglect to respond to the call to defaecate owing to 
laziness, insanitary condition of the w.c. or false modesty. The oonditionetl 
reflex upon wiiicn defaecatiou normally depends is gradually lost. The 
rectum dilates so that an increasing quantity of faeces is needed to produce 
the adequate internal pressure required to give the sensation of fullness 
which is the jiatural call to defaecatiou. Finally the sensation is lost com- 
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pletely. But the patient is still capable of emptying his rectum if he tries. 
He has, however, by now often convinced himself that he cannot get his 
bowels to open unless he takes enemata or such enormous doses of aperients 
that the fluid fsoces practically act as enemata. He suggests to himself 
that his rectum is powerless to act by itself ; the d)Fschezia is then in part 
hysterical. 

Dyschezia may be due to various other causes, such as weakness of the 
voluntary muscles of dcfsecation, the assumption of an unsuitable position 
during defecation, and voluntary inhibition from fear of pain in diseases 
of the anal canal. But whatever the primary cause, the final result is the 
same. The conditioned defecation reflex is lost, and the incomplete evacua- 
tion of the rectum results in the accumulation of feces and consequent 
dilatation of the rectum. 

Careful training is required from earliest infancy in order to develop the 
defax;ation reflex. Neglect of this, together perhaps in some cases with a con- 
genital deficiency of the muscle-sense of the rectum, is the cause of the 
dyschezia of infants, in whom the slight additional distension produced by 
the introduction of a finger or a piece of soap into the rectum results in an 
adequate stimulus. 

The rectal muscle-sense is abolished or defective in diseases of the spinal 
cord in which the defecation centre itself or the fibres connecting it with the 
brain are involved. 

3. The third great class of constipation is due to the quantity of feces 
formed being insufficient to produce an adequate stimulus in the pelvic colon 
and rectum, and to a less extent in the rest of the colon. The insufficient bulk 
of feces is due to an inadequate quantity of food residue reaching the colon 
as a result of anorexia or of oesophageal or pyloric obstruction, or to unusually 
complete digestion and absorption of food, the result of a “ greedy bowel.** 

Symptoms. — Many people regard themselves as ill if they do not have 
one action of the bowels a day ; but this is really nothing more than a question 
of convenience, being found to suit the habits and diet of the majority of 
civilised people. Perfect health may be maintained by individuals who 
defecate regularly two or three times a day, and by others who obtain an 
evacuation once in two, three or more days. The latter, so long as defecation, 
when it does occur, is complete, can no more be regarded as diseased than those 
otherwise normal people, whose hearts beat only forty or fifty times a minute. 
The majority, however, although they may suffer no inconvenience for a con- 
siderable time, finally develop symptoms due to fecal accumulation, gradually 
increasing quantities of feces being retained. For practical purposes, 
therefore, an individual may be considered constipated if his bowels are not 
opened at least once in every 48 hours. A less frequently recognised variety 
of constipation is that in which insufficient feces are excreted, although the 
bowels may be opened every day — a, condition analogous to retention of 
urine with overflow. 

It is important to distinguish the symptoms of const! j)ation from those 
of the conditions which may give rise to it. There is no doubt that anxiety 
neuroses and hypochondriasis, epilepsy, asthma, nephritis, diabetes, painful 
pelvic disorders and many other diseases may be greatly aggravated by 
constipation. Apart from these conditions, headache, fatigue, anorexia and 
pigmentation of the sldn may result directly from intestinal intoxication 
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and, with the exception of pigmentation, from the reflex effects of constipa- 
tion. Toxic symptoms never develop unless stasis occurs in the ceecum 
and ascending colon, in which the faeces are still soft, and then only if it is 
associated with impairment of the functional efficiency of the Uver, which 
normally destroys intestinal toxins or renders them innocuous, or of the 
kidneys, which normally excrete any toxins which have escaped the liverC 
Reflex symptoms, on the other hand, occur chiefly in dyschezia as a result 
of the pressure produced by hard faeces. The latter differ from the former 
by their almost instantaneous disappearance on defsecation. 

Faecal retention is a common cause of intestinal flatulence and colic. 
In rare cases a faecal tumour may form, generally in the pelvic colon, and 
give rise to obstruction. A faecal accumulation in the rectum may cause 
lia^morrhoids, pruritus ani, catarrhal proctitis and neuralgic pains in the 
perineum, back and down the legs. Hard faeces make defsecation painful, 
and their passage may give rise to anal ulcers. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor 
on account of constipation without having already attempted to cure himself 



Fig. 17. — Dyschezia in a girl of 17, whose bowels had not been opened for 5 weeks when 
admitted to Guy’s Hospital. (First case of constipation examined with X-rays : 
May 1907.) 

with aperients. But no accurate diagnosis can be made until it has been 
ascertained whether he is actually constipated at all. The symptoms generally 
ascribed to auto-intoxication caused by intestinal stasis are often really pro- 
duced by purgatives, which lead to the excessive production of toxins by 
hastening the half-digested contents of the small intestine into the caecum, 
where fermentation and putrefaction are consequently increased. Purga- 
tives also cause the contents of the transverse, descending and pelvic colon 
to be fluid instead of solid, so that absorption of toxins continues throughout 
the whole length of the bowel instead of in the caecum and ascending colon 
alone. In spite of his probable protests the patient is instructed to see what 
happens if no drugs are taken for three days, an effort being made to open 
the bowels each morning. In most cases he loses his abdominal pain and 
his so-called toxic symptoms. The bowels are often opened daily, in which 
case a diagnosis of hysterical pseudo-constiipation can be made — hysterical 
because the patient had suggested to himself, as a result of faulty education 
combined with the reading of pernicious advertisements, that he was con- 
stipated and required aperients to keep himself well, whereas a little psycho- 
therapy, in the form of explanation of the physiology of his bowels and the 
origin of his symptoms and persuasion to try to open his bowels each morning 
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without artificial help» results in a cure. In some cases, however, the patient 
does not succeed in opening his bowels, although he may feel more com- 
fortable than when he was taking drugs. A second abdominal and rectal 
examination should then be made. If no sign of organic disease is present 
and the rectum is found to be filled with faeces, dyschezia can be diagnosed. 
In spite of this the patient has no desire to open his bowels ; a normal 
individual would feel an urgent call to defaecation under such conditions, 
but the rectum has dilated as a result of being constantly full of faeces and 
the call to defaecation is no longer felt. 

In severe cases it is advisable to investigate the motor activity of the 
intestines with the X-rays, a barium meal being given after the patient has 
discontinued taking aperients. Ileal stasis should be diagnosed only if no 
trace of barium has reached the caecum 6 hours after the opaque meal, or 
if a considerable quantity of barium- containing chyme is still in the end of 
the ileum 6 hours after evacuation of the stomach is complete. If most of 
the barium is still in the caecum and ascending colon at the end of 24 hours, 
stasis is present, even if a little has passed to the more distal parts of the 
colon ; but a faint shadow of the caecum is often visible in normal individuals 
even 3 days after the meal. If the splenic liexiire is reached in 24 hours, 
and the greater part of the barium is in the transverse colon at the end of 
48 hours, there must be stasis in this part of the bowel. In dyschczia most 
or all of the barium has accumulated in the rectum in 24 hours (Fig. 17). 
In pelvic colon dyschezia a similar accumulation occurs in the pelvic colon, 
but the rectum remains empty. 

Treatment. — Under no circumstances should the patient fail to make an 
effort to open his bowels after breakfast, even if he feels no desire to do so, 
and a call to defecation felt at any other hour in the day should be obeyed 
at once. Sufficient time should be spent over the act of defecation, and it 
is often advisable to pay two visits to the closet at short intervals, perhaps 
before and after breakfast. In order to prevent the temptation to hurry 
over defecation, the closet should be clean, devoid of smell and properly 
warmed in winter. In dyschezia with weak abdominal muscles a footstool, 
9 inches lower than the seat, should be provided. In many cases of dyschezia 
no treatment is required beyond explaining to the patient the nature and 
cause of his condition, and persuading him to give up aperients and to make 
an effort to empty his rectum, which he must realise is quite capable of 
doing its work. By perseverance it is generally possible to re-develop the 
lost conditioned reflex upon which normal defecation depends. 

It is most important to see that sufficient food is taken, as constipation 
is often as much due to its insufficient quantity as to its unsuitable quality. 
The diet should contain an increased proportion of vegetable foods, especially 
those which contain much cellulose and organic acids. Fresh or dried fruit 
should be taken three times a day, and green vegetables or salad should be 
eaten at lunch and dinner. Stewed prunes taken at breakfast, the number 
being regulated according to the degree of constipation, are especially valuable. 
Porridge and cream and wholemeal brown bread are also useful. Sufficient 
fluid should be drunk ; a glass of cold water taken on rising in the morning 
often helps the bowels to act after breakfast. 

The majority of cases of constipation can be cured without drugs if proper 
treatment is instituted at a sufficiently curly stage. In dyschezia purgatives 
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act only when fluid stools are produced, colic and toxic symptoms often 
resulting and a considerable quantity of fluid and nutritive material being 
wasted. In the treatment of diseases which are aggravated by co-existing 
constipation, purgatives should be regularly given. They are also useful 
for making the stools soft when straining at stool is accompanied by danger, 
as in patients with weak hearts or high blood pressure. In colonic con- 
stipation, when non-medical treatment proves insufficient, purgatives mufiit 
also be used, but an effort should be made to dispense with them at the 
earliest possible moment. The stool produced by an aperient should be 
normal in size and consistence ; the dose should be so regulated that one 
stool is passed every day and the desire to defsecate is felt immediately 
after breakfast. It should cause no pain or discomfort, and should not 
irritate the intestinal mucous membrane sufficiently to lead to the appear- 
ance of mucus in the stools. An infusion of seiuia pods in cold water is 
particularly useful, as senna acts on the colon alone, and the dose can be 
regulated from day to day by the patient ; an attempt should be made at 
intervals to reduce the number of pods by one at a time, until Anally none 
may be required. 

In constipation caused by a greedy bowel the bulk of the fseoes must be 
increased by the administration of liquid paraffin or of an uuirritating vege- 
table mucilage, such as isogel or coreine, which pass through the intestines 
without undergoing decomposition or absorption. These preparations are 
valuable when the faeces are hard and dry ; they are therefore useful in 
other varieties of constipation besides that due to a greedy colon, as faeces 
always become hard and dry as a result of their abnormal retention in the 
bowel. In dysohezia the soft stools which result from their use are expelled 
with less difficulty than ordinary faeces. From 60 minima to 1 fluid ounce of 
paraffin or double the dose of a plain 50 per cent, paraffin emulsion should 
be taken immediately after one, two or three meals every day. Sixty grains 
of isogel or coreine, which absorbs water to form a bulky gelatinous mass 
which becomes intimately mixed with the faeces, is taken with one or more 
meals in addition to or as a substitute for paraffin. 

The majority of cases of moderately severe constipation are more or less 
cumulative, excess of faeces being always present in the large intestines. It 
is therefore necessary that the colon should be completely evacuated before 
other methods of treatment are adopted. This can best be done by washing 
the colon out with a pint and a half or two pints of warm water run into it 
from a douche-can or funnel at low pressure through a soft catheter inserted 
just beyond the anal canal. The regular use of enemata, Plombieres douches 
and of continuous intestinal lavage with many pints of fluid are very harmful 
both from a physical and psychological point of view. 

It is essential in treating dyschezia to keep the rectum and pelvic colon 
empty, so that they may in time regain their normal tone and contractile 
power. This can be accomplished by the use of a 1-ounce enema consisting 
of equal parts of glycerin and water every morning, if a prolonged attempt 
to defsecate naturally has proved unsuccessful The strength of the enemata 
should be gradually reduced by replacing a drachm of the glycerin by water 
every other day until only water is used. As a ride the normal defaacatiou 
reflex and with it the tone and contractile power of the rectum slowly return. 

When dyschezia is due to inability of the pelvic colon to empty its contents 
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into the rectum, six ounces of paraffin should be injected on going to bed and 
i;etained during the night ; the bowels are then generally opened without 
difficulty in the morning. If, however, they fail to act, a plain water enema 
should be given. 

When the sphincter ani is in a condition of spasm as a result of inflamed 
haemorrhoids or an anal ulcer, or when the anal canal is congenitally too 
narrow or a stricture has followed an operation for haemorrhoids, complete 
relief can be obtained by dilating the passage by means of diathermy applied 
locally through a conical electrode. 

Regular exercise in the open air is a valuable means of preventing con- 
stipation, especially in individuals who follow a sedentary occupation. When 
any of the voluntary muscles of defaecation are weak, considerable benefit 
can be gained by the performance of remedial exercises every morning and 
evening. Special attention should be devoted to the levator ani muscles, 
especially in women in whom the pelvic floor has been injured during par- 
turition, and in cases in which there is any tendency to prolapse on straining 
at stool (see p. 750). Stasis in the proximal part of the colon may be benefited 
by massage applied directly to the affected part. Its efficacy is ’greatly 
increased if the first treatment is given during an X-ray examination, as 
the masseur can then see the exact position of the colon and can find what 
manipulations have most effect upon it. 


DIARRHOEA 

Definition.- -Diarrhoea is a condition in which unformed stools are passed. 
Defaecation generally occurs several times in the day, but mere frequen(*y 
of defaecation is not diarrhoea, for this may even be associated with constipa- 
tion. The bulk of faeces excreted in 24 hours is generally excessive, but this 
again may occur without diarrhoea, as excessive faeces are occasionally formed 
when the passage through the alimentary canal is not abnormally rapid. 
The one essential factor in diarrhoea is the abnormally rapid passage of the 
food residue through the alimentary canal. 

Etiology. — 1. Excessive Stimulation op Motor Activity. — The 
most common cause of diarrhoea is the presence in the food of excess of the 
mechanical and chemical stimulants of intestinal activity. Thus over- 
indulgence in green vegetables, salads and especially unripe fruit is a 
familiar cause. Chemical irritants may also be swallowed in decomposing 
food, as in some cases of fish and meat poisoning, but food may also cause 
diarrhoea by giving rise to a bacterial infection of the intestine. Diarrhoea 
very frequently results from the habit of taking aperients, either in excess of 
what is required for the correction of chronic constipation, or even when the 
bowels left to themselves would act <juite normally. Thus many of the 
symptoms often ascribed to constipation are really due to the diarrhoea 
caused by purgatives, as it results in the absorption of excess of poisons from 
the too fluid fieces. 

Chronic diarrhoea is a common sequel of the acute diarrhoea following 
infection with a pathogenic organism which gains access to the intestines 
in contaminated rood or water, and it may follow acute general infections 
such as influenza. In both cases the subsequent diarrhoea may be gastrogen- 
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ona {vide infra) and associated with achlorhydria resulting from gastritis 
caused hy the infection, and not the direct result of bowel infection. In some 
cases the infection is derived from a septic focus m the mouth, nose or pharynx, 
and in rare cases recurrent subacute appendicitis is the source of a chronic 
infection of the colon. Some infective bacteria, such as those of the parenteric 
group, act chiefly on carbohydrates and may lead to excessive fermentation. 
Others, such as streptococci and various anaerobes, act on proteins and lead 
to putrefactive diarrhoea. Severe intestinal carbohydrate dyspepsia (p. 644) 
may give rise to chronic diarrhoea or alternating constipation and diarrhoea, 
and deficient digestion of proteins, resulting from either gastric or pancreatic 
insufficiency^ may lead to a non-infective putrefactive diarrhoea. Deficient 
digestion of fat and deficient absorption of fatty acids and soaps give rise 
to fatty or soap diarrhoea respectively {vide, p, 626). 

Diarrhoea is often gastric in origin. This gastrogenous diarrhcea may 
occur when the gastric juice is deficient or absent. An abnormal number of 
organisms reaches the intestines in these circumstances, as the partial pro- 
tection afforded by the bactericidal action of the hydrochloric acid in the 
stomach is lost. As in addition to the digestion of meat in the stomach the 
connective tissue of meat and the cellulose of vegetables are normally softened 
by the hydrochloric acid of the gastric juice, undigested lumps of meat and 
fragments of vegetable leave the stomach and pass through the small intestine 
to the colon, where they are liable to undergo bacterial decomposition. The 
irritation of the mucous membrane of the intestines by the insufficiently 
divided fragments of food and by the products of bacterial decomposition 
leads to diarrhoea, which may become aggravated by secondary enteritis or 
entero-colitis if the irritation is sufficiently intense or prolonged. Similar 
gastrogenous diarrhoea may occur after the performance of a gastro- 
jejunostomy or partial gastrectomy, the food leaving the stomach with such 
rapidity that the intestines are overwhelmed with undigested and irritating 
food. 

Lastly, chemical stimulants to intestinal activity may be produced in the 
body and excreted into the colon ; this is the cause of diarrhoea in ursemia, 
hyperthyroidism and septicaemia. 

2. Over-excitability op the Neuro-muscular Mechanism which 
CONTROLS THE INTESTINAL MOVEMENTS. — (a) Post'frandial diarrhcea . — 
Under normal conditions the entry of food into the empty stomach gives 
rise to a gastro-colic reflex, which is the chief stimulus to the movements 
of the colon. In most individuals this is followed by defaecation only after 
breakfast, as the pelvic colon is then full, and the sudden passage of faeces 
from it into the rectum gives rise to the call to defaecation. Sometimes the 
gastro-colic reflex is abnormally active. This may manifest itself after 
breakfast ; a formed stool is passed first, but in the course of the next half- 
hour or hour one or more loose stools are passed in addition. In severer 
cases the bowels are also opened after dinner and less frequently after lunch, 
the stools again being often soft or fluid. 

(b) Nervous diari^oea. — It is not uncommon for a fright to result in the 
immediate passage of a semi-fluid stool. In some patients, who are often 
not otherwise neurotic, attacks of diarrhoea occur whenever they are in any 
place where it would be awkward for them to relieve themselves. When 
this has once happened, it is likely to recur under similar circumstances. 
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Urg^Iy owing io fear that it will do so. Post-prandial and nervous diarrhcea 
often associated together, a patient suffering from the former being 
particularly likely to feel an urgent desire to defaecate if he is at a dinner* 
par^ or in a railway carriage without a lavatory. 

Diarrhcea, whatever its cause may be, tends to bo worse after meals, 
especially breakfast, and it is occasionally also influenced by nervousness ; 
it IS important, therefore, to exclude some other primary cause before diagnos- 
ing a case as one of pure post-prandial or pure nervous diarrhoea. 

(c) IrritMe bowel . — When the mucous membrane of any part of the 
intestines is inflamed or ulcerated, mechanical and chemical stimulants are 
likely to produce an excessive reflex response, so that the diarrhoea which is 
probably already present is aggravated. Apart from this many people, 
who have lived in the tropics and have suffered there from dysentery or from 
diarrhoea duo to some less defined cause, continue to be liable to diarrhoea 
for many years after their return to a temperate climate. 

3. Organic Intestinal Disease.— (a) Enteritis , — The profuse, watery 
diarrhoea of acute food poisoning and acute infections such as abdominal 
influenza and septicaemia is a result of acute enteritis, which is generally 
accompanied by acute gastritis, especially if vomiting is present, but the colon 
is often spared. The irritating products of the excessive bacterial activity 
resulting from the stasis in organic obstruction of the small intestine give 
rise to enteritis ; consequently diarrhoea and not constipation is almost 
always present in chronic small intestine obstruction. In all these conditions 
the chyme from the stomach passes so rapidly through the small intestine 
that they arc quite fluid and very bulky when they reach the caecum ; they 
consequently act as an enema and are almost immediately evacuated, even 
if the colon remains qidte healthy. 

(6) Colihs . — ^Diarrhcea is a constant symptom of acute inflammation of 
the colon, except in the rare cases in which it is confined to the proximal 
part. Thus it is always present in ulcerative colitis and bacillary dysentery, 
in which the disease begins and remains longest in the pelvic coloji and 
rectum, but it may be absent in mild cases of amoebic dysentery in which 
the caecum alone is involved. Diarrhoea may occur in carcinoma of the colon, 
especially the distal part, before the lumen has been narrowed suffiKuently 
io lead to faecal retention. The diarrhoea in tliese conditions is duo to irrita- 


tion of the bowel by the products of bacterial decomposition of the albu- 
minous exudate of the diseased parts, and in colitis also to doiiciont absorption 
of fluid by the inflamed mucous membrane. 

Symptoms^ — The chief and sometimes the only symptom of diarrhoea is 
the abnormally frequent passage of abnormal stools. In small intestine 
diarrhoea discomfort and colicky pain are often felt round the umbilicus. In 
severe cases of diarrhoea, whatever its origin, discomfort or even pain is felt 
over the whole of tJve lower part of the abdomen for a short time before the 
bowels are opened. It may be followed by a sensation of soreness, but the 
abdomen is neither tender nor rigid, and warm applications generally relieve 
it. Occasionally severe colic occurs, which may be temporarily relieved 
each time the bowels are opened or flatus is passed. The passage of a large 
and watery stool is often followed by a feeling of exhaustion and faintness, 
which may be accompanied by sweating and coldness of the extremities and 
occasionally even by syncope. 
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III severe chsos of acute diarrhoea and in persistent cases of chronic 
diarrheoa the nutrition suffers and the patient loses weight ; sometimes an 
extreme degree of emaciation results. When the diarrhoea is associated with 
abnormal bacterial activity in the intestines, especially if this is of the putre- 
factive type, symptoms of intestinal toxaemia, may develop. 

Diagnosis. — When a patient complains of diarrhoea, it is first necessary 
to ascertain whether the passage of faeces through the intestines is really taking 
place with abnormal rapidity. Many peojple think that frequent defapeatiou, 
particularly if the stools are in part fluid, is sufficient evidence that diarrhoea 
is present, whereas this is by no means necessarily the case. The stools of 
every patient supposed to be suffering from diarrhoea should be examined ; 
if they are of a uniform semi-solid or fluid consistence, true diarrhena is 
probably present, whereas numerous stools, if they are small and solid, and 
fluid stools containing small solid fragments suggest a diagnosis of pseudo- 
diarrhoea. In a doubtful case, 2 or 3 charcoal lozenges should be given with 
some food immediately after the bowels have been opened in the morning ; 
each stool is now examined and the time which elapses before black faeces 
are passed is noted. If charcoal is seen in the stools within 12 hours, true 
diarrhoea is present ; if in less than 4 hours, the small intestine must be in- 
volved as well as the colon. If no charcoal appears within 48 hours, constipa- 
tion and not diarrhoea is present. A series of X-ray examinations after a 
barium meal affords a more accurate method of determining the rate of 
passage through the alimentary canal, and it has the advantage of showing 
in what part of the bowel the rate is excessive. In small intestine diarrhoea 
the head of the opaque meal may reach the cajcum within an hour or two ; 
when the colon alone is involved, it arrives after the usual interval of 3 or 
4 hours. 

The most common cause of pseudo-diarrhoea is dyschezia ; although 
the rectum is never properly emptied, the patient feels a constant desire to 
open his bowels, and as a result of his efforts a very small quantity of hard 
fsBces may be passed. The constant presence of tieoes m the rectum calls 
forth the secretion of clear mucus. In slight cases there may be nothing 
more than a thin layer of mucus over the hard lumps of faeces ; in severer 
cases a larger quantity of fluid mucus, which is often stained brown, is passed 
either alone or with hard particles of faeces. In all such cases the distjovery 
of solid fa 3 ces in the rectum immediately after the bowels have been opened 
should remove any further doubt as to the diagnosis. A growth of the 
rectum or pelvic colon, and less frequently a growth in other parts of the 
colon, though rarely on the proximal side of the splenic flexure, may lead to 
pseudo-diarrhoea, faeces being retained above the growth, whilst the serous 
and often blood-stained exudation from its surface, mixed with mucus 
produced by the irritant action of the exudation on the mucous membrane 
below it, are passed at more or less frequent intervals, so that the patient 
regards himself as suffering from diarrhoea. The character of the stools 
should at once make it obvious that endoscopic and radiological examinations 
are required, even if nothing abnormal is felt on abdominal or rectal 
examination. 

When it is known that genume diarrhoea is present, it is next necessary 
to determine whether it is due to a functional or an organic cause. The 
history is often a great help. Post-prandial or nervous diarrhoea of Jong 
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duration is generally gastrogenous. An acute onset suggests that the cause 
is some toxic or infective agent, whereas a more gradual onset of chronic 
diarrhoea in a middle-aged individual, who has hitherto been regular or con- 
stipated, suggests the possibility of a growth. A careful abdominal and 
rectal examination should be made in every case ; the former may reveal 
the presence of a tumour or an abnormally dilated or contracted condition 
of the colon ; by means of the latter the existence of ulcerative colitis may 
sometimes be recognised, as well as the presence of a growth in the rectum 
or pelvic colon. In doubtful cases an endoscopic examination should also 
be m uif* before deciding that the diarrhoea is functional in origin, as the 
mucous membrane of the accessible part of the colon is almost always in- 
volved when diarrhoea is due to some form of colitis. 

The examination of the stools is of the greatest importance, as it gives 
valuable indications for treatment as well as helping in diagnosis. In small 
intestine diarrhoea the stools are watery, whereas in colonic diarrhoea they 
are unformed but not fluid. The presence of mucus indicates active inflamma- 
tion, and blood with or without pus simple or malignant ulceration. Thus 
the watery diarrhoea caused by enteritis can be distinguished from that 
caused by excessive irritability or irritation of the small intestine by the 
presence of flakes of mucus floating in the fluid fasces. In acute enteritis 
the mucus is often blood-stained and microscopical examination shows the 
presence of red corpuscles, degenerated epithelial cells and pus cells ; as 
the inflammation subsides the mucus becomes cell-free and finally disappears. 
Similarly the unformed, but not watery faeces of an irritable or irritated 
colon can be distinguished from the faeces of colitis by the presence of mucus, 
pus and blood in the latter. 

The presence of excess of starch, meat fibres or fat indicates a small 
intestine diarrhoea. Excess of undigested starch is found on microscopical 
examination in fermentative diarrhoea, and of striated muscle fibres in 
putrefactive diarrhoea. The fteces are often frothy and have an acid smell 
and reaction when fermentation is excessive ; they arc alkaline and have a 
putrefactive odour when excessive putrefaction is present. 

The stools passed when fat is insufficiently digested or absorbed are easily 
recognised by their pale colour and increased bulk. If the excess is in the 
form of neutral fat, the stools are oily (fatty diarrhcea), and pancreatic in- 
sufficiency can be diagnosed ; striated meat fibres arc also likely to be 
present. This condition is, however, rare in the absence of jaundice caused 
by obstruction of the common bile duct. More frequently most of the fat 
is present as fatty acid and soaps (soap diarrhoea), showing that pancreatic 
digestion is normal, but that absorption is deficient. This may result from 
absence of bile salts in obstructive jaundice, from the functional disorder of 
the small intestines which is the cause of cwliac disease in children, and sprue 
and non-tropical sprue in adults. Soap diarrhoea is also caused by obstruc- 
tion of the lacteals by tuberculous, simple inflammatory or secondary malig- 
nant disease of the mesenteric glands. In the case of the latter the stools 
becomes perfectly normal on a fat-free diet, the digestion of meat and 
vegetable food being unaffected. In soap diarrhoea almost all the calcium 
in the food combines with fatty acid to form calcium soap in these conditions ; 
the blood calcium is consequently diminished, and tetany may result. In 
children growth is greatly impaired, and deformities result from the softness 
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of the long bones. The inability of the intestines to absorb fat may be 
associated with deficient absorption of sugar, iron (causing microcytic 
anesmia), hasmopoietin (causing pernicious anasmia), neuropoietin (causing 
subacute cornbined degeneration of the cord), and vitamins A, B, D, E and K* 

A bacteriological examination should always be made in the hope that 
the nature of any infection which is present may be discovered. 

Prognosis. — If thorough treatment is instituted from the onset, the 
prognosis of diarrhoea is good, unless it is due to some serious organic disease. 
If, however, it is neglected, strict treatment must be continued for a pro- 
longed period in order to be successful. This is particularly the case when 
the diarrhoea is infective in origin. 

The tendency to post-prandial and nervous diarrlnna often remains 
throughout life, though considerable improvement and even a cure can 
result from treatment. Unlike other forms of diarrhoea, they rarely affect 
the general health, and are chiefly troublesome on account of the incon- 
venience they cause. 

Treatment. — Acute diarrhwa . — The patient should bc^ kept warm and 
at rest in bed until the attack has completely subsided. If it is due to food 
poisoning and he is seen within 12 hours of the onset, he should be given from 
J to I ounce of castor oil to clear the irritant material out of the small as well 
as the large intestine, unless the diarrhoea is so severe that it appears probable 
that this has already occurred. No food should be given for 24 hours or 
even longer in severe cases, but the patient may drink as much water as he 
likes. Sweetened arrowroot made with water should then be given, but 
nothing else until the diarrhoea has ceased. Milk, junket, bread and butter, 
and milk puddings are next allowed, after which a gradual return should be 
made to an ordinary diet, the speed with which this is done depending on 
the severity of the case. The only drugs which are of real use in acute 
diarrhoea are kaolin and opium and its alkaloids. A tablespoonful of kaolin 
should be given three times a day. If the diarrhoea shows no signs of abating 
after 24 hours, codeine should be given, the dose being regulated according 
to the severity of the diarrhoea and the general condition of the patient, 
but sufficient must be given to stop the diarrhoea in 48 hours. If the diarrhoea 
is accompanied by vomiting, a test-meal should be given about a month 
later, even in the absence of all symptoms, as the accompanying acute gastritis 
may have led to achlorhydria, which is likely to give rise to chronic diarrhoea 
or other trouble later unless the underlying chronic gastritis is overcome. 

Chronic diarrhoea . — In all cases of chronic diarrhaja recovery occurs most 
rapidly if the patient remains in bed during the first few days of treatment. 
In many instances the diarrhoea, which may have been present for months, 
disappears in a few days, and the patient may even become constipated. 
Unless, however, other treatment is instituted, the diarrhoea is very likely to 
return as soon as he gets up again. As the improvement which results 
from staying in bed is due in part to the rest and in part to warmth, it is 
important for the patient to avoid over-exertion and to keep his abdomen 
warm by means of a woollen binder for a considerable period after the 
symptoms have disappeared. Exposure to cold should be avoided as much 
as possible, and if the patient feels chilled at any time he should have a hot 
bath and go to bed at once ; by these means he is likely to prevent a recurrence. 
Patients who have recently suffered from chronic diarrhoea should never go 
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to the tropics, and they should even avoid visiting the southern parts of 
Europe, as a slight intestinal attack from bad food is likely to have much 
more serious results with them than- in an individual who has not before 
suffered from any intestinal disorder. 

The successful treatment of chronic diarrhoea depends upon the recogni- 
tion of its cauwse. The treatment of diarrhoea which is secondary to organic 
disease of the intestines, such as colitis and cancer, is considered elsewhere. 

1. Excessive Stimulation op the Intestinal Movemenis. — Whatever 
the actual cause of the diarrhoea, it is important to avoid anything which 
could produce mechanical irritation of the colon. The food should be 
thoroughly chewed, and anything, such as new bread, cheese and tough 
meat, which is dithcult to break up coinplei.ely, should not be eaten. The 
patient must avoid all raw vegetables in salads and pickles, and cooked 
green vegetables are allowed only as purees. The pips and skins of fruit, 
whether raw, cooked or in jam, and currants, raisins and lemon peel in 
puddings and cakes must be avoided. 

For the treatment of fermenfMive diarrhcea^ vide Intestinal Carbohydrate 
Dyspepsia (p. 645). A lacto- vegetarian diet is most suitable for putrefactive 
diarrh ^ ; no meat should be allowed until the diarrhoea has ceased for 
4 weeks, and high game and over-ripe cheese should be permanently avoided. 

Fatty and soap diarrhesa stops at once on a fat-free diet, In- severe 
cases, in which obstruction of the lacteals is present, it may be necessary 
for the patient to continue with this diet for the rest of his life. 

, Gastrogenous diarrhoea rapidly improves on the diet already described as 
suitable for putrefactive diarrhoea, but a relapse is certain to follow a return 
to an ordinary diet unless the achlorhydric gastritis is properly treated 
{vide p. 586), When the diarrhoea is infective iii origin, a teaspoonful of a 
fresh liquid culture of B, acidophilus should be given fasting each morning, 

2. Nervous and Post-prandul Diarrhcea. — Nervous diarrhoea is often 
completely uninfluenced by diet, but drugs, which diminish the activity of 
the gastro-colic reflex either peripherally or centrally, are yotj effective. A 
mixture containing 5 grains of potassium bromide and 5 niimms of tincture 
of belladonna taken immediately before meals is all that is required in mild 
cases ; in severer cases a small dose of codeine should be added. The exact 
doge of each drug must be varied to suit each patient, as different individuals 
react very differently to these drugs, especially to belladomia. When the 
diarrhoea has been completely controlled, the quantity of each drug should 
be gradually reduced ; then the doses before lunch and dinner, and finally 
that before breakfast, can be discontinued. In some cases it is advisable 
to allow the patient to have a pill containing belladonna and codeine always 
with him, so that he can take one before going to a dinner-party or on any 
other occasion when he fears that he will have diarrhoea. He soon learns 
to tnist so thoroughly in his pill that it probably acts more by suggestion 
than in any other way, and the dose can accordingly be progressively reduced 
until it is infinitesimal. 

As in many cases of diarrhoea due to other causes the bowels act most 
frequently after meals, the treatment just described is often of use in con- 
junction with that required for the primary condition. 

Arthur F. Hurst. 
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EPIDEMIC DIABRH(E^ IN CHILDREN 

Synonyms. — Summer Diarrhoea ; Infective or Infectious Diarrhoea ; 
Acute Gastro-Intestinal Infection ; Acute Ileo-CoUtis ; Cholera Infantum. 

The form of diarrhoea here spoken of used to be one of the chief scourges 
of infant life, but is certainly much less common now than formerly. It 
prevails epidemically in institutions, although sporadic cases may be met 
with at any time, and in hot seasons may become widespread, especially 
in large towns. It chiefly affects children below the age of 5, but is most 
fatal in the first year. Boys arc more susceptible than girls. 

Etiology. — It is generally agreed that the disease is caused by infection 
with micro-organisms ; })ut in spite of much research the bacteriology is by 
no means clear. It would appear that all cases are not due to the same 
organisms, and various members of the coli-typboid-dysentery group have 
been blamed at difterent times. Recently particular attention has been 
paid to the Sonne strain of dysentery bacillus. 

Next in importance as an setiological factor must be put the influence 
of unhygienic surroundings, such as dirt, overcrowding, a contaminated milk 
supply, and want of cleanliness in feeding utensils. The infection is probably 
often conveyed by dust, and flies may act as carriers. 

Any digestive derangement in the child may predispose to infection, 
and bottle-fed infants are specially liable. The disease appears to be to 
some degree contagious, and if introduced into a ward is apt to spread to 
unaffected infants. The influence of age and sex have already been referred to. 

Pathology. — The changes found after death may be surprisingly slight, 
considering the severity of the disease, and vary materially in different cases 
and epidemics. As a rule the mucous membrane of the stomach and in- 
testines is in a condition of “ mucous catarrh.” There may also be areas of 
congestion, with here and there small petechial heemorrhagea. The lymphoid 
tissue of the alimentary canal is often swollen, and in severe and protracted 
cases the solitary follicles in the colon and lower ileum may exhibit superficial 
ulceration. 

Other organs, such as the liver and kidneys, show fatty or parenchymatous 
degeneration, whilst the lungs are often congested and oedematoua, with, in 
protracted cases, patches of broncho-pneumonia in the lower lobes. 

Symptoms. — The clinical picture is often very complicated, and if it is 
to be understood it is essential to realise that the disease is a general infec- 
tion and not merely a disorder of the alimentary canal. The supervention 
of dehydration, acidosis or nephritis, with their own clinical manifestations, 
tend still further to perplex the observer and make it impossible for him 
to decide to what extent the symptoms are due to the primary infection 
or to these secondary developments. 

The disease may start insidiously, with a gradually increasing diarrhoea ; 
or the onset may be abrupt, with a rapid rise of temperature and early pro- 
stration. The diarrhena is not necessarily a pronounced feature, and the worst 
cases are often those with fewest stools. The character of the motions varies ; 
but in the early stage they are usually ^een, slimy and ill-digested, becoming 
dark and watery later. In the choleraic cases they are of the profose rice- 
water ” type. When the colon is affected, visible mucus and blood may be 
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passed with much straining. The discharges are usually attended by colicky 
pain and the passage of flatus. Vomiting is generally present at the onset, 
but varies greatly in amount. The temperature is always elevated at some 
period of the disease, but the height, duration and course of the pyrexia are 
very inconstant. Hyperpyrexia may supervene towards the close in fatal 
cases. Prostration and circulatory failure are early features, and are shown 
by depression of the fontanelle, pallor, pinched features, an inelastic skin 
due to dehydration and coldness of the extremities. Where “ intoxication ” 
is a factor, consciousness becomes impaired, and the infant passes into a 
state of stupor, with intervals of restlessness, which may result in complete 
coma, sometimes terminating in convulsions. If acidosis is present, the 
respiration may show the characters of “ air-hunger.” 

The urine is scanty, highly acid and contains a little albumin and a 
few hyaline casts. Acetone bodies may be present. 

Course. — The course of the disease varies greatly. In the severest 
cases, especially those of the choleraic type, death may ensue within a few 
hours of the first onset of symptoms. In the milder forms the acute symptoms 
last for 2 or 3 days, and then gradually the prostration passes off and the 
stools assume a normal character. Only too often, however, the improve- 
ment is but partial, and the child lapses into a marasmic condition, with 
continued looseness of the bowels, from which recovery may only take place 
gradually. In all cases relapses, brought on either by re-infection, by 
meteorological conditions, or by injudicious feeding, are extremely common 
and apt to prove fatal. 

In children above the age of 2 the disease usually assumes a milder form 
— prostration is not so severe and the range of temperature lower. Vomiting, 
also, is a less prominent symptom than in infants. Complete recovery is 
more frequent, and relapses and the continuance of the disease in a chronic 
form are rare. 

In the special type of the disease commonly spoken of as “ cholera in- 
fantum ” the invasion is always abrupt, with a rise of temperature, followed 
by profuse vomiting and purging. Death usually ensues in a few hours, 
and is commonly attended by hyperpyrexia. 

Diagnosis. — The diagnosis has to be made from simple non-infective 
diarrhoea, and for the increasingly common forms of diarrhoea secondary 
to respiratory tract and middle-ear infections. At first the differentiation 
may be impossible, but continued high temperature, early prostration and 
failure of rapid improvement on stopping food point to an infective origin. 
Careful physical examination will exclude secondary types. Epidemic 
prevalence is in favour of the primary variety. The nervous symptoms 
may simulate those of meningitis, but in case] of doubt a llumbar puncture 
will determine the diagnosis. Very acute cases in which the colon is much 
involved, may resemble intussusception, but in the latter the onset is more 
dramatically sudden, the vomiting, collapse and passage of blood greater, 
and fever less, whilst in epidemic diarrhoea abdomiral rigidity and tumour 
are absent. 

Prognosis, — It is impossible to give any estimate of the fatality of 
diarrhoea, as it depends greatly on the type of the disease, and on the age, 
general condition and surroundings of the child, besides varying greatly in 
different epidemics* The younger the infant, and the poorer its general 
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nutrition, the worse is the outlook. The existence of rickets also greatly 
ag^avates the danger. The frequency of the stools is of less importance in 
estimating the chance of recovery in any given case than the amount of 
prostration and the degree of inelasticity in the skin. Cases with prolonged 
high temperature and those of the choleraic type usually do badly. Persist- 
ence of vomiting also is a bad sign. / 

Treatment. — Unfortunately there is no specific treatment, and the 
principles to be aimed at are : (1) to stop the infection ; (2) to eliminate and 
neutralise toxins ; (3) to combat collapse ; (4) to arrest the vomiting and 
purging. 

1. In attempting to stop further infection, general hygienic measures 
are of great importance. Whenever it is possible, the child should be 
removed from a town, and isolated in a large, airy and well-ventilated room. 
Napkins should be removed and disinfected as soon as they are soiled, and 
the greatest cleanliness should be observed in regard to the feeding utensils 
and the nurse’s hands. The collection of these cases in institutions should 
be avoided as far as possible. 

If the case comes under observation early, an initial purge of castor oil 
or, if there is much vomiting, of calomel should be given to clear away 
decomposed matter from the b^owel. MUk, which is the vehicle of infection, 
should at once be stopped, and for the first day or two the diet should be 
limited to half-strength normal saline, barley-water, weak tea, rice-water, 
5 per cent, glucose, or weak broths, all of which may be given freely. 

2. In order to favour the elimination of toxins, the action of the skin 
and kidneys should be promoted as much as possible. To this end, if the 
skin is very inelastic, tepid packs are useful, and these may be continued, 
if necessary, for several hours on end. If the urine is scanty, fluids should 
be given freely. 

In the early stages of the disease no attempt should be made to arrest 
the diarrhoea entirely, as the retention of poisons would then be favoured. 
In addition to the initial purge, irrigation of the colon is a valuable aid in 
removing toxic material. Normal saline administered at a temperature of 
100'* F. through a rectal tube or large-sized red rubW catheter is the best 
solution to employ. 

3. Collapse has to be obviated by saline infusion and the use of stimulants. 
Four ounces of normal saline may be injected under the skin of the flank 
every 6 hours, or saline and dextrose may be given intraperitoneally or into 
a vein. A continuous drip of normal saline is often life-saving. 

Of stimulants, one of the best is alcohol. Ten to 15 drops of brandy 
may be given in a little water every 3 or 4 hours, or oftener ; it should not 
be added to the feeds. Camphor is useful, and nikethamide (coramine) and 
adrenaline are also of value. If the collapse is extreme, recourse may be 
had to the mustard bath. 

4. The arrest of the vomiting and especially of the diarrhoea is really a 
secondary object of treatment. For the vomiting, lavage of the stomach 
with normal saline is the best treatment, particularly in the early stages, 
and a poultice may be applied to the epigastrium. Drugs are of little help, 
but small repeated doses of calomel (e.^. ^ grain every hour for six doses) 
are sometimes useful. Chlorbutol in 1 -grain doses may also be used 
cautiously. 
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As bus already been pointed out, uo active steps should be taken to 
arrest the diarrhoea at the onset. If it continues, however, and seems to 
be contributing to the exhaustion, one may try to reduce the frequency of the 
stools. In the early stages, small repeated doses of castor oil are useful for 
this purpose, and later, when the tongue is clean, bismuth, chalk, catechu 
and other astringents, as in the case of simple diarrhoea, may be used. A 
powder composed of 5 grains of bismuth carbonate, with ^th gjuin each 
of Dover’s powder and calomel, is also a frequent prescription at this stage. 
Opium should not, however, be given at the outset, and it is best withheld 
so long as prostration is marked and the temperature high. When pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 minim for every year of the child’s age. It is specially indicated when 
the motions are frequent and attended by colic and tenesmus. In cases 
of the choleraic type, with much vomiting and profuse purging, morphine 
may be given hypodermically with great advantage. The dose for a child 
of 1 year is g\yth grain, with which grain of atropine may be combined. 

This may be repeated in an hour if the symptoms have not abated. 

‘‘ Intestinal antiseptics ” are of little help, and may easily be injurious. 
The best are salicylate of bismuth, salol and resorcinol. If the stools are very 
watery, nitrate of silver is the most powerful astringent. 

After the acuter symptoms have passed off one must return very gradually 
to ordinary diet. Milk should be given at first malted or fully peptonised 
and freely diluted with lime water, or condensed or low fat dried milk, or one 
of the patent foods may be used in place of it. A feed may be given every 
4 hours, and water between if the child is thirsty. Any return of the vomiting 
or diarrhoea must be the signal for again giving up milk in any form. During 
convalescence change of air and mild iron tonics arc of service in restoring the 
child to complete health. Relapses, which are frequent, must be guarded 
against with the greatest care. 

RoBEKT IlOTCUlSON. 

A LAM MoNClUEli’F. 


H1J.L DlARRlllEA 

Definition. -A peculiar form of gastro intestinal derangement occurring 
in Europeans living at high altit udes in India, Ceylon and elsewhere during 
the hot season, characterised by dyspeptic symptoms, abdominal flatulence 
and the passage of pale-coloured or white, frothy, fluid stools early in the 
morning. 

AEtioIogy. — The condition occurs in the Himalayan hill stations of 
India during the rainy season, and the highlands of Ceylon, Europe and South 
America, at elevations of 6CX)0 feet or over. Europeans of both sexes and all 
ages are liable, and in sonic years the condition ha>s affected a large portion 
of the hill population, as in the Simla epidemic of 1880. The cause has been 
variously attributed to tlie mica content of the drinking water, to its bacterial 
coutauiination, with resulting infection of the bowel, as well as to a physio- 
logical breakdown of the gastro-intestine under conditions of low barometric 
pressure and high humidity : the latter view is possibly correct. 

Pathology. — Little is known cither of the ^nical pathology or morbid 
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anatomy of tho disease, the nature of which will remain obscure until it has 
been investigated along biochemical lines, such as has recently been done 
in sprue. 

Symptoms. — The symptoms are flatulence and abdominal distension 
associated with morning diarrhcea. Def location is urgent and generally first 
occurs about 5 a.m. ; subsequently the bowels may be opened four or five 
times before noon, after which the patient is comfortable. The stools are 
copious, fluid, palc-colourod or white, frothy, and generally not objectionable 
in odour. Often the condition is transient, but if it persists considerable 
loss of weight may ensue. The stools are said to contain an excess of fatty 
acids, soaps, undigested food remnants and yeasts, while stercobilin as such 
is either decreased or absent. These findings are similar to those encountered 
in tropical sprue, and in view of the marked abdominal distension, intestinal 
flatulence and gaseous nature of the stools, it would appear that, as in 
tropical sprue, the intestinal breakdown is characterised by defective absorp- 
i/ion of certain food elements — especially fat and glucose. 

Prognosis. — This is generally quite good ; the only danger is that the 
condition may develop into sprue, and Eogers states that 20 per cent, of his 
Calcutta cases commenced with hill diarrhoea. 

Treatment. — Until more is known regarding the biochemical nature of the 
gastro-intestinal breakdown, treatment must remain empirical. An initial 
dose of oleum ricini (min. 240) and tinct. opii. (min. 15), rest, warm clothing 
and milk diet are generally advised, but probably a high protein, low fat, 
low carbohydrate diet, such as sprulac, would prove more valuable. Dilute 
hydrochloric acid in 60 minim dowses after food may be tried, and pepsin has 
also been advocated. Crombie used to give 60 minims of liq. hydrarg. 
perchlor. 15 minutes after food. Hhoiild these measures not suffice the 
pfitient must return to the plains. 

G. Carmichael Low. 

N. Haattlton Fairlev. 


CfELTAC DISEASE 

Synonyms. -This disease was first described l)y Gee in 1888 under the 
title of The. Ccnliae Alfeetion.” Cheadle redescribed it in 1903 as “ Acdiolia,” 
and Derter in 1908 as “ Intestinal Infantilism.” It is sometimes spoken of 
in America as “ Chronic Intestinal TiidigevStion,” but in this country the term 
“ Cceliac Dise<asc ” is now generally applied to it. 

Definition. — A wasting disease of childhood characterised by the passage 
of large, pale, offensive stools which contain an excess of split fat, and leading 
to emaciation and arrest of growth ; various complications due to avitaminosis 
may be superadded. 

iCtiology. — The cause is unknown. There is no hereditary element ; 
girls are more susceptible than boys, and no social class is exempt. The 
disease appears to be rarer in the Latin countries than in the Anglo-Saxon 
and Scandinavian. 

Pathology. — There is no characteristic morbid anatomy, the post-mortem 
changes being attributable to inanition or to iutercurreut disease from 
secondary infection. The bones tend to show changes similar to those of 
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As has already been i^oiuted out, uo active steps should be taken to 
Jtrrest the diarrhoea at the onset. If it continues, however, and seems to 
be contributing to the exhaustion, one may try to reduce the frequency of the 
Stools. In the early stages, small repeated doses of castor oil are useful for 
this purpose, and later, when the tongue is clean, bismuth, chalk, catechu 
and other astringents, as in the case of simple diarrhoea, may be used. A 
powder composed of 5 grains of bismuth carbonate, with ^th grain each 
of Dover’s powder and calomel, is also a frequent prescription at this stage. 
Opium should not, however, be given at the outset, and it is best withheld 
so long as prostration is marked and the temperature high. When pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 minim for every year of the child’s age. It is specially indicated when 
the motions are frequent and attended by colic and tenesmus. In cases 
of the choleraic type, with much vomiting and profuse purging, morphine) 
may be given hypodermically with great advantage. The dose for a child 
of 1 year is ^’j^th grain, with which grain of atropine may be combined. 
This may be repeated in an hour if the symptoms have not abated. 

Intestinal antiseptics ” are of little help, and may easily be injurious. 
The best are salicylate of bismuth, salol and resorcinol. If the stools are very 
watery, nitrate of silver is the most powerful astringent. 

After the acuter symptoms have passed off one must return very gradually 
to ordinary diet. Milk should be given at first malted or fully peptonised 
and freely diluted with lime water, or condensed or low fat dried milk, or one 
of the patent foods may be used in place of it. A feed may be given every 
4 hours, and water between if the child is thirsty. Any return of the vomiting 
or diarrhoea must be the signal for again giving up milk in any form. During 
convalescence change of air and milu iron tonics are of service in restoring the 
child to complete health. Kelapscs, which are frequent, must be guarded 
against with the greatest care. 

lioBKKT Hutchison. 

Alan MoNCKiHii’F. 


HILL DIARKHlEA 

Definition. — A peculiar form of gastro-intostinal derangement occurring 
in Europeans living at high altitudes in India, Ceylon and elsewhere during 
the hot Mason, characterised by dyspeptic symptoms, abdominal flatulence 
and the passage of pale-coloured or white, frothy, fluid stools early in the 
morning. 

^Etiology.— The condition occurs in the Himalayan hill stations of 
India during the rainy season, and the highlands of Ceylon, Europe and South 
America, at elevations of 6000 feet or over. Europeans of both sexes and all 
ages are liable, and in some years the condition has affected a large portion 
of the hill population, as in the Simla epidemic of 1680. The cause has been 
variously attributed to the mica content of the driukiiig water, to its bacterial 
contamination, with resulting infection of the bowel, as well as to a physio- 
logical breakdown of the gastro-intestine under conditions of low barometric 
pressure and high humidity : the latter view is possibly correct. 

Pathology.— Little is known either of the clinical pathology or morbid 
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anatomj of th« disease, the nature of which will remain obscure until it has 
been investigated along biochemical lines, such as has recently been done 
in sprue. 

Symptoms. — The symptoms are flatulence and abdominal distenf^ion 
associate with morning diarrhoea. Defaecation is urgent and ^nerally first 
occurs about 6 a.m. ; subsequently the bowels may be opened four or five 
times before noon, after which the patient is comfortable. The stools are 
copious, fluid, palc-coloured or white, frothy, and generally not objectionable 
in odour. Often the condition is transient, but if it persists considerable 
loss of weight may ensue. The stools are said to contain an excess of fatty 
acids, soaps, undigested food remnants and yeasts, while stercobilin as such 
is either decreased or absent. These findings are similar to those encountered 
in tropical sprue, and in view of the marked abdominal distension, intestinal 
flatulence and gaseous nature of the stools, it would appear that, as in 
tropical sprue, the intestinal breakdown is characterised by defective absorp- 
tion of certain food elements — especially fat and glucose. 

Prognosis. — This is generally quite good ; the only danger is that the 
condition may develop into sprue, and Rogers states that 20 per cent, of his 
Calcutta cases commenced with hill diarrhoea. 

Treatment. — Until more is known regarding the biochemical nature of the 
gastro-intestinal breakdown, treatment must remain empirical. An initial 
dose of oleum ricini (min. 2i0) and tinct. opii. (min. 15), rest, warm clothing 
and milk diet are generally advised, but probably a high protein, low fat, 
low carbohydrate diet, such as sprulac, would prove more valuable. Dilute 
hydrochloric acid in 60 minim doses after food may be tried, and pepsin has 
also been advocated. Crombie used to give GO minims of liq. fydrarg. 
perchlor. 15 minutes after food. Should these measures not suffice the 
patient must return to the plains. 

G, Carmichael Low. 

N. Hamilton Fairley. 


CrELTAC DISEASE 

Synonyms. — This disease was first described by Gee in 1888 under the 
title of “ The Coeliac Affection.” Cheadle redescribed it in 1903 as “ Acholia,” 
and Herter in 1908 as ‘‘ Intestinal Infantilism.” It is sometimes spoken of 
in America as Chronic Intestinal Indigestion,” but in this country the term 
“ Coeliac Disease ” is now generally applied to it. 

Definition.- ~A wasting disease of childhood characterised by the passage 
of large, pale, offensive stools which contain an excess of split fat, and leading 
to emiiciation and arrest of growth ; various complications due to avitaminosis 
may be superadded. 

AEtiology. — The cause is unknown. There is no hereditary element ; 
girls are more susceptible than boys, and no social class is exempt. The 
disease appears to be rarer in the Latin countries than in the Anglo-Saxon 
and Scandinavian. 

Pathology. — There is no characteristic morbid anatomy, the post-mortem 
changes being attributable to inanition or to iutercurrent disease from 
secondary infection. The bones tend to show changes similar to those of 
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rickets and the blood chemistry is also similar. The essential pathogeny 
otthe disease appears to be a failure in fat and carbohydrate absorption of 
obscure causation. The ordinary changes of enteritis are not found. 

Symptoms. — The disease begins insidiously between the ninth month and 
the end of the second year. The child loses appetite, fails to thrive, and has 
slight diarrhoea. Soon the characteristic stools appear. They are large, but 
not necessarily frequent, pale, extremely offensive and sometimes frothy and 
fermenting. On chemical examination they contain from 40 to 60 per cent, 
of split fat instead of the normal 25 per cent., but the amount of unsplit fat 
present is not altered. Meanwhile the emaciation progresses, the face being 
least affected by it and the buttocks most. The abdomen, by contrast, is 
prominent, doughy and distended. Along with these physical signs there 
IS a change in mentality. The child is often remarkably precocious, but is 
irritable, hysterical and difficult,” especially during the exacerbations. 
There is frequently a profound anorexia, and muscular weakness may be 
extreme. 

Complications. — Various deficiency symptoms are apt to appear as the 
result of avitaminosis induced either by impaired fat absorption or by the 
character of the diet which treatment demands. Rickets may show itself 
either early, or, after the age of 7, in the “ late ” form, with genu valgum 
as its main sign. Symptoms such as oedema and absence of reflexes may 
suggest beriberi and have been attributed to deficiency of vitamin B. Scurvy 
is not uncommon, and attacks of tetany may occur in association with a low 
blood calcium. 

Diagnosis. — At the outset the disease may be impossible to recognise, 
but when the characteristic stools appear diagnosis is easy. Arrest of growth 
is of great diagnostic value. The distended abdomen may suggest tuber- 
culosis, especially if distended, atonic bowel with fluid fseces mimics the 
signs of ascites. Coeliac disease presents many points of resemblance to 
sprue, but the latter is rare in childhood, and in coeliac disease the blood 
shows a secondary anaemia and not the megalocytic type characteristic of 
sprue. 

Course and Prognosis. — The disease runs a prolonged course with many 
ups and downs and is peculiarly prone to relapse. It may last into adult 
life (cases of “ non-tropical sprue ” may be examples of unrecovered coeliac 
disease) but usually tends to recovery before puberty. The mortality may be 
put down at about 10 per cent., and death, when it occurs, is usually due to 
intercurrent disease. During the active phases of the disease growth is 
arrested, and even after recovery the patient may be permanently stunted 
(intestinal infantilism). 

Treatment. — Apart from general hygienic measures treatment is essen- 
tially dietetic. A diet high in protein, low in fat, and with no carbohydrate 
(at the outset at least) is the ideal to aim at. It may consist at first of a dried 
“ protein ” milk with the addition of underdone scraped meat, white of egg, 
broth, jeUies, etc. Later, small quantities of fat in the form of bacon and 
butter are added with carbohydrate mainly in dextrinised form (Mellin's 
Food, ^ape-nuts, rusks, crisp toast, etc.). Over-ripe bananas often have a 
beneficial effect. Care must be taken to supply the necessary vitamins in 
order to ward off complications. Vitamins A and D may be given as radi- 
ostoleum ; £, as yeast extract ; C, as ascorbic acid, 25 mgm. daily. A small 
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dose of castor oil should be administered when abdominal distension is 
troublesome ; otherwise there is no indication for drugs. 

Robert Hutchison. 

Alan Moncbieff. 

IDIOPATHIC STEATORRHOEA 

Synonyms. — Adult Coeliac Disease ; Non-tropical Sprue ; Gee-Herter 
Disease ; Herter-Heubiier Disease ; Gee-Thaysen Disease. 

Definition. — This is the adult form of coeliac disease (see above). With 
certain very rare exceptions it arises in childhood, though some cases remain 
unrecognised until adolescence or adult life is reached. The main features 
are : Fatty stools, with or without diarrhoea, and sometimes with dilatation 
of the colon ; tetany ; osteomalacia ; anssmia of various types ; skin lesions ; 
and frequently infantilism. 

/Etiology. — This is unknown. Patients affected have not lived abroad, 
and the disease cannot be classed with sprue, though resembling it in many 
respects. The affection is neither familial nor congenital. It is slightly 
more common in females than in males. The disease has been described in 
the Scandinavian countries, Germany, Switzerland, France, Great Britain 
and America. 

Pathology. — The underlying disturbance is interference with the total 
function of the small intestine, and this may be referred to as chronic jejuno- 
ileal insufficiency. Attempts to demonstrate an anatomical lesion have 
failed even with the microscope. The symptoms develop in spite of an 
adequate diet, and the patient starves in the midst of plenty. Deficient 
absorption of various components of the diet explains many of the signs and 
symptoms. The fat, although split, cannot be digested and produces steator- 
rhoea. On a low fat diet, the percentage of total fat in the stools forms on 
the average more than 25 per cent, of the total weight of the dried fseces ; 
on a normal diet this figure reaches 40 to 60 per cent. The fats are mainly 
split fats, the figure for neutral fat not exceeding 3 per cent. 

Sometimes there is carbohydrate dyspepsia, with production of gas 
which distends the bowel. This arises from the bacterial hydrolysis of starch 
following the failure of amylolytic digestion by succus entericua. Sugar is 
poorly absorbed, and the blood sugar curve after glucose is much flatter 
than normal. Similarly, proteins are ill absorbed and the blood urea is 
often below normal. Poor absorption of salts is seen in the low figure for 
serum calcium, usually 8 mg. per 100 c.c., and the low or normal plasma 
phosphorus. The height of the plasma phosphatase coincides approximately 
with the degree of active change in the bones. Calcium balance estimations 
reveal high figures for fsBcal output, and very low figures for urinary output. 

Defective absorption of iron is followed by hypochromic anaemia ; and 
megalocytic anaemia may appear, presumably because of failure to utilise 
the anti-pernicious anaemia factor. Occasionally xerophthalmia and toad- 
skin appear, proclaiming vitamin-A deficiency. Sore tongue, cheilosis, 
anosmia and peUagra-like skin result from shortage of the vitamin-B com- 
plex. Osteomalacia occurs from deficiency of vitamin D. A tendency to 
sudden haemorrhages indicates vitamin-K deficiency. It is associated with 
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A prolongation of the coagulation time and a reduction in the blood pro- 
thrombin concentration. 

S3nnptoms. — The presenting symptom is either diarrhoea, pain in the 
bones with deformity, or tetany. The stools are bulky and pale, though 
not always conspicuously frequent. The wasting and distended abdomen 
so constantly found in children with coeliac disease is not a noticeable feature, 
even though severe diarrhoea be present. The skin shows a dirty putty- 
coloured pallor, and the hair is fine, mud »<Joloured and liable to turn grey 
at an early age. In 50 per cent, of cases a skin eruption is present on the 
limbs, and to a lesser extent on the trunk. The lesions are moist red abraded 
areas with scaly brown pigmented borders, resembling pellagra. In 60 per 
cent, of cases the fingers are clubbed. By means of the slit-lamp small flaky 
opacities are to be seen in the various layers of the lens. They never progress 
sufficiently to interfere with vision. 

All cases show some degree of skeletal deformity, including genu valgum, 
bending and bowing of the bones, distortion of the pelvis, beading of the 
ribs and spontaneous fracture. In 60 per cent, of cases there is dwarfism, 
but this is not necessarily associated with mental or sexual infantilism. 
The male genitalia are poorly developed, and the voice high pitched. In 
women the onset of menstruation is delayed. The disease is usually accom- 
panied by sterility, but should pregnancy occur there is often an acute 
exacerbation of symptoms. Pelvic deformity may interfere with the normal 
course of labour. Tetany occurs in almost all cases. Seventy per cent, of 
])atients describe recurrent attacks of tinglings in the fingers and hands, 
followed by carpo-pedal spasms. These interfere with writing, piano-playing, 
and even with walking. In 30 per cent, of patients tetany is latent only, 
its presence being detected on eliciting the Trousseau or the Chvostek signs. 

The blood picture is either normal or shows (i) hypochromic aneemia, 
(ii) hyperchromio megalocytic anaemia, or (iii) erythroblastic anaemia. This 
polymorphic character of the blood changes is frequently found when anaemia 
is associated with gastro-intestinal lesions. Achlorhydria is uncommon, 
occurring in less than 20 per cent, of all cases and in only one-third of those 
with hyperchromic megalocytic anaemia. This anaemia is therefore not 
Addisonian pernicious ana3mia, a fact confirmed by the observation that it 
yields to treatment by vitamin-B concentrates. Heemorrhagic phenomena 
are rare, even in cases treated for a long time by means of a low-fat diet. 
They include haematemesis, melaena, epistaxis, menorrhagia, htematuria, 
hsemarthroses, subcutaneous hmmatomata and intractable bleeding from 
wounds. Scurvy is very rarely seen. 

In long-standing cases opaque enema examination shows dilatation of 
the colon, and sometimes this assumes the proportions of raogacolon. In 
all cases radiographs of the skeleton reveal osteoporosis, and if the epiphyses 
have not united the translucent cup-like metaphyses of rickets are present. 
Many cases show fine transverse lines of increased density of bone immedi- 
ately to the diaphyseal side of the metaphyses of the long bones. Distortion 
of the limbs, spine and pelvis are common. 

ZHagnosis. — A denial of residence in a country where sprue is endemic 
is enough to rule out that disease. Chronic jejuno-ileal insufficiency has been 
pbserv^ in gastro-jejuno-colic fistula. Here the history of previous gastro- 
enterostomy simplifies the diagnosis. Rarely the syndrome of steatorrhosa, 
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tetany and megalocytic anaemia is produced by diseases which cause obstruc- 
tion of the lacteals. These include tuberculosis, lymphogranuloma aud 
lymphosarcoma affecting the mesenteric lymph nodes, 

Prognosis. — The results of treatment are disappointing in the adolescent 
and adult oases compared to what is seen in children. Some respond satis- 
factorily and remain well under treatment. In the majority all that is 
accomplished is the alleviation of one or more symptoms and the temporary 
onset of the downward progress. It is none the less gratifying to see the 
^cat improvement in the anaemia of many of the cases, and the recovery 
from the pain and disability of osteomalacia in others. Often there is a great 
change for the better in the mental outlook of the dwarfed, crippled, anaemic 
patient as he is gradually relieved of his disabilities. Unfortunately one 
group of symptoms and signs may clear up completely, and yet the patient 
may die in inanition. Thus extensive, moist, red excoriated skin lesions may 
heal under treatment with marmite, yet relapses of diarrhoea and tetany 
may result in the death of the patient, the skin remaining normal. 

Treatment. — This presents great difficulties. While nothing can be 
done to remedy the primary defect much care can be given to mitigate as 
far as possible its consequences. The steatorrhoea must be controlled by a 
low-fat diet. No patient with this disease can be given the amount of fat 
found in the average diet without risking the occurrence of diarrhoea. The 
diet should be high in calcium content. The best way to secure a low-fat 
high-calcium intake is to use skimmed milk and preparations of calcium 
caseinate, such as casec or laitproto. The items of such a diet include meat, 
chicken, bread, a scraping of butter, oatmeal, potato, rice, tea, sugar, skimmed 
milk, cheese, jam, cabbage, apple, banana and tomato. These items can be 
arranged as follows : carbohydrate 325 gm., protein 90 gm., fat 30 gm. and 
calcium 2 gm. Sometimes gas formation from carbohydrate fermentation 
is a prominent symptom, and then the intake of starch should be strictly 
controlled, and the administration of diastase may be useful. 

When tetany occurs, calcium lactate should be given fasting in doses of 
5 gm. three times a day. In emergency 20 c.o. of a 5 per cent, solution of 
calcium chloride or gluconate may be injected into a vein, and if administered 
very slowly no ill effects are produced. Vitamin U should be given in every 
case in which there are clinical or radiographic signs of rickets, osteomalacia 
or osteoporosis. General ultra-violet irradiation is also of value. These 
measures may relieve bone pain, though any relapse of diarrhoea is liable to 
interfere with this good effect. Cod-liver oil, or any other form of vitamin D 
in an oily medium, is contra-indicated in view of the defective fat absorption. 
Vitamin D should be given in a solid medium— calciferol tablets two or 
more daily. 

Treatment of the anaemia must depend upon examination of the blood. 
When it is hypochromic or erythroblastic, large doses of iron should be 
prescribed until the hasmoglobin figure reaches normal. This usually occurs 
with 30 gr. of Blaud’s pill or 6 gr. of ferrous chloride three times a day. When 
hyperchromic megalocytic anaemia is i)resent, injections of an active liver 
extract should be repeated until the red cell count remains at 5 millions. 
The initial dose may be I to 4 c.c. daily, and the maintenance dose is often 
1 C.c. per week. Marmite by mouth may be used instead of liver extract, 
as much as 12 gm. daily usually being required. Whatever the form of the 
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it k esi^entiui to remember tbe iniportance of adcqilatc 3osa^. 
"For one week in each month a prophylactic doSe of vitamin K or its derivative 
should be riven by mouth. A suitable dose is 30 mg. of methyl-naphthd-^ 
quinone. If hypoprothrombinsemia has already led to haemorrhage the 
vitamin or its synthetic analogue should be administered by injection, double 
the above doses being used. 

* Orthopaedic treatment includes splinting or even osteotomy to correct 
deformities, suf'h as genu valgum. A cork sole may be necessary, and 
kyphosis may demand the use of a spinal jacket. The pelvic deformity may 
necessitate Caesarean section. 

Donaj.d Hunter. 


SPRUE 

Synonyms. — Cochin-China Diarrhoea; Psilosis ; Ceylon Sore Mouth, 
etc. 

Definition. — Sprue is a disease of unknown aetiology involving the 
j^astro-intestinal tract, characterised by defects in gastric secretion and 
inability to absorb adequately fat, glucose, calcium and sometimes vitamins 
as well. Typically there is an apyrexial, morning diarrhoea with bulky, pale, 
gaseous, fatty stools, sore tongue, megalocytic, anaemia, asthenia and wasting. 

/Btiology. — The disease is mainly confined to the tropics and sub- 
tropics, being especially common in parts of India (Bombay), China and 
Cochin-China, also in Ceylon, Java, the Federated Malay States and Porto 
Rico in the West Indies. Adult Europeans and people of mixed European 
blood living in endemic areas are prone to the disease. Except in Porto 
Rico, the native population is rarely affected. Both sexes are susceptible, but 
% rarely affects people under 20 years of age. A hot, damp climate, especi- 
ally on the seaboard, favours its development, while certain bungalows 
enjoy an unsavoury reputation iu this regard. Various theories have been 
suggested to explain its aetiology. The first infective agent was thought to 
be otrongyhides intestinaKs. Later, Ashford and others held it to be a moni- 
liasis of the digestive tract due to Monilia psilosis, but the fungoid theory 
is now being generally abandoned. Scott suggested that there was a meta- 
hplic disturbance, resulting in a decreased iomc calcium due to parathyroid 
involvement. Elders regards sprue as a primary deficiency disease due to 
tack of vitamins A and B and amino acids, while Castle and his colleagues 
attribute it to dietary deficiency, i,e. an extrinsic factor contained in meat, 
eggs and whole germ. The difficulty in accepting such a view is the epi- 
demiological fact that sprue often affects the best-fed people in the com- 
munity, and that, in places other than Porto Rico, people living on a diet 
deficient in animal protein develop tropical macrocytic aneemia. Finally, 
the conception of sprue as a primary physiological breakdown, due to 
climatic and other factors, does not explain its patchy geographical distribu- 
fSou, nor its onset many years after people have left the tropics. Deranged 
intestinal absorption is the fundamental basis of the sprue syndrome, and 
until more is known concerning the chemical factors controlling, or involved 
in, the absor|)tion of such food elements as glucose, fat and calcium, the 
problem of sprue is likely to remain unsolved. If sprue be a primary deficiency 



diseasiii the deficiency facto must be soz£ie Unknown vitamiii' , whii^ 
controls or plays some importNSat rdle in the processes involved in mtesdnal 
absorption. , , vi 

Pathology* — Morbid anatomy. — ^At autopsy the essential lesions consist, 
of an absence of fat» muscular wasting, a small heart, general atrophy ci 
the viscera consequent on malnutrition, a megaloblastic hyperplasia of the 
red mprow of variable intensity, and atrophic changes in the tongue. . 

Clinu^ pathology. — The ansemia, which is by no means invariably 
present in the early stages, is megalocytic in type, resembling that seen; 
in pernicious anfismia. The Price- Jones curve is also similar. The colour 
index is usually l-O or higher. The blood picture shows numerous megalo- 
cytes associated with anisocytosis and poikilocytosis, and in the sever^ 
cases polycbromasia, basophilic stippling and occasional normoblasts may, 
be observed ; megaloblasts are rare. Hypochlorliydria or achlorhydria is 
common, but 75 per cent, of cases respond to histamine by an increase in 
HCl secretion. Evidence is accumulating that the megalocytic anssmia has 
a gastrogenous origin due to defective production of Castle’s factor. The 
total fsBcal fat is definitely increased (30 to 70 per cent.), but splitting is 
adequate. The glucose tolerance test frequently shows a flat type of curve, ^ 
or one presenting a retarded rise due to malabsorption, while the blood 
calcium is decreased for the same reason. The blood bilirubin is rardjjr 
increased to the extent seen in pernicious ansemia. Malabsorption of fat 
accounts for the excessively fatty stool, while fermentation of glucose within 
the lumen of the bowel, consequent on defective absorption, underlies its 
acid and gaseous characteristics. The pallor of the stool is due to the trans- 
formation of steroobilin into colourless leucobilin. 

Symptoms. — The incubation period is unknown, but patients have 
occasionally developed sprue within a few months of arriving in an endemic 
area. Hill diarrhcea sometimes passes into sprue. Often the onset ^ 
insidious with (1) loss of energy, dyspepsia and flatulence ; (2) rapid loss of 
weight ; (3) sore tongue or buccal aphthas ; (4) diarrhuea or looseness of 
the bowels, especially in the early morning. It may be months before the 
bulky, pale, acid, frothy stools reveal the true nature of the malady. Apyresa 
is the rule, and frequently the temperature is subnormal. Once seen^ 
the fully developed picture of sprue makes an indelible impression. Such a 
patient is asthenic, emaciated, mentally taciturn and often severely anssmic ; 
the skin is parched, wrinkled and often pigmented over the forehead and 
malar eminences, while the nails are ridged and brittle ; the tongue, which 
is invariably clean, may be patchily inflamed, ulcerated and atrophic, while 
the thin abdominal parietes scantily protect the attenuated coils of gas^ 
distended bowel visible beneath. Physical examination also often reVeaU 
a decrease in the area of the liver dullness : this is partly attributable to 
atrophy and partly to intestinal distension. Hssmic murmurs may be heard 
over the heart, which is small, while both systolic and diastolic blood pressure 
is invariably lowered. On questioning such a patient he often com^im <i( 
sore tongue and aphthous ulcers made worse by spiced and hot foods, of 
characteristic early morning stools, and of abdominal distension and pdesthitd 
flatulence generally most marked towards evening and often related to 
carbohydrate intake. (Edema of the feet, cramps and tetany, associat^ 
with (^hvostek’s and Trousseau’s signs, may occasionally observed. 
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are often complained of, and tendon reflexes, especially the 
kfiee-jetks, may be absent. 

Complications. — Pyrexia should always arouse suspicion of some inter- 
current infection or complication, the commonest of which is a B. coU infection 
of the urinaiT tract. Often this infection is unassociated with fever, and in 
every case of sprue the urine should he examined for pus cells and cultured 
for bacteria. Unlike pernicious anaemia, subacute comoined degeneration of 
the cord is not encountered. Neuritic features are not uncommon, tetany 
with hypocalcasmia occurs in about 2 per cent, of cases, and occasionally 
pumuric skin eruptions are seen. Anal fissure and haemorrhoids may develop, 
while venous thrombosis, eczema and pneumonia are occasionally encountered. 
Ulcers in the small inte^ine have been noted in a few cases, and perforation 
of the bowel has been recorded. 

Course. — Sprue is a very chronic disease, showing spontaneous remission 
and exacerbations, with a tendency to natural cure if the patient leaves the 
tropics. The causes of death in inadequately treated cases are malnutrition, 
atuemia and intercurrent disease. 

Diagnosis. — The well-established case presents little difiiculty, but in 
the initial stages and in atypical cases considerable clinical experience may 
be required to make a diagnosis. The diiferential diagupsis includes pellagra, 
pernicious anesmia, tropical macrocytic ansemia, gastric carcinoma, gastro- 
colic fistula, tuberculous adenitis and lymph adenoma involving the 
mesenteric glands, Addison’s disease, chronic pancreatitis and carcinoma of 
the pancreas. Biochemical and radiological investigations may be essential 
for their differentiation. 

Prognosis. — This largely depends on the co-operation of the patient 
and the institution of modem treatment which has greatly increased the 
expectancy of life. In the absence of intercurrent infection, patients 
Itecover, provided they are correctly treated, and it is permissible to let them 
return to the tropics if they are tinder 55 years of age, otherwise healthy and 
have been free from symptoms on a normal diet for 6 months without treat- 
ment. 

Treatment. — The essentials of treatment are: (1) The institution of 
alimentary rest by appropriate dietary ; (2) the treatment of megalocytic 
ansemia if present ; (3) the reinforcement of demonstrable deficiencies by sucli 
means as hydrochloric acid, calcium salts, etc. Both in the primary attack and 
during relapses these asthenic, poorly nourished patients must be put to bed 
for 5 to 8 weeks under conditions that ensure mental as well as physical 
rest, while in Europe warmth and the avoidance of chill are essential. (1) 
Dietary , — Many different diets have been advocated, the best known being 
Manson’s milk treatment. The feeds were given in small quantities 2-hourly, 
commencing with 3J and increasing gradually up to 7 pints daily. Van 
den Burg advocated large quantities of pulpy fruit free from acidity, coarse 
seeds and fibres ; ripe bananas, bael fruit, papaya and strawberries are 
popular, the latter being particularly favoured in Europe. The red meat 
diet of Cantlie commenced with 2-ounce feeds of lean, minced, underdone 
steak, which were gradually increased until 1^ to 2 lb. were taken daily. 
As a result of observations on the defective absorption of fat and carbo- 
hydrate in this disease, Kairley introduced graded high protein, low fat, low 
carbohydrate diets, the ratios of the three fundamental foodstuffs being as 
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1*0 ^ ^3 : 1-3 and the energy values varying from 500 to 3000 calories. Bed 
meat is the main source of protein advocated, but more recently a defatted 
dried milk (sprulao), with sumlar food ratios has become available. A con- 
valescent hi^h protein diet with fruit and vegetables is generally permitted in 
Ae fifth or sixth week, and subsequentiy the amount of fat and carboh^ato 
is gradiudly increased. (2) Anemia . — ^The anadinia of sprue is megafocytio ^ 
in tjrpe and almost invariably responds to adequate dosage of liver e^raot ' 
per oSf provided appropriate dietetic measures are simultaneously instituted 
to control the diarrhoea. Maximal retioulocytosis occurs about the ninth day 
and the blood regenerates at a rate comparable to pernicious anssmia. For 
the first month dried extract, equivalent to 1 J lb. of fresh liver daily, should 
be given ; generally in the second month the dosage can be reduced to the 

X ivalent of 1 lb. daily, and in the third month to J lb. In chronic oases, 
ch have repeatedly rdapsed, a maintenance dose of ^ lb. Uvei daily may 
be advisable for 3 to 6 months after the blood has been restored to normal* 
Very rarely are refractory cases encountered in which retioulocytosis is 
Bubmaximal and blood regeneration inadequate. Here oral treatment can 
be reinforced by parenteral liver injections, hepastab (4 c.o. daily), penuemon 
forte (4 c.c. daily), campolon (6 c.c. daily), for a period of 2 to 3 weeks. 
In such cases intercurrent infection should be sought for. Unfortunately 
marmite, even in a dosage of 240 grains daily, is not a satisfactory sub^ 
stitute for liver, since diarrheea may be increased and the reticulocyte 
response is generally submaximal and associated with little or no improve- 
ment in the anaemia ; exceptionally cases respond dramatically with maximal 
retioulocytosis and rapid blood regeneration. Blood transfusion is rarely 
necessary nowadays, its only indication being to tide a dangerously anaemic 
patient temporarily over the latent interval before a response to liver extract 
IB obtainable. The anaemia in sprue is generally orthochromic or hyper- 
chromic, but in those rare cases where hypochromia is present, or in which ^ 
there is an undue lag in the production of haemoglobin following liver extract 
therapy, intercurrent infection or intestinal ulceration should be suspected. 
Full doses of iron should, of course, be prescribed. (3) Treatment of Demon* 
strable Deficiencies . — ^Where acid secretion is defective, acid, hydrochlor. dil. 
in doses of 60 minims in diluted orange juice should be administered thrice 
daily after food. Tetany, with hypocalcasmia, calls for the administration 
of calcium lactate (grains 30 thrice daily) ; even more important is a diet 
low in fat, since calcium cannot be satisfactorily absorbed when there ii 
an excess of fat in the stools. Vitamin D in the form of calciferol or ultra- 
violet radiation may also be prescribed as an accessory measure, but is rarely 
necessary. 

B. coU infections of the urinary tract respond satisfactorily to sulphona* 
mide therapy. Proseptasine, in a dosage of 1-0 g. (2 tablets) every eight hours 
from 7 to 10 days, is well tolerated and gener«^y eradicate the infection. 

Once the sprue patient has regained his health he should continue with a 
well-balanced diet adequate in vitamins and protein, avoiding alcohol, rich, 
spiced and sugary foods and condiments. Aperients should be taken with 
caution, and care exercised to avoid chill and respiratory mfection. Sprue 
relapses may recur after many intervening years of perfect health. 

G. Garhiohajbl Low. 

N. Hamilton Fairley. 
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MUCO-MEMBRANOUS COLIC 

Definition. — In nervous individuals constipation is sometimes associated 
with the constant or intermittent passage of membranes of coagulated mucus 
and with attacks of pain, the condition being known as muco-membranous 
colic. This name is preferable to muco-membranous colitis, as no true 
inflammation of the colon is present. 

.etiology. — Muco-membranous colic was formerly a common condition 
in women of the educated classes, and was occasionally also observed in men. 
For no obvious reason its incidence has greatly diminished since 1914, and 
well-marked cases are now rarely seen. 

Pathology. — ^Two predisposing factors are invariably present — con- 
stipation and an abnormally irritable nervous system. Ketention of fssces 
in an individual with an abnormally irritable nervous system may result in 
reflex over-activity of the motor and secretory fibres of the colon, leading 
respectively to painful spasm and to excessive secretion of mucus. The 
former may occur alone ; the resulting spasm of the colon is analogous to pure 
spasmodic asthma, and, in contrast with muco-membranous colic, it is still 
comparatively common (p. 617). If the mucus is retained sufiiciently long, 
coagulation takes place and a membrane forms. This is analogous with the 
formation of Curschmann’s spirals in asthma. The mucus contains no pus 
cells or red corpuscles and the sigmoidoscope reveals a perfectly normal 
mucous membrane. Some catarrh may be present if the condition has been 
injudiciously treated with irritating purgatives or injections. In rare cases of 
allergic origin large numbers of eosinophil cells, sometimes with red blood 
corpuscles, are present in the mucus. 

Symptoms. — In some cases the patient constantly suffers from abdominal 
discomfort and passes membranes. In others definite attacks, which are 
often emotional in origin, occur at intervals of weeks or months ; the pain 
may be confined to the attacks, or there may be abdominal discomfort in 
the intervals. It is, however, not uncommon for the presence of membranes 
in the stools to be the only symptom. 

The pain is situated most frequently in the left flank and iliac fossa and 
just above the pubes ; at the same time the descending and iliac colon are 
often tender and can be felt as a contracted cord, in which scybala can some- 
times be distinguished. Less frequently there is pain and tenderness in the 
csBcum and ascending colon, which are felt to be more firmly contracted than 
usual ; the condition may then closely simulate appendicitis, but no relief 
follows appendicectomy. The passage of faeces and membranes or of the 
latter alone, whether spontaneously or as the result of treatment, generally 
gives temporary relief. 

The constipation present in the intervals becomes much more severe 
during an attack. The stools consist of hard, small scybala, which 
may occasionally be moulded into thin or flat pieces as a result of anal 
spasm. 

The mucus is passed as very thin membranous shreds, which may form 
long tubular casts of the colon, which are sometimes rolled into a ball. The 
mucus may be transparent like ordinary mucus or opaque like fibrin and grey- 
white, but it is often stained by faeces and rarely by blood. The membranes 
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may be passed alone or with scybala. They , are sometimes mistaken for 
shreds of mucous membrane and for tape-worms. 

Various symptoms resulting from the associated neurasthenia or anxiety 
neurosis are generally present, and the patient always tends to become 
depressed and hypochondriacal. 

Intestinal Sand . — The passage of intestinal sand is generally associated*' 
with muco-membranous colic. Small quantities of sand, which would other- 
wise escape detection, can often be discovered by running water on the 
faeces until the greater part is washed away. True intestinal sand must be 
distinguished from the sand formed of wood-cells, which is sometimes passed 
by individuals who have eaten a large quantity of pears or bananas. It is 
composed of pale yellow or reddish-brown granules, irregular in shape and 
never crystalline. Their most characteristic constituents are the insoluble 
calcium soaps of palmitic and stearic acids ; an approximately equal quantity 
of calcium phosphate is also present. 

Prognosis. — Muco-membranous colic is a very chronic condition. If 
treatment is begun at an early stage recovery generally follows, but when 
it has been present for many years the pasage of membranes is likely to 
persist even if the accompanying symptoms disappear as a result of treatment. 

Treatment. — A patient suffering from muco-membranous colic should 
be treated with the object of removing the two underlying factors — the 
abnormal condition of the nervous system and the constipation. The former 
calls for simple psychotherapy. The patient should be discouraged from 
making minute investigations of his stools ; she should be told to be satisfied 
if she feels better without looking to see how much mucus is passed. She may 
feel perfectly well in spite of the presence of mucus ; but she will often remain 
BO o^y as long as she is unaware that she is passing it. 

The constipation requires treatment by diet, massage, drugs and enemata. 
The best results are generally obtained with a generous mixed diet con- 
taining a plentiful supply of those articles which have already been described 
as useful in uncomplicated constipation on account of their chemically 
stimulating properties, but excluding raw vegetables in salads and pickles, 
fibrous vegetables such as celery, and the skins and pips of fruit. Mustard, 
pepper and spices of all kinds should be prohibited. Smoking should be 
restricted, and in severe cases should be entirely prohibited. 

At the commencement of treatment any accumulation of faeces in the colon 
must be removed. This can best be done by an enema of 6 fluid ounces of 
paraffin given in the evening and retained during the night. Once the colon 
is empty, the reaccumulation of faeces can often be prevented by the adminis- 
tration of liquid paraffin and isogel or coreine in order to soften the stools. 
If this does not result in the passage of a satisfactory stool each day, the 
further treatment depends upon whether the stasis is in the proximal part 
of the colon, in which case a mild aperient, such as infusion of senna pods, is 
required, or in the pelvic colon, when treatment by paraffin enemata without 
aperients is indicated. 

As in the case of uncomplicated colon spasm, belladonna is the most 
useful drug for combating the pain ; small doses of bromide may also be 
given to diminish the irritable condition of the nervous system. 

Local treatment of the mucous membrane of the colon by Plombieres 
douches should be used only in the exceptional cases in which other treatment 
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has fidled to give relief. As the patients are always self-centred, it is of 
the utmost importance to avoid encouraging them to concentrate upon their 
bowels and their excreta by irrigating the colon unless this is absolutely 
necessary. Intestinal lavage can be given at home ; but it is generally more 
effective at one of the spas, such as Harrogate, Llandrindod Wells, Bath or 
Buxton, at which there are special facilities for carrying it out with the 
natural waters. Normal saline solution should be used if the treatment is 
given at home, and injections of soap and water, antiseptics and astringents 
should be avoided, as they tend to aggravate the condition by irritating the 
mucous membrane. 


INTESTINAL CARBOHYDRATE DYSPEPSIA 

Definition. — Intestinal carbohydrate dyspepsia is a condition in which 
discomfort results from the presence of excess of gas in the colon owing 
to the fermentation of carbohydrates which have escaped digestion in the 
small intestines. 

Pathology.— Under normal conditions starch is digested by the ptyalin 
of the saliva and the amylopsin of the pancreatic juice. The ptyalin is 
the less important, as it is rapidly destroyed by the first trace of free hydro- 
chloric acid with which it comes into contact in the stomach. It was formerly 
believed that the starch in vegetable food could be digested only when the 
cellulose had been broken up by cooking, or, if eaten raw, after it had been 
dissolved by the action of a hypothetical cellulose-splitting ferment in the 
small intestine or of bacteria in the colon. It is now known that the cellulose 
walls of vegetable cells are not broken by cooking, a cellulose-splitting ferment 
does not exist in the human alimentary tract, and bacteria do not normally 
take any part in the digestion of carbohydrates, which is almost confined 
to the upper part of the small intestine. Ferments penetrate the unbroken 
walls of vegetable cells and digest the starch within them, the sugars pro- 
duced passing out into the surrounding media, from which, owing to the 
absence of bacteria, they are absorbed without undergoing fermentation. 

Normally starch is completely digested in the upper part of the small 
intestines so that very little reaches the terminal ileum and none reaches the 
caecum. When the rate of passage through the small intestines is excessive, 
there is time for free starch and starch in cells with broken walls to be 
digested, but the starch in intact cells reaches the terminal ileum and caecum un- 
altered. Here the amylopsin penetrates the cells, and the sugars pass into the 
surrounding media, where they are attacked by bacteria, which are present 
in very large numbers, and undergo fermentation before there is time for 
much absorption to take place. The symptoms of intestinal carbohydrate 
dyspepsia are caused by the carbon dioxide and acetic and butj^io acids 
produced by this fermentation. 

In most cases of intestinal carbohydrate dyspepsia there is a history of 
food-poisoning or of some intestinal infection which has caused enteritis. 
The latter may still be present, but more commonly it has given place to 
a functional irritability of the small intestine, which results in excessive 
motor activity. 



INTESTINAL CARBOHYBRATE DYSPEPSIA 6i6 

S]rm{itom$.--The chief symptom of intestizial carbohydrate dyspepsia 
is a widespread feeling of discomfort and fullness in the lower part of 
abdomen, caused by distension of the colon with carbon dioxide, Duiibg 
the day gas often oolleots in the splenic flexure, which is the highest point 
in the colon : the discomfort produced in this way may be mistaken by the 
patient for gastric flatulence, and aerophagy often resets from his attempt 
to relieve himself by belching. Dunng the night the gas passes to the 
rectum, which is then as high as any other part of the colon ; consequently 
the greater part is passed during the night and on waking in the morning. 
The discomfort is generally increased by meals as a result of exaggeration 
of the gastro-colic reflex. It is often greatest during the night, and is a 
very common cause of insomnia, which can be cured at once by a suitoble 
diet. The excess of gas produces borborygmi, the noise of which may itself 
be enough to keep a patient awake. The irritation of the bowel caused by 
the gas and organic acids may cause spasm ; the patient then complains 
of acute pain. Excessive quantities of odourless flatus are passed, and 
some relief is always felt after its escape. 

The abnormally rapid passage of the chyme through the small intestine 
can be demonstrated with the X-rays, even when the irritation of the colon 
is insufficient to cause any diarrhoea, and the X-rays show no change in the 
normal rate of passage through the colon. In severe cases attacks of nuld 
diarrhoea are common, much gas being always passed with the stools, which 
are acid and have an unpleasant sour, but not putrefactive, odour when 
they are liquid. The diarrhoeio stools always contain an obvious excess of 
undigested vegetable matter, and bubbles of gas may continue to form as 
a result of fermentation of the undigested starch they contain. 

A fresh stool should be examined whilst the patient is on his usual diet. 
Microscopical examination reveals the presence of large numbers of starch 
granules, which are still within their cellulose envelopes and stain blue with 
iodine. Few or none are present in normal faeces. In contrast with the 
stools in pancreatic achylia there is no excess of fat or of striated muscle- 
fibres. The normal enterococci of the colon are present in considerable 
excess, but the number of coli is not increased and no pathogenic organisms 
are found. On giving a starch-free diet the excess of enterococci rapidly 
disappears ; it is clear, therefore, that the enterococcal excess is not the cause 
of the condition, but is the result of the excellent culture medium afforded 
by the excess of carbohydrates present in the colon. If a small quantity of 
fresh fseces is mixed with water and incubated for 24 hours, any gas given off 
being collected, the fermentation which has been taking place in the colon in 
intestinal carbohydrate dyspepsia continues in vitro, A considerable quantity 
of odourless gas is evolved and the fseces become very acid, whereas no gas is 
evolved from normal stools. If the examination of a stool is delayed for 6 
hours or more, all undigested starch may have disappeared and no further 
gas is evolved on incubation. In the much less common putrefactive 
diarrhoea, which is due to insufficient digestion of meat, a smaller quantity 
of foul gas is evolved and the faeces become strongly alkaline. 

Treatment.-— All root vegetables (potatoes, carrots, onions, beetroot, 
artichokes, parsnips), green peas and lentils, bananas, rice, tapioca sago, 
and porridge are prohibited. Bread, toast and biscuits, and puddings con* 
taining starch are allowed in small quantities, and there is no need to restrict 
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the intake of sugar. If diarrhoea is present, it is necessary to exclude all 
Vegetables and fruit, whether cooked or raw. Within a week the excess of 
enterococci disappears from the stoob, which no longer ferment on incubation. 
It may be necessary to avoid potatoes and other root vegetables for a con- 
siderable period and sometimes permanently. 

If a diastatic ferment of vegetable origin is taken with each meal, less 
restriction in diet is required, as in contrast with the amylopsin of pancreatic 
preparations it is very slowly destroyed by the gastric juice so that more 
digestion of starch can occur in the stomach. 

A tablespoonful of powdered activated charcoal may be given in a small 
quantity of water morning and evening to absorb any gas which is still 
produced, but this should be unnecessary if a sufficiently strict diet is ordered. 
It is much better to prevent the production of gas than to provide for its 
absorption, as the condition can be permanently cured only by curing the 
irritable condition of the small intestine, which is aggravated by the mechani- 
cal irritation of undigested vegetable matter and the chemical irritation of 
the products of bacterial activity on starch. 

In severe cases, especially those associated with diarrhoea, excess of 
gas may still be passed in spite of a strict diet and the use of vegetable diastase 
and charcoal. This can generally be overcome by giving sufficient codeine 
to reduce the rapid passage through the small intestine to the normal. A 
dose of J ^ain of codeine phosphate given three times a day before meals 
with 5 minims of tincture of belladonna is generally sufficient. 

As the excess of enterococci present is a result and not the cause of the 
condition, vaccine treatment is quite useless. I have seen many patients 
rapidly cured by diet alone after having undergone many months of treatment 
by inoculation without the slightest benefit. Colonic lavage, which is almost 
as popular a treatment, is, of course, equally futile. 


ORGANIC DISEASES OF THE INTESTINES 
ENTEEITI8 
Acute Enteritis 

Acute enteritis forms part of the picture in most cases of acute food 
poisoning. Acute gastritis may be present alone when vomiting is severe ; 
more commonly gastro-enteritis occurs with diarrhoea with or without 
vomiting. The poison is generally so diluted when the colon is reached and 
its evacuation is so rapid that the colon escapes and gastro-entero-colitis is 
consequently rare. Acute enteritis may also acpompany the gastritis of 
acute infections, such as gastric influenza ; in such cases there is diarrhoea 
as well as vomiting. If the affected individual happens to be one of the 
10 per cent, of normal people with hypochlorhydria, the gastritis is likely 
to lead to achlorhydria, to which the symptoms caused by the enteritis are 
often erroneously ascribed. 
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Chronic ENTSRina 

Chronic enteritis is a common sequel of acute gastro-enteritis caused by 
food poisoning and acute infections. It may follow infestation with worms, 
especially tapeworms. It is frequently caused by indigestible food, especially 
among people who take excess of “ roughage ” in the mistaken belief that 
it is go^ for their health. The small intestines are often irritated by food 
which reaches them without undergoing the normal preparation in the 
stomach in achlorhydria and after gastro-jejunostomy and partial gastrectomy. 
Chronic enteritis is frequently caused by irritation produced by the 
habitual use of aperients, psyllium seeds and drugs such as arsenic. The loss 
of the antiseptic acid barrier of the gastric juice in achlorhydria may lead to 
infection of the small intestines by swallowed bacteria when oral and naso- 
pharyngeal sepsis is present. Lastly, the stasis which results from chronic 
small intestine obstruction leads to a great increase in bacterial activity with 
the production of chemical irritants which cause severe enteritis. This 
explains why diarrhoea is commonly present instead of constipation in chronic 
obstruction of the small intestine. 

As the chief symptom of enteritis is diarrhoea, the diagnosis and treat- 
ment of which are considered on pp. 625, 627, it is unnecessary to give a 
separate description here. 


REGIONAL ILEITIS 

Synonym. — Crohn’s Disease. 

Etiology. — Regional ileitis is by no means rare. It occurs between the 
ages of 4 and 40 and is most common in young adults. Males are more often 
affected than females. 

Morbid Anatomy. — The terminal part of the ileum is generally first 
involved. The disease may spread into the ca3cum, and any part of the 
small intestine and colon may be attacked. The mucous membrane is 
inflamed and eventually ulcerates, and all the coats of the affected segment 
become thick, cedematous and rigid. Active inflammation is followed by 
fibrosis, and the lumen of the rigid bowel becomes progressively more 
narrowed. The mesentery is thickened and the lymphatic glands are enlarged. 
Adjacent parts of the bowel adhere together and fistulse form between them 
and occasionally open on the surface of the abdomen. Microscopically 
acute, subacute and chronic inflammation are found with giant cells, so 
that the appearance closely simulates tuberculosis, with which it has generally 
been confused in the past. But tubercle bacilli are never found in the wall 
or lumen of the bowel, and animals inoculated with the tissue never develop 
tuberculosis. The condition is probably infective, but nothing is known 
as to the nature of the infection. 

Symptoms. — The symptoms are those of progressive small intestine 
obstruction. The patient complains of attacks of colicky pain of gradually 
increasing severity and frequence round the umbilicus and in the right lower 
quadrant of the abdomen, the whole of which is distended with gas. The 
attacks may be associated with watery diarrhoea and occasional vomiting, 
but constipation is often present in the intervals. The stools always 



648 DISEASES OF THE DIGESTIVE SYSTEM 

contain occult blood ; when they are loose, shreds of mucus are 
present. 

The affected segment of the ileum may form a sausage-shaped tumour, 
which can be felt in the right iliac fossa. 

Mild jfyiexia with slight polymorphonuclear leucocytosis is often present. 
After a time anorexia develops, and the patient loses weight and becomes 
anaemic. Occasionally, general symptoms such as lassitude and loss in weight 
may precede the intestinal symptoms by some months. 

An X-ray examination shoidd be made hourly from 1 to 6 hours after 
an opaque meal. In addition to the evidence of small intestine obstruc- 
tion afforded by the presence of loops of dilated bowel containing fluid and 
gas, filling defects in the terminal ileum and sometimes in the csscum may 
be seen. Most characteristic is the “ string sign — a thin, irregular linear 
shadow passing from dilated coils of ileum through the filling defect to 
the caacum. A better view of the terminal ileum is sometimes obtained 
after a barium enema, which runs through the incompetent ileo-csecal 
sphincter. 

Diagnosis. — Pain in the right lower quadrant of the abdomen associated 
with distension, local tenderness, and possibly a tumour and pyrexia should 
always raise a suspicion of regional ileitis in addition to subacute appendicitis, 
ileo-csBcal tuberculosis, carcinoma and, when fistulse are present, actinomycosis. 

Treatment. — The affected segment of bowel should be excised. Simple 
short-circuiting is generally insufficient, as the disease tends to spread in 
both directions if it is not eradicated. Short-circuiting is, however, required 
when extensive lymphatic involvement at the base of the mesentery makes 
excision impossible and as a preliminary operation when fistulse are present. 


COLITIS 

Inflammation of the colon may be general or localised to one segment. 
Thus inflammation of the cdecum (typhlitis), caecum and ascending colon, 
pelvic colon, rectum (proctitis), or pelvic colon and rectum (pelvi-rectal 
colitis) may occur alone, but except in the case of the two last, localisation is 
rarely absolute. 

Although enteritis frequently causes secondary colitis, the reverse 
is very rare, as infective and irritating material from the ileum must pass 
along the colon before it is evacuated, whereas the ileo-cascal sphincter 
prevents the spread of infection from the caecum to the ileum. 

The inflammation is generally limited to the mucous membrane and 
submucous tissue, but it occasionally involves the deeper tissues and may 
spread to the peritoneum (pericolitis). The inflammation may be catarrhal 
or ulcerative, and chronic or acute. 

The term mvjcous colitis should be abandoned, as mucus is passed in all 
forms of colitis ; moreover, most cases so diagnosed are not suffering ftom 
colitis at all, the excess of mucus being the response of the mucous membrane 
of the normal intestines to irritation by purgatives or of that of the pelvic 
colon and rectum to irritation by scybala. The term mtu)o-menibranous colitis 
should also be replaced by mnco-membranous colic, as it is a functional 
condition and not a form of colitis at all (p. 642). 



COLITIS 


649 


Acute Catarrhal Colitis 

Etiology. — Acute catarrhal colitis occurs most frequently as a result 
of food poisoning, either alone or associated with acute gastritis and enteritis. 
It may also be a symptom of specific fevers and various toxeBmias, especially 
ursemia. 

Symptoms. — The chief s 3 rmptom is diarrhoea, the stools being frequent, 
fluid and offensive; they contain mucus, sometimes traces of blood, 
but no excess of food residue unless the small intestine is simultaneously 
affected. Abdominal discomfort is present, and paroxysms of colicky pain 
are frequent. In severe cases there may be well-marked general symptoms 
with a high temperature and a rapid pulse. As a rule the condition rapidly 
improves, but it may develop into chronic colitis. 

Treatment. — The treatment is the same as that for Acute Diarrhcna 
(p. 627). 

Chronic Catarrhal Colitis 

^Etiology. — The most common cause of chronic catarrhal colitis is the 
habitual use of purgatives, which are frequently taken even in the absence 
of constipation. Infection of the bowels with pathogenic organisms, intro- 
duced in the food or water or coming from some septic focus in the mouth, 
pharynx or appendix, may cause a chronic infective, catarrhal colitis, which 
may also be the sequel of an attack of acute colitis or the colitis of some 
specific infection, such as amoebic or bacillary dysentery. 

S3rmptoms. — Diffuse discomfort and a sensation of fullness are commonly 
present in the lower part of the abdomen. Slight attacks of colic may occur, 
but in many cases there is no actual pain. The abdomen is often somewhat 
distended and tender. The discomfort is generally worse after meals and is 
relieved if the bowels are well opened. In infective cases and those following 
an attack of acute colitis, diarrhoea is generally present, mucus and occa- 
sionally traces of blood being found in the fluid stools, but there is no excess 
of food residue unless enteritis is also present. 

The presence of mucus in the stools is often regarded as sufficient evidence 
to prove that colitis is present. But it is a function of the healthy mucous 
membrane to secrete mucus to protect itself against mechanical and chemical 
irritants. Consequently the unformed, clear mucus passed with hard faeces 
in constipation, and especially in dyschezia, does not indicate that colitis 
or proctitis is present, and the same is true of the mucus passed with fluid 
stools, when irritating aperients have been taken. Only if mucus is passed 
with soft faeces when no purgative has been given can it be regarded as of any 
diagnostic importance. On the other hand, pus and red blood corpuscles 
generally indicate the presence of either ulcerative colitis or carcinoma, 
though the possibility of haemorrhoids or polypoid adenoma as the source 
of the latter must, of course, be remembered. 

Treatment. — The teeth should be put into good order and any other 
source of infection should be removed. The food must be thoroughly masti- 
oated and should be of an unirritating character. The use of purgatives should 
be avoided, though liquid paraffin or a vegetable mucilage should be given 
if hard scybala are pass^. In infective colitis a liquid culture of B, acidapkUm 
should be taken, and an autogenous vaccine occasionally proves of value if 
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definitely pathogenic organisms, which are agglutinated by the patient’s 
serum, have been isolated from the stools. Belladonna should be given before 
meals with the addition, if diarrhoea persists, of codeine. 

Ulcerative Colitis 

i£tiology. — Ulcerative colitis is a common disorder in England. Young 
adults are most frequently affected, and men and women with equal frequency. 

Pathology. — Bacillary dysentery, the “ bloody flux,” has always been 
endemic in Great Britain, and it still occurs sporadically and in small 
groups in country districts and in larger epidemics in asylums and other 
institutions. The epidemic summer diarrhoea of infants is also generally 
due to infection with a dysenteric organism. The many cases of chronic 
ulcerative colitis give a history of an acute onset with “bloody flux,” which may 
have lasted only a few days but recurred after intervals of varying length. 
In the only case in which to my knowledge the stools were examined at the 
acute onset Flexner’s bacillus was isolated. It seems likely that the majority 
of cases are primarily the result of infection with a dysentery bacillus or 
some allied parenteric organism. The condition may become chronic owing 
to secondary infection with (1) the normal B, coli or enterococcus of the 
colon, which may develop toxic properties as a result of the excess of soluble 
protein and the blood and pus in the surrounding medium ; (2) parenteric 
organisms, such as Gaertner’s or Morgan’s bacillus or B. asialicus, swallowed 
at the same time as the original B. dysenterice, or subsequently ; (3) streptococci 
from the throat as a result of an incidental attack of tonsillitis. The organism 
which caused the original infection often dies out just as it does in cases of 
chronic dysentery, which are clinically and pathologically indistinguishable 
from ulcerative colitis except for their known origin as acute bacillary 
dysentery. In 15 per cent, of my cases of ulcerative colitis and in many others 
of which I have knowledge, a dysentery bacillus was isolated from the stools, 
swabs from ulcers, or a scraping of the floor of an ulcer obtained with a sharp 
spoon. In a further 30 per cent, of my cases a parenteric organism has been 
isolated from the stools, and the patient’s blood has agglutinated it. 

Symptoms. — The onset is sometimes acute with severe diarrhoea and 
fever. More commonly it is subacute and insidious, the first symptom noticed 
being the passage of blood and mucus with or without diarrhoea. Even in 
cases which appear to begin acutely a history can often be obtained of slight 
intestinal irregularity with the occasional passage of mucus or blood for 
many months or even several years before the onset of severe symptoms. 

Diarrhoea is always present ; as many as twenty stools, most of which are 
quite small, may be passed in the day. Blood, pus and mucus are passed with 
semi-fluid faeces and also alone. In quiescent periods they may appear to be 
absent, but microscopical examination of the stools shows that this is not the 
case. Blood may be passed in large quantities by itself, but it is generally 
mixed more or less intimately with the mucus and pns. It is bright red, and 
never produces black tarry stools, such as are seen with gastric and duodenal 
ulcer. It is mostly fluid, but small clots are often present. The mucus is 
clear or opaque owing to the presence of pus ; membranes are never passed. 
In most cases small collections of pus are easily recognised with the naked eye 
in addition to that mixed with the mucus and fluid feces. 
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Abdominal discomfort is often, but not always, present. Actual pain 
is rare except immediately before defeecation, when colic may occur ; this 
disappears as soon as the bowels are opened, especially if flatus is passed. 
Tenesmus is unusual and occurs only if the anal canal is involved. The 
abdomen is sometimes slightly distended, but in many cases it is retracted. 
Tenderness is often completely absent, even in severe cases, but pressitre 
over the colon, especially in the left iliac fossa, may cause discomfort. If 
the tenderness is considerable, the inflammation has generally spread to the 
peritoneum and local peritonitis is present. A moderate degree of muscular 
rigidity is often found in severe cases, especially when there is any local 
peritonitis. 

Digital examination of the rectum is painful only when the anal canal 
is inflamed. The thickened mucous membrane and the ulcers can be felt 
with the finger when the rectum is involved. 

An examination should always be made with a long proctoscope ; in the 
rare cases in which the rectum is healthy a sigmoidoscope must be used. 
An anaesthetic is never required, and if the instrument is carefully introduced 
under visual guidance without inflation and only as far as it goes without 
difficulty, there is no danger. The mucous membrane is bright red, thick 
and sometimes granular. It bleeds very readily when touched, and small 
submucous haemorrhages are frequently seen. Its surface is covered with 
blood-stained, purulent mucus, some of which should be removed on a 
sterile swab for bacteriological and cytological examination. Superficial 
ulcers are invariably present ; but in early cases they may be so small that 
they are difficult to recognise without a magnifying eye-piece if a 
sigmoidoscope and not a proctoscope is used. Later they are large, and 
are sometimes so extensive that only small islets of mucous membrane 
are left, which may feel like small, flat polypi on rectal examination, 
the floor of the confluent ulcers being mistaken for the surface of the 
mucous membrane. The ulcers are always superficial t, ith irregular edges ; 
the thick mucous membrane may be undermined. The floor of the ulcers 
appears greyish-yellow when the blood and mucus are wiped from their surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
fever is generally present. Apart from this, the patient has generally a good 
appetite. The constant diarrhoea leads to progressive emaciation and 
weakness ; but in mild cases the patient may feel so well that he is unwilling 
to undergo treatment in bed. The loss of blood leads to secondary anaemia, 
which may be severe ; the haemoglobin is often only 50 per cent, of normal, 
and may fall to 20 per cent. In such cases oedema of the ankles and ascites 
may develop. 

Complications. — In the course of healing, strictures, which may be 
multiple and of considerable length, may develop, especially in cases of long 
standing. The symptoms do not alter with the development of the strictures, 
as the stools are so fluid that they pass without difficulty through the narrowed 
bowel. A narrowing can sometimes be recognised with the sigmoidoscope, 
but the exact degree and localisation can only be discovered with the aid 
of the X-rays. A stricture does not require surgery unless it causes stasis, 
which can be recognised with an opaque meal, but not with an enema. The 
X-rays also give some idea of the extent of colon involved, as the normal 
haustration ” produced by the constant activity of the muscularis mucosae 
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diBappears when it is paralysed by inflammation spreading from the mucous 
membrane to the submucous tissue. In the majority of early oases 
the distal half of the colon or the pelvic colon and rectum are alone 
affected. 

Healing may also be associated with the development of multiple small 
polypi. The majority of the “ polj^i ” are tags of inflamed mucous membrane, 
but true adenomatous polypi, which may later undergo malignant degenera-* 
tion, also occur. 

General peritonitis is a very rare complication, and is generally not due 
to perforation, but to direct spread of infection through the wail of the colon. 
Localised abscesses are still more unusual except in the perianal region, 
multiple fistula3-in-ano being not uncommon ; if undiscovered, they may give 
rise to recurrence after apparent recovery. 

In rare cases non-suppurative multiple arthritis develops, as it does in 
bacillary dysentery. 

In advanced cases with much anaemia and toxeemia the malnutrition and 


vitamin deficiency, which result from an unwisely restricted diet, may give 
rise to severe tropLic lesions in the skin and eyes which recover rapidly when 
an adequate diet is given. 

Diagnosis. — The association of blood in the stools with pus and mucus 
indicates the presence of ulcerative colitis or a growth of the pelvic colon 
or rectum. A growth can be excluded by rectal and abdominal palpation, 
and by the sigmoidoscope. Even if the growth is too high to be reached 
by the instrument, its presence is rendered very probable when the accessible 
part of the colon appears normal, and blood, mucus and pus are seen coming 
from the inaccessible part. 

If the patient has been in the East the possibility of amoebic dysentery 
should be considered, though the absence of such a history does not exclude 
it, as I have seen several cases in people who have never been out of England. 
The endoscopic appearance is so distinct that a definite diagnosis can be 
made from this alone. Small, round, red elevations are seen on the otherwise 
normal-looking mucous membrane, corresponding with the collection of 
broken-down material in the submucous tissue caused by the invasion of 
Entamoeba histolytica. In the centre of each elevation is a depressed yeUowish 
ulcer, where the submucous abscess has broken through the mucous membrane. 

I have seen a case of thrombocytopenic purpura with only a few cutaneous 
petechiae, in which the passage of blood in the stools had led to a diagnosis 
of ulcerative colitis, but the sigmoidoscope revealed innumerable minute 
submucous hsemorrhages without any actual inflammation. 

Prognosis. — Very acute ulcerative colitis may cause death in a few 
weeks. More commonly it becomes chronic with periodic acute exacerbations, 
and thus approximates to the ordinary form of ulcerative colitis, in which 
the onset is insidious and the course very prolonged. In private practice the 
mortality is about 10 per cent., but in hospital it is at least three times as 
great. Death is generally the result of exhaustion from prolonged diarrhoea, 
imssmia caused by constant bleeding and toxsemia. 

Relapses tend to occur with acute infections, especially tonsillitis, food 

S isoning, dietetic indiscretions, exposure to cold and damp, worry, and 
ague from mental or physical overwork. 

Treatment. — The most important factors in the successful treatment 
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of uloeiative colitis are patieaee and perseverance on the part of both doctor 
and patient. Even in early oases several weeks of strict treatment are gener^ 
ally required ; in chronic and late cases the patient may have to be in bed 
under continuous supervision for a year or more. He should be kept at rest 
in bed so long as there is any pyrexia and so long as more than two or three 
stools are passed in 24 hours. After that he may be allowed to get up for q 
warm bath and to lie on a couch during the day, if possible in the open air> 
but he must take no more exercise than is involved in walking from one room 
to another imtil recovery is complete. 

The small intestines are rarely involved in ulcerative colitis. It is, there* 
fore, quite unnecessary to make any restriction in diet beyond the avoidance 
of pips and skins of fruit and hbres of vegetables. Too limited a diet results 
not only in loss of weight and strength, but the food may contain insufficient 
iron to compensate for the loss of blood in the stools so that microcytic 
anaemia develops. The anaemia and malnutrition, and particularly any 
deficiency in vitamins, aggravate the colitis and may lead to serious cutaneous 
and ocular complications, all of which respond rapidly to a change to a more 
liberal diet. Patients with ulcerative colitis often have quite a good appetite, 
and there is no reason for limiting their allowance of meat and other foods 
containing no indigestible residue. Fruit is best given in the form of strained 
juice and purges and green vegetables as purges. 

Except in the most acute stages local treatment is often useful. The 
fluid should be run in through a soft catheter introduced only just beyond 
the anal sphincter. The quantity injected depends upon the extent of the 
disease as shown by X>ray examination. If the whole colon is involved a 
pint is needed ; when introduced slowly at a pressure not exceeding 18 inches 
of water, it reaches the caecum without difficulty and is almost as effective 
as if given through an appendicular stoma. If only the distal half is involved, 
half or three-quarters of a pint are sufficient, and the patient should remain 
in a semi-sitting position so that the fluid cannot run into the more proximal 
part of the colon. The most useful solution is tannio acid, the strength of 
which is gradually increased from half to two grains to the fluid ounce ; it 
should be retained, if possible, for half an hour. 

The most satisfactory method of giving local treatment in oases of hsemor^ 
rhagic proctitis, and of ulcerative colitis in which only the more distal parts 
of the colon are involved, is by injecting an emulsion of 5 grains of bismuth 
subgallate to the ounce of an unirritating vegetable mucilage made from 
isogel or coreine, which is neither affected by bacteria nor absorbed. The 
emulsion can generally be retained for several hours and should be given 
directly after the bowels have opened in the morning or at night. For proctitis 
4 fluid ounces are required ; when the pelvic colon is involved 6 or 8 fluid 
ounces should be injected. Some patients are able to retain 10 or 12 fluid 
ounces ; this quantity is often sufficient to spread through the whole colon, 
so that the treatment can be tried as a substitute for injections of tannio acid 
solution in all cases of ulcerative colitis. Occasionally water is absorbed and 
difficulty is experienced in evacuating the emulsion in the morning ; in such 
cases one or two fluid ounces of paraffin should be incorporated in the 
emulsion. 

When the diarrhoea is severe the patient is likely to become exhausted 
by want of sleep. A dose of codeine sufficient to keep the bowels from acting 
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more then once in the night should be given at 10 p.m. and a smaller dose 
may be given before meals and immediately before the injection of a retention 
enema. In most cases the muscular coat of the colon is extremely irritable, 
and healing is retarded by its continuous activity. Tincture of belladonna 
should therefore be given every 4 hours, the dose being gradually increased 
from 5 minims to the maximum the patient can take without getting his 
mouth uncomfortably dry. 

Pain is not a common complaint in ulcerative colitis. Colicky pains 
may, however, occur owing to distension with gas, especiaUy shortly before 
the bowels act. They can always be relieved by giving a tablespoonful of 
activated charcoal two or three times a day. 

Most patients with ulcerative colitis are more or less anaemic ; 30 grains 
of iron and ammonium citrate should be given three times a day till the 
haemoglobin is at least 80 per cent. If the haemoglobin percentage is less 
than 70, repeated small transfusions not only improve the patient’s general 
condition, but often greatly hasten the healing of the ulcers. 

The injection of polyvalent anti-dysenteric serum is occasionally followed 
by dramatic improvement, but in many cases little or no benefit follows. 
After preliminary desensitisation 20, 40, 60, 80 and 100 c.c. are injected 
intravenously on consecutive days. Alternatively 10 c.c. of serum can be 
injected intramuscularly daily for about 10 days ; good results are some- 
times obtained, though less frequently than with intravenous injections. 
The great disadvantage of treatment with serum is the possibility of danger- 
ous anaphylactic reaction, which may occur during the injection but is 
occasionally delayed several hours. Prompt treatment with solution of 
adrenaline, 1 minim of which should be injected every half minute after an 
initial injection of 3 minims until complete recovery takes place, is almost 
always effective. Though the improvement which follows serum treatment 
is probably in part due to protein shock, especially in cases in which there is 
much general reaction, yet in some cases it appears to be specific. 

I have never seen the slightest benefit follow any form of vaccination, 
and in some cases the local condition has been definitely aggravated. Several 
American physicians have told me that they have been quite unable to 
confirm Bargen’s enthusiastic reports about treatment with the vaccine and 
serum (so-called “ ulcerative colitis serum ”) produced from his diplostrepto- 
coccus, which is regarded by most bacteriologists as a non-pathogenic variant 
of the normal enterococcus of the colon. 

The danger of recurrence is much reduced if treatment is continued 
until endoscopy shows no trace of inflammation, even if symptoms have 
already disappeared for some weeks. Associated conditions, such as oral 
and pharyngeal infections and anal complications, must be treated, as a 
relapse may follow an acute sore throat or the development of a peri-anal 
abscess or a fistula-in-ano. The patient should keep permanently on a 
roughage-free diet and, when necessary, take suflScient parafiin to keep his 
stools soft. 

As the whole of the colon can be satisfactorily washed out with pints 
of fluid introduced per anum, and as in many cases only the distal half is 
involved, appendicostomy and ceecostomy are never indicated. There are 
three indications for ileostomy. (1) It ^ves the only chance of recovery in 
the very rare acute fulminating cases with high temperature and passage of 
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large quantities of pus and blood. The divided ileum can be lejcwed some 
weeks later. (2) When continuous treatment under good conditions for nine 
months has led to no improvement, and (3) when fibrous strictures or polypi 
have developed, the terminal ileum should be divided and both ends brought 
to the surface. The ileostomy causes very little trouble and the patient is 
soon able to lead a life of normal activity. When there is no longer any anal 
discharge and washings through the colon contains no pus cells or red corpuscles, 
diluted faeces from the ileostomy should be injected into the colon in increasing 
strength. If there is no reaction, it is generally safe to rejoin the ileum unless 
strictures or polypi are present, in which case the colon should be excised up 
to about 9 inches from the anus. Some months later the ileum can be joined 
to the cut end of the pelvic colon after any polypi present have been destroyed 
and strictures dilated per anum. 


TUBERCULOUS ENTERITIS AND COLITIS 

i£tiology. — Miliary tubercles may be present in the intestines in general 
tuberculosis, but they have no clinical importance. Primary infection of 
the bowels from tuberculous milk is not infrequent in children, but is com- 
paratively rare in adults. Secondary infection from swallowing tuberculous 
sputum is very common, ulceration being present in 50 per cent, of fatal 
cases of pulmonary tuberculosis. The lower end of the ileum and the caecum, 
where the rapid passage of chyme along the alimentary tract is first arrested 
so that there is time for the muco-pus in which the tubercle bacilli of the 
sputum are enmeshed to be digested, are the parts most frequently affected. 

Symptoms. — In many cases no symptoms are present, although extensive 
ulceration may be found post mortem. Tuberculous enteritis should be 
suspected in children suffering from diarrhoea with fever, abdominal disten- 
sion, enlarged glands, anaemia, wasting and weakness. It should also be 
suspected when pulmonary tuberculosis is associated with diarrhoea, especially 
if abdominal pain and tenderness are present and blood is found in the stools. 
Tubercle bacilli are often present as a result of swallowing infected sputum 
even with healthy intestines. In the absence of abdominal pain the diarrhoea 
in advanced phthisis is sometimes due to the achlorhydria which is commonly 
present. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which 
form between the coils of intestine. Cicatrisation of ulcers may lead to 
single or multiple strictures of the small intestines ; as these are incomplete 
and the contents of the bowel are fluid, obstruction is rarely produced. Ex- 
ternal adhesions and the formation of bands may, however, lead to acute 
intestinal obstruction. 

Tuberculous ulceration of the last few inches of the ileum may produce 
reflex dyspepsia. In such cases when the terminal ileum is visualised with 
the X-rays it is found to be tender ; its lumen may be irregular and thickening 
may be recognised on palpation. The X-rays may show a group of opaque 
glands in the ileo-ceecal angle. The stools generally contain occult blood, and 
there is often mild intermittent p 3 nrexia. At a later stage small intestine 
peristalsis may become visible, and palpable stiffening of a coil of ileum, 
which disappears with a gurgle, sometimes occurs, although the bowels may 
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cemaiii regular until aoate obstruction supervenes. In a case under my care 
multiple stnctures of tie colon were recognised with the X-rays ; recovery 
foUawed partial colectomy, and the strictures were found to oe caused by 
cicatrisation of tuberculous ulcers. 

'^at has been described in the past as hyperplastio tub&ro^m of the 
ocBcum is probably a form of regional ileitis (p. 647) in which the csBCum is 
involved as well as the end of the ileum. It was always recognised that the 
condition was not associated with tuberculous foci elsewhere and tubercle 
bacilli were never found in the stools ; there was in fact no evidence that the 
condition was tuberculous in origin. 

Treatment. — The treatment is that of tuberculosis in general, com- 
bined with the dietetic restrictions required for non-tuberculous entero-colitis. 


POLYPI OF THE COLON : POLYPOSIS 

etiology and Pathology. — Solitary polypi of the colon are common, 
and cases with two to twelve are not infrequent. True polyposis, in which 
the whole or part of the colon is studded with innumerable polypoid adeno- 
mata, is very rare. 

The polypi generally begin as small flat patches of mucosal overgrowth 
which soon become polypoid. Exactly similar polypi may develop in the 
process of recovery from ulcerative colitis ; they are generally present in 
small numbers, but occasionally a condition of generalised polyposis develops 
which is indistinguishable from the primary condition. 

Most cases of primary generalised pol 3 rposi 8 are familial, several members 
of one or more generations of a family being affected. Less frequently single 
polypi are also familial. 

Males are more often affected than females, and the symptoms generally 
begin before the age of 30. 

Symptoms. — Recurrent passage of bright red blood, unmixed with 
mucus or pus, sometimes with and sometimes independent of faeces, is gener- 
ally the first and often the only symptom. In adults internal haemorrhoids 
give rise to similar symptoms, but in children polypi are the only common 
cause. In polyposis diarrhcea always develops sooner or later as a result of 
secondary infection and inflammation, and the fluid faeces are mixed with 
mucus, pus and bright blood, being indistinguishable from those passed in 
ulcerative colitis. The haemorrhage may lead to severe anaemia, and the 
diarrhoea to malnutrition and, when it begins in childhood, to infantilism. 
Tenesmus and abdominal pain are uncommon. 

The polypi can often be felt on rectal examination and can generally be 
seen with a proctoscope or sigmoidoscope, but occasionally they are situated 
too far from the anus, when the X-rays are the only means of making a 
definite diagnosis. Their exact extent can be estimated by means of an 
i^aque enema which gives a characteristic picture,, showing rounded semi- 
translucent areas in the shadow of the colon. Sometimes they are best 
demonstrated by inflation of the colon with air after the greater part of the 
oparae enema has been evacuated. 

rolypi are the most common exciting cause of chronic intussusceptioii. 

Both single and multiple polypi show a considerable tendency to become 



657 


CANCER OF THE COLON 

malignant, and the majority of patients with familial polyposis ultimately 
die of carcinoma. In most cases of carcinoma of the rectum and colon the 
lesion is probably grafted on a simple polypous adenoma. Thus in 76 per 
cent, of 33 specimens of carcinoma of the rectum and pelvic colon removed 
at operation simple adenomata were also present (Dukes), and in nearly all 
very early oases of carcimona the adenomatous origin can be recognised. 
Malignant degeneration may occur in more than one polyp either at the same 
time or after an interval. 

Treatment. — Single and multiple polypi in the rectum and pelvic colon 
can be removed with a diathermy snare or destroyed by a diathermy cautery 
through a proctoscope or sigmoidoscope. The patient should be re-examined 
every 4 months for at least 10 years, so that any new jiolypi which develop 
can be destroyed before they have time to undergo malignant degeneration. 
Multiple small polyj)i sometimes disappear when treated with deep X-rays. 
When the whole colon is involved, the terminal ileum should be anastomosed 
with the lower end of the pelvic colon, the rest of the colon being excised. 
The polypi present in the remaining part of the pelvic colon and in the rectum 
are removed or destroyed by diathermy. 


CANCER OP THE COLON 

etiology. — Primary columnar-celled carcinoma of the colon attacks 
men with slightly greater frequency than women. It is most common 
between the ages of 40 and 65, although cases have been recorded in early 
childhood. 

Pathology. — Only a little over 1 per cent, of cases of intestinal cancer 
affect the small intestine. Of the remainder 50 per cent, are in the rectum 
and at the pelvi-rectal flexure, and 25 per cent, in the iliac and pelvic colon ; 
thus 75 per cent, of cases occur in parts of the colon where the fieces are 
solid. Nearly half of the remainder are in the caecum and ascending 
colon. 

The adenomatous origin of colonic carcinoma is discussed in the previous 
section. 

Extension to the peritoneum and secondary deposits in the lymphatic 
glands, liver and other organs develop later and rather less frequently with 
cancer of the intestine than with cancer in most other situations, obstruction 
occurring in more than 50 per cent, of cases before the glands are involved. 
The prospect of a radical cure by operation, if an early diagnosis is made, 
is therefore comparatively good. The rectum has a moderate supply of 
lymphatics and gives operative results intermediate between gastric and 
colonic carcinoma. 

Symptoms. — The possibility of cancer of the intestine should be con- 
sidered whenever an individual over the age of 35, whose bowels have 
previously been regular develops, without change of diet or habits, constipa- 
tion or diarrhoea, or when a patient of the same age, who is habitually con- 
stipated, becomes more so without obvious reason. Constipation occurs 
earliest in the common annular form of intestinal cancer, which narrows the 
circumference of the bowel while the actual sise of the growth is still very 
small. Less obstruction is caused by papillomatous carcinwna, which forms 
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a friable and ulcerated mass, i)rojectmg into, but not obliterating, the in- 
testinal lumen ; constipation is at first intermittent and relieved by purga- 
tives, which gradually become less effective and cause more pain. Enemata 
are generally of use for a longer period, but they also finally fail to act. 
Sometimes, however, there is persistent diarrhoea from the start, especially 
when the growth is situated in the pelvic colon. More frequently the initial 
constipation is interrupted by attacks of diarrhoea. In the majority of oases 
the constipation becomes steadily more severe until it ends in complete 
obstruction, which is sometimes hastened by the impaction of a hard mass of 
faces in the narrowed lumen. 

The stools do not generally differ in shape from those seen in ordinary 
constipation. Occasionally thin pieces, resembling the faces formed in 
some cases of constipation associated with spasm, are passed, especially 
when the growth is in the pelvic colon or in the rectum ; they sometimes 
owe their shape to spasm of the anal sphincter, produced reflexly by the 
growth or by the irritating discharge from its surface, but I have also seen 
ribbon-shaped faces appear through a stricture six inches from the anus 
during a sigmoidoscopic examination. The stools in cancer of the rectum 
and lower part of the pelvic colon generally contain obvious blood, pus and 
mucus. In rare cases the passage of a large quantity of bright red blood is 
the first symptom. The stools may closely resemble those of simple ulcerative 
colitis, but fffical matter is often absent and fragments of more or less solid 
faeces can sometimes be recognised, whereas in ulcerative colitis unformed faeces 
are almost always present. When the growth is proximal to the middle of 
the pelvic colon, blood and pus can rarely be recognised with the naked eye, 
but occult blood can always be found by the guaiac test. The spectroscope 
often shows that acid ha?matin as well as haematoporphyrin is present in 
contrast with the occult blood of gastric and duodenal origin, which 
gives the latter spectrum alone unless the quantity present is unusually 
great. 

Vague discomfort in the lower part of the abdomen is often present, 
sometimes without any irregularity of the bowels, and slight attacks of colic 
occur when constipation becomes severe, but they rarely reach any great 
intensity until the obstruction is almost complete. In some cases, esj)ecially 
in cancer of the caecum, hepatic flexure and splenic flexure, the pain may 
travel in a definite direction to a certain point, where the patient occasionally 
feels a rumbling sensation ; this generally corresponds wilh the situation 
of the growth. When the pelvic colon is involved, the pain is always below 
the umbilicus and is often most marked on the left side. 

The over-activity of the colon above the obstruction leads to hyper- 
trophy of its musculature. When the obstruction becomes complete, failure 
of the muscle ultimately occurs and extreme paralytic distension results ; 
ulceration and perforation, especially of the ca3cum, may follow. 

When the obstruction is sufficient to give rise to severe colic, strong 
sjpasmodic contractions of the colon, but not peristaltic waves, are often 
visible and palpable. They never occur in the colic associated with lead 
poisoning or colitis, and very rarely with obstruction due to simple impaction 
of fsBoes. 

In cancer of the csecum and ascending colon general symptoms, especially 
anaemia, are often present for a considerable time before any change takes 
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place in the activity of the bowels. Severe anaemia xna^ indeed develop in 
the absence of any symptoms pointing to an abdominal disorder. 

In about 30 per cent, of cases when the patient is first seen, a tumour 
is palpable either on abdominal or rectal examination. In some of the 
remainder the growth is inaccessible to palpation owing to its situation at 
the splenic flexure ; in others the tumour is too small to be palpable. It 
is often impossible to reach a growth in the lower end of the pelvic colon 
or at the top of the rectum either by abdominal or rectal examination, though 
it may be accessible to bimanual palpation. In such cases the sigmoidoscope 
alone makes an early diagnosis possible. If acute obstruction is not an 
early occurrence, the growth develops into a large and easily palpable 
tumour, which invades the neighbouring peritoneum and viscera. The 
tumour often varies in size from time to time, as it is formed not only by the 
growth itself, but partly by impacted faeces or by thickened peritoneum and 
adherent coils of intestine, with perhaps a localised abscess. The disappear- 
ance of a tumour after treatment with purgatives or enemata does not there- 
fore mean that cancer is absent, even if its disappearance is associated with 
improvement in the symptoms. For a mass of faeces can become impacted 
above a cancerous stricture and produce obstruction, which may be partially 
relieved when the faeces are removed. A diagnosis of cancer can only be 
excluded when the disappearance of the tumour is accompanied by complete 
and lasting cure of all the symptoms. The tumour produced by a growth is 
hard ; it is rarely very tender, unless complicated by local peritonitis. When 
situated in the ascending, descending or iliac colon it is generally fixed ; in 
the caecum and transverse colon it is frequently very movable. 

The X-rays often afford considerable help in diagnosis. The shadow of 
the colon may be visible as far as the seat of obstruction unusually soon after 
the opaque meal ; little or no barium may pass beyond this point for a con- 
siderable time, but this may also occur in simple constipation. The passage 
of an opaque enema is often obstructed at a period in the disease when an 
opaque meal is not delayed. In most cases, especially when an enema is 
used, a filling defect caused by the tumour can be observed. When a tumour 
is present, the combination of abdominal palpation and X-ray examination 
shows whether any delay in the passage of fseces occurs in the neighbourhood 
of the tumour and whether the latter arises from some part of the alimentary 
canal. The X-rays may completely fail to give any evidence of a growth until 
some months have elapsed since the onset of symptoms, but with modern 
technique this should happen very rarely. 

In exceptional cases symptoms are produced by complications before the 
intestinal functions become affected. Thus secondary deposits in the brain 
may cause cerebral symptoms sufficient to overshadow everything else, and 
an abscess developing in connection with an ulcerated growth or a stercoral 
ulcer above the obstruction, or general peritonitis resulting from perforation 
of the ulcer may constitute the earliest clinical manifestation. I have seen two 
cases in which no symptoms occurred until the development of a gastro-colic 
fistula. 

Diagnosis. — The diagnosis depends upon the history combined with the 
results of abdominal and rectal palpation, examination of the stools for 
visible or occult blood, sigmoidoscopy and the X-rays. A tumour in the right 
iliac fossa may be caused by an inflammatory mass developing round a 
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Bmall chronic appendicular abscess, by regional ileitis and by actinomycosis 
of the csBcum as well as by cancer. In the left iliac fossa confusion with 
diverticulitis is likely to occur. In the latter occult blood is often absent, 
and the diagnosis can generally be settled by means of the X-rays. The 
chronic obstruction caused by a local band of adhesions may simulate that 
caused by a growth, the difficulty being increased by the fact that the stools 
may contain occult blood. 

Prognosis. — Improved methods of examination have made it possible to 
diagnose the large majority of cases of cancer of the colon as soon as symptoms 
appear and before any serious degree of obstruction has developed. As 
glandular involvement and secondary deposits in the liver and other organs 
occur comparatively late, in most such oases the growth can be completely 
removed, and many of my patients are still in perfect health several years after 
the operation. If operation be delayed until acute obstruction is present, 
the immediate prognosis is very bad, but in subacute obstruction a two-stage 
operation is often successful. 

Treatment. — Cancer of any part of the large intestine proximal to the 
middle of the transverse colon is best treated by the removal of all the colon 
up to three inches beyond the growth, an ileo-colostomy being simultaneously 
performed. Beyond this point resection of the growth and of a sufficient 
margin on each side with end-to-end anastomosis is more satisfactory. If 
the lightest obstruction is present, the operation should be performed in two 
stages, excision being only performed after the patient recovers from a 
preliminary colostomy. 


DIVERTICULOSIS : DIVERTICULITIS 

Etiology and Pathology. — Diverticulosis, the presence of diverticula 
in the colon, occurs in about 5 per cent, of men and women over the age 
of 40. They are especially likely to occur if aperients have been habitually 
used for many years. Owing to the atrophy of the muscular coat of the 
colon which occurs in old age, pressure from within produces diverticula 
more readily than in earlier life. The presence of fat diminishes the resistance 
of the intestinal wall, so that diverticula are especially likely to occur in the 
obese and they often form in the appendices epiploicse. 

The diverticula increase in number and size as the lower end of the pelvic 
colon is approached, but they are very rare in the rectum owing to the thick- 
ness of its muscular coat. A large number are generally present ; some are 
so small that they are barely visible to the naked eye, whilst others attain a 
diameter of half an inch. They very rarely become larger than this, as 
secondary pathological changes interrupt their growth. In the walls of the 
smaller diverticula all the coats of the bowel are represented. As they grow 
larger the muscular layer gradually disappears and the mucous membrane 
frequently becomes atrophied. 

Symptoms. — Diverticulosis^ the simple presence of diverticula of the colon, 
is a very common condition and gives rise to no symptoms. Inflammation 
of diverticula, diverticulitis, occurs in about 16 per cent, of oases. Most 
frequently the patient complains of discomfort in the lower part of the 
abdomen and, ^ter a time, attacks of colic, which gradually increase in 
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seventy and in frequency. The discomfort is generally most marked in the 
left iliao fossa. At the same time the constipation, for which the patient 
has taken aperients for many years, may become more severe. Aperients 
aggravate the pain, which is relieved to some extent by the passage of flatus 
or fsBces. Mucus may be present in the stools, and pus cells can occasionally 
bo discovered on microscopical examination, but obvious and oocult blood' 
is generally absent. 

The temperature is sometimes slightly raised, and in acute exacerbations 
it may be very high and accompanied by severe constitutional symptoms 
with polymorphonuclear leucooytosis. 

The bladder is often irritable, the patient having to pass urine with 
abnormal frequency. At a later stage adhesions with the bladder may 
develop and lead to cystitis, and in rare cases gas and faeces are finally passed 
per iirethram owing to the development of a vesico-colio fistula, diverticulitis 
and not cancer of the colon being the cause of the majority of cases of this 
condition. 

Diverticulitis, like appendicitis, may cause reflex gastric dyspepsia. 

Tenderness is most marked in the left iliac fossa and occasionally immedi- 
ately above the pubes. The rigidity of the abdominal wall over the tender 
area may make palpation difficult, but in most cases it is possible to feel 
the irregularly thickened and extremely tender iliac colon. Digital examina- 
tion of the rectum generally reveals nothing abnormal, but I have felt a 
mass suggestive of a secondary malignant deposit in Douglas’s pouch which 
was caused by thickening round inflamed diverticula of the pelvic colon. 
The sigmoidoscope often cannot bo passed farther than the pelvi-rectal 
flexure or an inch or two beyond, the bowel at this point appearing to be 
abnormally fixed and its lumen narrowed. I have never been able to see 
the mouths of diverticula at the lower end of the affected portion of the pelvic 
colon. 

An opaque meal shows that there is generally little oi no delay in the 
passage through the bowel till the iliac colon is reached. The presence of 
diverticula can often be recognised when the barium reaches the affected 
part, as some of it enters and remains in them after the rest has been evacu- 
ated. A barium enema should also be given, as whenever diverticula are 
present their number and localisation can be more accurately determined 
in this way than by any other method. They may be discovered directly 
the enema is given, but more often only after it has been evacuated, a double 
row of small rounded shadows representing the diverticula being then seen, 
especially in the position of the iliac and pelvic colon. They often remain 
visible for several days. 

Diagnosis. — Discomfort and colicky pain in the lower part of the abdomen 
in mid^e-aged and elderly patients, especially if associated with increasing 
constipation, should raise the suspicion of diverticulitis or a growth of the 
colon. If the pain is most marked in the left iliac fossa and if it is associated 
with bladder irritability, the former is the more probable diagnosis. A 
tender tumour in the left iliao fossa, associated with muscular rigidity is 
much more frequently due to diverticulitis than to cancer. An X-ray ex- 
amination after an opaque meal and an opaque enema generally settle the 
diagnosis. Diverticuutis is not a pre-cancerous condition, as the occasional 
association with cancer is no more frequent than can be explained by coin- 
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cidenoe, and the incidence of cancer in simple diverticulosia is as great as in 
diverticulitis. When cancer is present the stools contain pus and blood, 
whereas even occult blood is usually absent in uncomplicated diverticulitis, 
and an opaque enema reveals a filling defect in addition to the diverticula, 
which do not necessarily involve the same part of the colon. 

Treatment. — The accidental discovery of diverticulosis in the course 
of a routine X-ray examination indicates the necessity for keeping the stools 
permanently soft by means of paraffin or an unirritating vegetable mucilage, 
and the avoidance of pips and skins of fruit, pickles and salads, and cooked 
green vegetables except as purees. No aperients should be used, as they 
tend to force the fluid fseces into the diverticula. In very mild diverticulitis 
the same treatment is effective. In more severe cases with pyrexia and 
abdominal rigidity the patient should be kept in bed till all signs of active 
inflammation have disappeared. The diet already mentioned should be 
given together with an ounce of paraffin three times a day. Belladonna in 
frequent and maximal doses may be required to control the secondary spasm. 
Six fluid ounces of paraffin should be injected into the rectum every evening 
and retained during the night. If the bowels do not act satisfactorily in the 
morning, water should be run into the rectum slowly and under low pressure 
in quantity insufficient to cause pain. By this means the accumulation of 
fasces generally present is gradually evacuated, and the pain and inflammation 
subside. 

Very few cases require operation. Large inflammatory masses associated 
with a high temperature and leucocytosis often completely disappear with 
medical treatment, and a considerable degree of obstruction may be over- 
come. I have seen only one case requiring operation in the last fifteen years. 
Only if the symptoms become worse in spite of treatment, or if the condition 
is complicated by the development of an abscess, signs of spreading peritonitis, 
or intractable cystitis suggesting that a vesico-colic fistula is about to form, 
is an operation indicated. It is sometimes possible to excise or short-circuit 
the whole of the affected portion of the bowel, but more often a colostomy 
has to be performed. 


CHRONIC INTUSSUSCEPTION 

i£tiology. — Chi-onic intussusception is a rare disease occurring only 
in adults. Twenty per cent, are secondary to innocent and 15 per cent, 
to malignant tumours, most of which project as polypi into the lumen of the 
bowel. A case of mine was associated with chronic uraiinia in a man suffering 
from nephritis due to lead poisoning. 

For Acute Intussusception vide Acute Intestinal Obstruction, p. 671. 

Symptoms. — A chronic intussusception may last for a month, a year or 
longer before it terminates in an attack of acute obstruction or of general 
peritonitis from perforation. It may finally reach, the anus, from which it 
may project for some inches without preventing the passage of faeces. The 
onset is generally insidious ; occasionally it is acute, but the severity of the 
symptoms generally diminishes and the subsequent progress of the case is 
chronic. Only about half of the cases are accompanied by constipation, 
diarrhoea being present in the majority of the others. The most prominent 
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symptom is colic, occurring in attacks which steadily increase in frequency 
and severity, and which may be brought on by taking food or by aperients ; 
constipation is present during the attack, and blood and mucus may be 
passed at frequent intervals in entero-colic and colic, but not in enteric, 
intussusceptions. A palpable tumour is present in half the cases ; it becomes 
harder and longer during an attack of colic, and appears to recede in the 
intervals. Severe attacks are accompanied by vomiting, especially in the 
enteric form. Visible peristalsis and dilatation may occur in the intestine 
above the intussusception. An opaque enema, given for suspected chronic 
obstruction, may reveal the presence of an intussusception by the typical 
appearance produced when a small quantity of fluid penetrates between the 
intussusceptum and the intussuscipiens. 

Treatment. — The treatment is always surgical. 


ANAL ACHALASIA AND MEGACOLON (HIRSCHSPRUNG’S 

DISEASE) 

Definition. — Megacolon is a condition in which the rectum and pelvic 
colon and sometimes the whole of the large intestine are dilated and hyper- 
trophied, although no organic obstruction is present. 

The name Hirschsprung’s disease, which is generally used to describe 
megacolon in children, should be discarded, as von Ammon gave a good 
description of two cases in 1842, forty-four years before Hirschsprung, and 
no clear dividing line can be drawn between the megacolon of children 
and that of adults, to which the name of Hirschsprung’s disease is never 
applied. 

Megacolon must be distinguished from a colon of abnormal length — 
dolichocolon. The pelvic colon varies greatly in length, but although a very 
long pelvic colon may predispose to volvulus, there is n(# reason to believe 
that it predisposes to megacolon. 

iCtiology and Pathogenesis. — Megacolon in children is rare ; I have 
seen only 10 cases compared with 36 in adults. Whereas in children it 
occurs almost exclusively in boys (9 out of 10 of my cases), the incidence is 
about equal in the two sexes in adults ; there were 19 males and 17 females 
in my series. It is probable that the majority of cases observed in adult 
life do not date from childhood, as otherwise it would not occur so often in 
women, and the history of the onset of symptoms, though generally very 
vague, supports this view. There is, however, no doubt that many children 
with Hirschsprung’s disease ” attain adult life, although the megacolon 
remains. 

I believe that the primary factor in the pathogenesis of almost all cases 
of megacolon is achalasia of the sphincter ani — absence of the relaxation 
of the sphincter, which normally occurs when the rectum contracts 
during defsecation. Simple absence of normal relaxation without any 
added spasm of the sphincter is sufficient to prevent the easy evacuation 
of faeces, which are consequently retained. Under normal conditions gas 
can escape from the rectum by voluntary relaxation of the sphincter at 
any time ; when achalasia is present voluntary relaxation is no longer 
possible, so gas as well as faeces accumulates in the rectum and pelvic colon. 
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The pelvic colon and rectum attempt to overcome the leeietance offered by 
the closed anal sphincter by increased peristalsis with the result that their 
walls gradually become hypertrophied. This is at first sufficient to prevent 
any serious accumulation of feeoes and gas, but after a time the amount of 
retention gradually increases. The thick walls of the fixed rectum give way 
less readily than the comparatively thin walls of the freely movable pelvic 
colon, so that the rectum does not show the same degree of dilatation as the 
pelvic colon, and in many cases it is only slightly exdarged. The distension 
of the pelvic colon results in an increase in its length as well as its diameter ; 
as it contains a great excess of gas the dilated and elongated loop rises during 
the day when the individual is in the erect position, and eventually its upper 
extremity generally reaches the left dome of the diaphragm. 

In adults the extreme degree of hypertrophy and dilatation does not 
as a rule extend beyond the pelvic colon, though some slight dilatation and 
hypertrophy are often present in parts or all of the rest of the colon. The 
same was true in most of the cases 1 have seen in children, but in only a 
third of the neglected cases which come to post-mortem is the extreme dilata- 
tion confined to the pelvic colon and rectum. 

Megacolon is the result of disturbance in the normal balance between 
the sympathetic and parasympathetic nerve supply to the sphincter. This 
might theoretically be due to overactivity of the sympathetic, stimulation 
of which inhibits the movements of the pelvic colon and rectum and causes 
spasm of the sphincter ani, or to under activity of the parasympathetic, 
stimulation of which causes contraction of the pelvic colon and rectum and 
relaxation of the sphincter. The great hypertrophy of the muscular coat 
of the pelvic colon is clearly the result of overactivity and not of inhibition, 
which would tend to produce atrophy. Moreover, in the large majority of 
cases the examining finger meets with normal resistance on rectal examination, 
spasm being present only in exceptional cases. Long-continued spasm 
would lead to hypertrophy of the sphincter, but no hypertrophy can be 
recognised on palpation, and post mortem the absence of hypertrophy of the 
sphincter is in striking contrast with the hypertrophy of the wall of the pelvic 
colon and rectum. In all probability, therefore, the disturbed innervation 
which gives rise to megacolon takes the form of underactivity of the para- 
sympathetic. In most cases the parasympathetic deficiency is confined to 
the fibres supplying the anal sphincter with the production of achalasia ; 
the changes in the pelvic colon and rectum are a result of the obstruction 
offered by the closed sphincter. The parasympathetic deficiency is the 
result of inflammation, simple degeneration, or fibrosis of the myenteric 
(Auerbach’s) plexus, which have been found in several cases of megacolon 
both in children and adults. 

If, at the onset of dilatation of the pelvic colon, the fold of mucous 
membrane at the pelvi-rectai flexure is unusually prominent, the dilatation 
of the part immediately proximal to it may exaggerate the kink and prevent 
the passage of faeces and gas into the rectum. Although the primary con- 
dition is still the anal achalasia, the secondary obstruction caused by the 
kink at the pelvi-rectai flexure prevents the rectum from becoming distended 
with gas and faeces. In spite of this it always appears much enlarged when 
an opaque enema is given, showing that it must have been greatly distended 
at first, but that when the pelvi-rectai kink developed and gas and fasces 
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ceased to accumulate in the rectum, it contracted down without, however, 
losing the abn^ml distensibility caused by the earlier distension. 

In the majority of cases the sigmoidoscope can be passed its full length 
of 12 inches blindly without meeting any resistance, whereas in normal 
individuals it is very rarely possible to pass it beyond the pelvi-rectal flexure 
without having to withdraw the obturator and guide the instrument with 
the aid of direct vision. Endoscopy shows the end of the instrument iii 
the centre of an enormous cavity. On withdrawing it no dividing-line can 
be recognised between the pelvic colon and rectum, the dilatation of which 
extends to the entrance of the anal canal. In some cases the rectum is 
only slightly dilated or is normal in size, and occasionally its walls have 
collapsed to obliterate the lumen. It is then difficult to pass the sigmoido- 
scope round the pclvi-rectal flexure into the pelvic colon. If, however, 
the window of the instrument is removed, the patient being in the knee- 
elbow position, air enters and the rectum dilates. No difficulty is now 
experienced in passing the sigmoidoscope into the pelvic colon. Nothing 
suggesting the presence of a pelvi-rectal sphincter, closed as a result of either 
achalasia or spasm, is ever observed.^ 

In well-compensated cases and in patients under treatment the rectum 
is either empty or contains a small quantity of faeces. Small, soft scybala 
or unformed collections of soft faeces are often seen sticking to the mucous 
membrane at different points in the enormously dilated pelvic colon. Pre- 
sumably they are propelled along the mucous membrane by the activity 
of the hypertrophied muscularis mucosae. 

Megacolon, secondary to spasm of the anal sphincter, is in rare cases 
associated with spasm of the sphincter of the bladder with dilatation and 
hypertrophy of the bladder and ureters. The lesion in such cases must be 
situated either in the central nervous system or in the large sympathetic 
plexuses, from which fibres pass to both the rectal and bladder spliinctors. 

Symptoms. — In children with mcgacolon there is almost always a history 
of constipation dating from birth or from the first few months of life. At 
an early stage the bowels cease to act spontaneously, and drugs gradually 
lose their effect until an evacuation can be procured only by means of enemata. 
The stools are generally soft, but in early cases hard scybala may be passed. 
Soon after the onset of constipation the abdomen, which is normal in appear- 
ance at birth, begins to increase in size owing to distension of the colon 
with gas and faeces, the size varying from time to time according to the 
extent to which the bowels are opened. Enormously dilated segments of 
colon can often be recognised through the stretched abdominal wall ; they 
are dull on percussion, and palpation shows that they are filled with soft 
unformed faeces. The rectum is generally much dilated and filled with soft 
fasces or less frequently with a large solid faecal ball. If secondary obstruction 
has developed at the pelvi-rectal flexure, the rectum is empty and faeces 
can be felt in the pelvic colon through its anterior wall. With proper treat- 
ment the child can lead an ordinary life and has no symptoms of toxsemia. 

> In most disciufiionB on the pathogenesis of megacolon it is assumed that a sphincter 
exists at the pelvi-rectal flexure. Sigmoidoscopy and radiology in normal individuals 
show, however, that there is never any uniform constriction at the pelvi-rectal flexure 
such as would be produced by a sphincter, the lumen of the pelvic colon being separated 
from that of the rectum by the uppermost Houston’s fold and by nothing elM. 
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If neglected) enormous accumulations of faeces collect, and formerly, before 
the true nature of the condition was recognised, the bowels sometimes ceased 
to act at all and death occurred from chronic fsecal obstruction. 

Megacolon in adults may give rise to no symptoms beyond a mild degree 
of constipation. The abdomen is often not obviously distended. 

The gas in the dilated pelvic colon is under considerable pressure. In 
small children it pushes the diaphragm up and the abdominal wall forward, 
but in older children and in adults the appearance of the abdomen is generally 
less abnormal and is sometimes quite normal, as the diaphragm, whicn 
receives no support from above owing to the negative intra-thoracic pressure, 
gives way earlier than the abdominal muscles. The increase in the capacity 
of the upper part of the abdominal cavity produced in this way provides 
sufficient space for the greater part of the dilated colon. In spite of the fact 
that the diaphragm is almost completely out of action and that the capacity 
of the chest is much reduced, there is no complaint of dyspnoea. Several 
of my patients were able to take strenuous exercise without difficulty, and 
the majority were physically well developed. In most cases the left dome 
of the diaphragm is alone involved ; it may reach the level of the third or 
fourth rib and is always higher than the right dome. In 2 of my cases 
the heart was pushed over to the right. In 5 the pelvic colon was so long 
and dilated that its upper extremity crossed the middle line after reaching 
the diaphragm on the left side and passed upwards in front of the liver so as to 
intervene between its upper surface and the right dome of the diaphragm. 
Its gas-containing cavity was seen with the X-rays to be in contact with the 
diaphragm on both sides. 

Eventration of the Diaphragm. — ^As the diaphragm in megacolon is 
displaced into what is normally part of the thoracic cavity, the condition 
present might with justice be called eventration of the diaphragm. This 
name is, however, generally reserved for a condition in which the high position 
of the diaphragm is the result of a congenital defect in the musculature of 
the left half of the diaphragm, which is represented by a fibrous membrane 
containing only a few scattered muscle fibres. In deep respiration it moves 
passively up in inspiration and down in expiration — i.e, in the reverse direction 
to that taken by the normal right half of the diaphragm. When the high 
position of the diaphragm is secondary to megacolon there is a small move- 
ment in the normal direction. 

The eventration of the diaphragm which results from maldevelopment of 
its musculature is very rare compared with that due to megacolon, as I 
have seen only 2 cases of the former compared with 4.2 of the latter. 

If the term “ eventration of the diaphragm ’’ is to be retained at all, it would 
be more logical to include all cases in which the diaphragm is abnormally 
high, instead of confining it to those in which it results from a congenital 
defect in development. Cases would then be classified as follows : 

(1) Primary and due to maldevelopment of one-half of the diaphragm. 
This is always left-sided. 

(2) Secondary to atrophy following interference with the nerve supply. 
This may, of course, occur on either side. It is a result of (a) disease, most 
commonly secondary carcinoma, but occasionally primary carcinoma of 
tiie lung, tuberculosis, Hodgkin's disease and aneurysm ; and (6) therapeutic 
division or avulsion of the nerve. 
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(3) Secondary to (a) aerogastrie bloqu4e (p. 575) and (6) aerocolie bloqu^e 
in megacolon. 

Radiological Examination. — ^Every X-ray examination should begin 
with an inspection of the patient in the erect position before he has had an 
opaque meal or enema. The possibility of a megacolon is at once suggested 
by the discovery of eventration of the diaphragm. The abnormally higl^ 
position of the left dome of the diaphragm presents such a striking appearance 
that it can hardly be missed. I have already pointed out that it is much 
inore frequently caused by megacolon than by primary atrophy of the 
diaphragm, in which the left side moves upwards during inspiration while 
the right side moves downwards in the normal manner. It is generally 
possible in megacolon to recognise the outline of the enormously dilated air- 
containing loop of pelvic colon and to distinguish it from an abnormally large 
gas-bubble in the fundus of the stomach, which is always limited below by the 
horizontal upper border of the shadow of the gastric contents. When a gas- 
containing cavity is seen under the right dome of the diaphragm, as well as 
the left, the diagnosis of megacolon is certain. 

An opaque meal does not help greatly in the diagnosis of megacolon, 
but it is a very valuable corrective for the false conclusions which are likely 
to be drawn from an examination after an opaque enema. It shows how 
much of the colon is undilated, the degree of stasis present and where 
the stasis occurs. The small intestine is always normal, and in most cases 
the large intestine as far as the end of the iliac colon is normal in size and 
shows little or no stasis. When the barium passes beyond the iliac colon it 
is lost in the large cavity of the pelvic colon, small spots of opaque material 
being scattered over the whole of the enormous area it occupies. Stasis of 
varying degree is always present in the pelvic colon. In well compensated 
cases, in which the bowels are opened daily, there is no delay in the evacuation 
of the greater part of the opaque meal, but a small quantity generally remains 
scattered through the pelvic colon for many days or even weeks. 

An X-ray examination after an opaque enema gives the only means of 
recognising the exact anatomical condition present in megacolon. It is, 
however, essential to watch the fluid being run in, as it is otherwise impossible 
to interpret a radiograph owing to the large amount of overlapping of different 
segments of the bowel caused by the enormous dilatation of the pelvic colon, 
the uppermost loop of which is often mistaken for the splenic flexure. The 
fluid is seen to run straight upwards through a greatly dilated rectum and 
pelvic colon to the left dome of the diaphragm. Even if the rectum is not 
found to be dilated on digital examination,* it is always distensible and no 
resistance in the passage of the enema into the pelvic colon is encountered ; 
it is, in fact, often impossible to recognise where the rectum ends and the 
pelvic colon begins. After reaching the diaphragm, the fluid passes downwards 
again, but often not until it has made a more or less complicated loop, which 
may reach the right dome of the diaphragm in front of and above the liver. 
It finally reaches the left brim of the pelvis, where it passes upwards again 
along the iliac and descending colon to the splenic flexure and thence without 
difficulty to the csocum. The splenic flexure, together with that of most of the 
transverse colon and all of the descending colon and iliac colon, is entirely 
obscured by the pelvic colon, which lies in front of it. Very large quantities 
of fluid are required to visualise the whole colon, and the pelvic colon alone 
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may liare a capacity of 6 to 12 pmts. The colon in children may hold as 
much as 4 to 6 pints, and in babies 1| to 2 pints. 

The size of the colon, as shown in a radiograph taken after the injection 
of an opaque enema, is not an indication of its actual size nor a me^ure of 
its tonicity, but an indication of its distensibility. Even if the fluid is injected 
at a pressure insufficient to cause discomfort, the size of the various segments 
is often much greater than what it is when seen with the sigmoidoscope or 
after an opaque meal. The radiographic appearance after an opaque enema 
does not correspond with the condition present immediately before it is 
given, because the walls of the colon relax in order to allow more and more 
fluid to enter until the maximal size which has been present at any recent 
time is attained. This explains why the pelvic colon in a case of megacolon, 
in which more or leas complete relief has followed treatment, often appears 
to be as large as ever when examined after an opaque enema, though any 
abdominal distension present before the treatment may have disappeared 
and an opaque meal and sigmoidoscopic examination show no abnormality. 

Prognosis. — Megacolon is compatible with perfect health. The majority 
of my patients came on account of nothing more than constipation, which 
was generally no more severe than that occurring in many individuals with 
no organic disease of any kind ; in four it was accidentally discovered in the 
course of a routine investigation on account of abdominal symptoms caused 
by some other condition. Toxic symptoms are rare unless aperients have 
been taken in excess. Only in exceptional cases, in which the X-rays show 
that severe stasis occurs in the csecum and ascending colon as well as in the 
pelvic colon, may true intestinal toxeemia occur. As 16 out of the 36 private 
cases were over 50 and an additional 9 were over 40 when I first saw them, 
although the condition had presumably been present for many years, if not 
from i^ancy, megacolon does not as a rule shorten life. 

Only three of my patients died directly as a result of the intestinal con- 
dition — all after operation ; a fourth patient died after excision of a carci- 
noma, which had developed in the dilated colon. Of the three fatal cases 
a woman of 22 died after colectomy in 1912, and a boy of 5 died after ileo- 
sigmoidoscopy performed as a preliminary to colectomy in 1914. With our 
present knowledge of the condition both of these patients could have been 
relieved by non^surgical means. The third case was a man of 55, who died 
after an operation for volvulus of the caecum five years after I saw him. 

All the children 1 have seen since the war with megacolon are developing 
normally and appear to be none the worse either physically or mentally 
for having had a dilated colon. 

Complications. — Volvulus . — In a small proportion of cases the patient 
complains of sudden attacks of very severe pain with abdominal distension. 
Slight attacks, in which the pain is not very severe and the distension is 
slight, occur much more frequently ; they are probably of the same nature 
as the severe attacks and are caused by the twisting of a loop of the dilated 
pelvic colon. Both types of attack may last a few hours or a few days, 
and almost always subside spontaneously. 

Carcinoma . — ^In one of my patients — a man of 64 — a carcinoma had 
developed in the dilated colon. 

Treatment. — The main object in the treatment of megacolon is to lessen 
the resistance offered by the closed anal sphincter to the passage of feeces 
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and gas. Bapid stretching of the sphincter is not as a rule effective, as it 
quickly contracts again to its ori^nal state. For a permanent result to 
be ob^ined the postural tone of the muscle fibres of the sphincter must be 
permanently reduced. This can best be attained by the use of a conical 
ebony bougie, which is passed every morning just after the first attempt 
to open the bowels has been made. The bougie is pushed slowly in as far 
as it will go without causing discomfort and kept in position for half an 
hour. Patients soon learn to pass it for themselves, and the mother or nurse 
can pass it for children. A second attempt to defecate is made immediately 
afterwards. At the end of about a week the bougie need bo kept in position 
for only a quarter of an hour ; at the end of a month it is passed on alternate 
days, then once a week, and finally it is used only from time to time if a slight 
return of symptoms should occur. 

When a child with megacolon comes under treatment there is generally 
a large accumulation of faeces in the pelvic colon and in about 50 per cent, 
of cases in the rectum as well. The latter cases are easier to treat, as when 
the rectum is empty and a secondary kink has developed at the pelvi-rectal 
flexure, treatment of the anal achalasia does not help until the pelvic colon 
has been kept comparatively empty for some time so that its contents can 
pass without difficulty into the rectum. In adults such an accumulation 
is less frequently found, though in neglected cases and in all of the com- 
paratively small number which have come to autopsy, huge quantities of 
feces are present. In both children and adults there is always a very large 
accumulation of gas in the dilated segment of bowel. Before any permanent 
improvement can be attained, the feces and gas must be evacuated as com- 
pletely as possible. Aperients are quite useless, and enemas are not always 
effective, as a good deal of the water injected is often retained. In neglected 
cases in children the best results are obtained by evacuation under a general 
anaesthetic, partly by lavage with simultaneous abdominal kneading and 
partly by the finger. The feces are generally soft, but sometimes a secondary 
cause of obstruction is present in the form of a solid bail of feces, which 
acts as a ball-valve in the rectum and has to be broken up and removed bit 
by bit under an anaesthetic before the colon can be emptied. 

After the colon has been evacuated and the resistance offered by the 
anal sphincter reduced, the patient is generally able to get his bowels satis- 
factonly opened every day. No aperient should be given, but it is wise 
to prevent the feces from becoming hard by means of liquid paraffin. In 
many cases no further treatment is required. Sometimes, however, especially 
if the dilatation has been excessive, there is still a tendency for feces to 
accumulate in the pelvic colon in spite of the bowels being opened daily. 
It is then necessary to give an enema perhaps once a week or once a month. 
In some cases the best results are obtained with a very large enema, as much 
as 8 or 10 pints being run in under low pressure ; in others, most of the water 
is retained when large quantities are given, and quite satisfactory results 
are obtained with a single pint. 

When attacks of pain and distension, presumably caused by a partial vol- 
vulus, recur in spite of treatment, immeffiate relief can often be obtained by 
the passage of a long flatus tube with the patient in the knee-elbow position. 
If this fails and the pain is severe, morphine and atropine shoidd be 
injected. Belief almost always follows, but if the attacks are frequent and 
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severe the dilated loop forming the volvulus should be excised in the free 
interval. 

Such operations as colostomy, ileo-sigmoidostomy and colectomy, which 
were formerly performed for megacolon, had a very high mortality and rarely 
led to any appreciable improvement, as the primary seat of obstruction — 
the anal canal — ^was left untouched. Various operations on the sympathetic 
nervous system have been performed with the object of reducing the tone of 
the anal sphincter, but this object can be very much more simply attained by 
local treatment. The operation has the further disadvantage of being invari- 
ably followed in males by permanent loss of ejaculatory power and consequent 
sterility. 

It has recently been discovered that complete relief may follow spinal 
anaesthesia, and it is probable that the good effects of sympathectomy were 
really the result of the anaesthetic used for diagnostic purposes or for the 
operation. It seems likely that spinal anaesthesia will in the future replace 
all other methods of treating megacolon. 

A. F. Hurst. 


ACUTE INTESTINAL OBSTKUCTION 

Acute intestinal obstruction is a condition in which the passage of the 
contents along the intestinal canal is more or less suddenly obstructed either 
completely or in greater part. Only mechanical causes of intestinal obstruc- 
tion will be dealt with in this place, conditions of paralysis or spasm causing 
obstruction being considered elsewhere. 

Etiology. — The causes of acute intestinal obstruction are numerous, 
and may best be considered under (1) causes within the lumen of the bowel, 
(2) causes in the wall of the bowel, and (3) causes outside the bowel, while 
there are two additional conditions — ^intussusception and volvulus — which 
do not come under any of these categories. 

1. Causes within the lumen of the bowel giving rise to acute obstruction 
are gall-stones, fjecal accumulations, and, very rarely, true foreign bodies. 

Large gall-stones enter the intestine through a fistula between the gall- 
bladder and duodenum or, more rarely, some other part of the intestinal canal. 
Gall-stones are generally passed spontaneously ; when this does not occur the 
site of impaction is often the lower part of the ileum near the ileo-cascal 
sphincter. 

Faecal accumulation is a common cause of an acute termination to a case 
of chronic obstruction, but even without any previous narrowing it may 
cause obstruction. In such cases the faecal mass may be enormous in size 
and of a stony hardness ; it leads more frequently to the pseudo-diarrhoea 
of partial obstruction than to complete obstruction. 

2. Causes in the wall of the bowel give rise in most cases to chronic rather 
than acute obstruction ; the commonest of such narrowings are those due 
to cancer. These conditions are discussed elsewhere, and it is only their 
liability to an acute termination which needs consideration here. Such a 
final catastrophe may result from the impaction of faeces, or acute paralysis 
of the intestinal wall with or without peritonitis may develop. Congenital 
stricture is a rare cause of acute intestinal obstruction in early infancy; 
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apart from stricture of the rectum, the commonest site is in the duodenum, 
just above the entrance of the bile-duct, or in connection with Meckel’s 
diverticulum. 

3. The most common cause outside the intestine is strangulation of a 
portion of intestine by congenital or adventitious bands, diverticula or 
peritoneal adhesions. Such bands may result from old tuberculous or 
inflammatory disease, or may be a sequel to a laparotomy. They may be 
produced by the adherence of normal structures, such as the omentum, 
Fallopian tube or appendix to other abdominal organs, or may result from 
the presence of a persistent Meckel’s diverticulum. The latter may remain 
attached to the umbilicus, or its free end may become adherent. Such 
bands may obstruct by bridging across a portion of bowel, or a knuckle of 
bowel may become twisted round or under them, or, if the band is not long, 
mere kinking at its point of attachment may be sufficient to obstruct the 
lumen. Internal hernise may give rise to strangulation and intestinal obstruc- 
tion ; their commonest sites are congenital or acquired slits or tears in the 
mesentery or omentum, one or other of the normal peritoneal fossro, or, 
more rarely, the foramen of Winslow or congenital or acquired apertures in 
the diaphragm. The peritoneal fossae into which such internal herniae may 
pass are situated in the neighbourhood of the duodeno-jejunal flexure, in 
the peri-cffical region, and in the root of the pelvic mesocolon. 

4. Intussusception . — By intussusception is meant the passage of one 
segment of intestine into another immediately below. When this occurs a 
tumour is formed consisting of three layers, the outermost or intussuscipiens 
being the portion of bowel into which invagination is occurring, and the 
inner two constituting the intussusceptum, which therefore consists of an 
entering layer and a returning layer. Between these latter is the strangled 
mesentery, interference with the vessels of which speedily occurs and 
induces changes in the intussusceptum. The apex is the distal part of the 
intussusceptum, and the neck the narrow part where the returning layer 
turns to become the sheath or intussuscipiens. 

The chief cause of intussusception is undue enlargement of the intestinal 
lymphatic tissue producing irregular muscular action, aided no doubt by 
an unusually long mesentery, and by an atonic condition of the ileo-csscal 
sphincter. All these three factors, particularly the first, are most common 
in early childhood, and intussusception is consequently rare at other ages ; 
70 per cent, of cases occur in infants under a year old. In adults an intestinal 
polypus or carcinoma is often the starting-point of the invagination, which 
generally differs from that occurring in infants by being chronic instead of 
acute. 

Various forms of intussusception occur, of which the ileo-csscal variety, 
with the ileo-c 80 cal valve as its apex, constitutes about 70 per cent. Enteric, 
colic, ileo-colic and multiple intussusceptions are less frequent. An intus- 
susception always increases at the expense of the ensheathing layer, its apex 
remaining constant. 

5. Voloulus is a condition in which a coil of intestine becomes twisted 
on itself around its mesenteric axis, leading to interference with its circulation 
and with the passage of its contents. It occurs most frequently in the pelvic 
colon and the ileum, but may affect the cascum or any part of the intestine 
with a mesentery. It usually occurs late in life, is commonest in males, and 
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dep€ffid 0 i^rtly upon an abnormally shap^ mesentery and partly upon 
loading ot the loop from chronic con&tipatLon. The dilated coils above a 
chronic obstruction are especially liable to become twisted and so bring 
about an acute termination to the case. 

Pathology. — In acute intestinal obstructions the conditions found fall 
mainly into two groups depending on (1) the occurrence of obstruction of 
intestine with a previously normal lumen, and (2) acute obstruction ter- 
minating a case of gradually increasing chronic obstruction. 

1. In most cases in this group a portion of intestine is strangulated in 
addition to the obstruction to the lumen of the bowel, and consequently the 
condition of the intestine must be considered in three regions — ^namely, above 
the obstruction, below it, and in the strangulated coil itself. An exception 
occurs in the acute obstruction produced by an impacted foreign body, 
where, of course, there is no strangulation. 

(а) The intestine above an acute obstruction is usually greatly distended, 
its walls are at first pale and thin, and later oedematous and purple in colour, 
and the extent of these changes rapidly increases upwards as the obstruction 
persists. The distended coils are full of fluid (partly the normal dammed- 
baok secretion, partly an exudation of serum), and as the case progresses 
bacteria escape through the distended and paralytic coils, and lead to peri- 
tonitis. These changes are far more mark^ in small intestine obstruction 
than when the colon is affected. 

(б) Below the obstruction the coils are, as a rule, empty, contracted and 
pale. 

(c) As a result of circulatory interference, the strangulated coil itself 
becomes distended with effused blood and gas, the latter mainly COg, which 
cannot be absorbed. It is purple in colour, tense, oedematous and para- 
lysed, and it exudes bloodstamed fluid both into its lumen and into the sur- 
rounding peritoneum. If the strangulation is sufficiently severe to obstruct 
arteries as well as veins the coil becomes gangrenous in less than an hour. 
Such a coil is grey and loses its peritoneal sheen ; it is flaccid and exudes free 
gas and stinking fluid into the peritoneum. This condition is, of course, 
irrecoverable, but in less complete strangulation the intestinal wall quickly 
returns to normal when the strangulation is released. A strangulated cou 
soon looses power to prevent the passage of bacteria, and if left alone its 
vessels inevitably become thrombosed, and its walls become gangrenous 
and ultimately perforate. The contents of an obstructed loop are pro- 
foundly toxic, the toxicity being greater the higher in the course of the 
alimentary canal the obstruction is situated. 

2, When acute supervenes on chronic obstruction, the bowel has already 
had time to accommc^ate itself in some degree to the presence of narrowing 
of its lumen. The final blockage of the passage is most frequently due to 
impaction of faBces in the narrowed part, or kinking adhesion, volvulus or 
acute paralysis of the intestine above it. In such cases the already existing 
h^ertrophy above the obstruction gives place to rapidly increasing disten- 
sion, and as a result the intestinal circulation is interfered with, and gas, being 
no longer efficiently absorbed, collects within the bowel. The enteritis and 
ulceration usually present in some degree above a chronic obstruction rapidly 
increase, and perforation and consequent peritonitis speedily follow. 

Symptoms. — ^The symptoms of acute intestinal obstruction vary to a 
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certain eactent with the paiticnlai cause of the condition, but some of them 
are present in all oases. Of the general symptoms, pain, vomiting, con- 
stipation and collapse are the most important. 

Pain is an early symptom and is very severe, in many cases a patient in 
^rfect health being suddenly seized with an acute abdfominal pain which 
doubles him up and never remits. At first the pain is stabbing in nature, 
but later he complains of exacerbations which are oolic]^ in character, and 
which occasionally serve to locaUse the obstruction. If the case is allowed 
to progress until pentonitis supervenes, the continuous pain and tenderness 
associated with that condition are present in addition. 

Vomiting, preceded by nausea and severe retching, usually comes on 
about an hour after the pain, but it may be delayed for 8 or 10 hours. Once 
it has begun it continues with increasing frequency, and from the second 
to the fourth day it becomes faecal in character. The higher the site of the 
obstruction is situated in the bowel, the greater the vomiting and the sooner 
it becomes fsecal. Faecal vomiting is not due to antiperistalsis, but is caused 
by the stagnant and excessive secretions of the portions of bowel above the 
obstruction, gradually extending upward until they overflow into the stomach 
and cause vomiting. The faecal character is accounted for by the remarkable 
speed with which Bacillus cdH and other organisms multiply in the stagnant 
contents. 

Collapse is early and severe. The patient is prostrated, anxious, and 
restless, the pulse is rapid, small and thready, the temperature subnormal, 
and the extremities cold and clammy. The collapse is partly reflex from 
stimulation of the vagal and splanchnic nerve endings in the abdomen, and 
is partly due to loss of fluid from sweating and excessive intestinal secretion. 
A very important part is also played by the toxic intestinal contents ; the 
higher in the bowel the obstruction is situated the greater is the toxicity 
of the stagnating contents. 

Constipation is as a rule absolute, although the bowel below the obstruc- 
tion may empty itself shortly after the onset of the pain and vomiting. 
Neither faeces nor flatus are passed, and enemata after washing away any 
faecal material present in the bowel below are either retained or return slowly 
without force. 

In addition to these cardinal symptoms the patient presents certain 
other important signs. The tongue is dry and the teeth are covered with 
sordes. ^ The abdomen at first is not tender to touch, aud sometimes pressure 
may relieve the pain. It is often not distended, though iu some conditions, 
such as volvulus, the distension may be extreme. If acute obstruction 
supervenes on chronic obstruction visible peristalsis may be present, and the 
coils can be felt to harden under the hand. Occasionally a tumour is felt 
in the abdomen, especially in intussusception, where a sausage-shaped 
can frequently be felt. On auscultation intestinal sounds are present in 
increased inteiwity, and are high-pitched in character. If the case goes on 
until peritonitis supervenes the symptoms of that condition develop and 
consequently the abdominal picture changes. In acute intestinal obstruc- 
tion the urine is scanty and highly coloured, and when the obstruction is 
low in the bowel it contains a great excess of indioan. The viscosity of the 
blood is increased from loss of fluid ; this probably accounts for the frequent 
cramp-like pains in the limbs. 

22 
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Diagnosis. — The diagnosis of acute intestinal obstruction is usually easy, 
but the further differentiation of the site and nature of the obstruction, 
though sometimes fairly simple, is often impossible before operation. The 
history is of importance in deciding whether the acute symptoms have super- 
vened on those of chronic obstruction, in which case similar but less severe 
attacks which were relieved by enemata or purgatives may have occurred. 
A previous history pointing to gall-bladder trouble, particularly if the onset of 
obstruction is somewhat less acute than usual, suggests gall-stone impaction. 

Inquiry should be made for evidence of abdominal attacks sug- 
gesting appendicitis, salpingitis, or other conditions, which might produce 
bands. 

The presence in an infant of a sausage-shaped tumour, which can be felt 
to harden and is situated usually in the upper abdomen, with tenesmus and 
the passage of blood and slime, acute attacks of colic causing the child 
to scream and to draw up its legs, with occasional vomiting, forms a 
characteristic picture of intussusception, and enables a confident diagnosis 
to be made in many cases. In doubtful cases, examination under anaesthesia 
may be required, and rectal examination may enable the intussusception to 
be felt. 

In volvulus the onset is acute, but collapse may be absent. Vomiting 
is not frequent at first, but the characteristic feature is the rapid onset and 
extreme degree of distension. This distension may at first be localised and 
indicate the seat of the volvulus, but it soon involves the whole abdomen 
and may cause severe cardiac and respiratory embarrassment. 

Distension implies interference with the blood supply and consequent 
deficient absorption of gas from the bowel ; it is thus a valuable indication 
as to whether strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal obstruction has to be differ- 
entiated are numerous. The most important is hernia, and a careful ex- 
amination of the hernial apertures should always be made. In some cases 
of small femoral hernise in fat persons it is very easy to overlook the 
condition, and in the rare obturator hernia diagnosis is frequently only 
possible on opening the abdomen. Faecal impaction is another important 
condition to be considered, particularly in view of the grave results of 
laparotomy mistakenly undertaken for its relief. The history of chronic 
constipation and the presence of hard or putty-like masses in the rectum or 
pelvic colon should prevent errors. 

Peritonitis is often a source of difficulty. The extreme tenderness and 
rigidity, the absence of faecal vomiting, the partial nature of the constipation 
at first, as well as the temperature, history, and silence of the abdomen on 
auscultation are distinguishing features. Difficulty may arise from con- 
ditions causing acute stimulation of the sympathetic nerve, such as torsion 
of the testicles, ovary, or omentum, or the passage of a renal or biliary calculus. 
Careful inquiry of the history, the characteristic distribution of pain in the 
colics, examination of the scrotum and vagina and of the urine will usually 
lead to a correct diagnosis. Further, in these conditions enemata generally 
result in passing of flatus, and the course of the disease does not follow the 
usual sequence of cases of acute intestinal obstruction. In acute pan- 
creatitis the pain is localised in the epigastrium, while the constipation is 
usually not absolute. 
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Lead colic can be distinguished hj the blue line on the gums, the history, 
the blood picture, the absence of faeculent vomiting, and the result of enemata ; 
while a routine neurological examination will distinguish tabetic crises. 

Rare conditions which may lead to mistakes are embolus or thrombosis 
of the superior mesenteric vessels. In embolus some cardiac lesion is usually 
present, and in thrombosis there may be evidence of cirrhosis, gall-bladder 
disease or thrombosis of other veins, while hsematemesis and melsena B,th 
common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intes- 
tinal obstruction, but in the majority of cases, if operation is not undertaken, 
death occurs at varying intervals, the average being after 6 days. Once 
the obstruction has been relieved by operation recurrence is uncommon, 
excepting perhaps in cases due to adhesions following operation. Even 
when operation is undertaken acute intestinal obstruction has a grave out- 
look, depending partly on the length of time elapsing before operation and 
partly on the nature of the lesion present. Other conditions materially 
affecting the prognosis are the age and general condition of the patient, 
and the presence of toxsemia, septicaemia, peritonitis, or complicating con- 
ditions elsewhere. 

Treatment. — Excluding cases of faecal impaction the treatment of all 
cases of acute intestinal obstruction is immediate operation. The object 
of the surgeon is to locate the seat of the obstruction, and to relieve it as 
quickly as possible with the minimum of handling and exposure of the 
abdominal contents. When the abdomen is opened a collapsed portion of 
gut is sought, as it helps to localise the seat of obstruction. When found, 
the obstruction must be relieved in the simplest possible manner, by reducing 
a hernia, dividing a band, reduction of an intussusception by manipulation, 
removing a gall-stone, etc. If, however, the obstruction cannot be relieved, 
or if the bowel is too severely damaged to return to the abdomen, it is wise 
simply to establish drainage above the obstruction and to wait till the acute 
period is passed before undertaking further measures. In cases with much 
distension, where the obstruction is obviously in the colon, and where an 
exploration would entail considerable handling, the proper treatment is 
undoubtedly to perform a blind csecostomy and to delay further procedures 
until the distension has been relieved. Apart from operation, saline solution 
should be given intravenously, by the continuous drip method to combat 
the loss of chlorides and fluid, and opium may be given to relieve pain once 
the diagnosis is established and operation agreed to. Gas-gangrene anti- 
toxin (B. welchii) is of value in combating toxasmia, and helps to relieve 
distension. It should be given intramuscularly, the initial dose being 10,000 
units, followed by 4000 units on the two next successive days. 


APPENDICITIS 

./Etiology. — The two sexes are affected equally. No age is exempt, but 
whereas acute appendicitis is more common in children, chronic appen^citis 
is more common m adults. 

The appendix may become infected either by organisms spreading from 
the lumen of the ceecum or conveyed by the blood. In the former case, the 



676 


DISEASES OP THE DIGESTIVE SYSTEM 

QK^psal infeotion may presumably come from infected food, but septic foci 
in oonnection with the teeth, tonsils and na 8 o-phar 3 mx are undoubtedly of 
more importance. The latter are also the chief aources of hssmatogenous 
infection. 

The commonest organism is the BaeilkLs coli comrmmiB ; next in order of £re* 
quency come streptococci and staphylococci. The proteus, tubercle and 
actinomycosis organisms are rare. Congenital or acquired abnormalities are 
present in a considerable proportion of cases. In the former the appendix is 
not fully descended, is of the infantile variety, or is twisted on itself. In 
the latter, there are adhesions or kinks caused by previous inflammation 
either of the appendix itself or of neighbouring organs ; and in many cases 
the bands resulting from chronic intestinal stasis lead to kinking of the 
appendix. Obstruction to its lumen from any of these causes produces 
stagnation of its contents, and provides the necessary conditions for bacterial 
invasion. Foreign bodies are another cause, but they occur less frequently 
than might be expected. Intestinal worms, pins, and fruit pips and stones 
have all been met with, but by far the commonest foreign body is the so- 
called ‘‘ appendicular concretion,” formed of inspissated fsecal material 
moulded into shape by the appendix itself. 

Acute Appendicitis 

Pathology. — In catarrhal appendicitis the mucosa only is affected, but 
in the commoner diffuse type all the coats are involved, the organ being hyper- 
esmic, rigid, tense, and swollen, and the mucous membrane being frequently 
ulcerated. Later the lumen of the appendix becomes filled with pus, and 
if there is obstruction, empyema of the organ results. Later still, local or 
general gangrene occurs, the most frequent sites being the tip or the base. 
Perforation is very liable to take place at any of these stages, leading either 
to a localised appendicular abscess or to generalised peritonitis. Th^e chief 
factor in determining which of these two complications will occur is the viru- 
lence of the organism, since it requires time for the reaction of the peritoneum 
to come into play suflBciently to localise the results of perforation to the 
immediate neighbourhood. If the lumen of the appendix is obstructed by 
a stercolith, acute appendicular obstruction results, and the tension of decom- 
posing fsecal matter within its lumen leads to rapid gangrene and perforation. 
In milder cases the inflammation tends to resolve, and the appendix may 
return to an apparently normal condition, but if the attack has been at all 
acute, either adhesions or narrowing of the lumen generally remain, leaving 
it far more liable to further attacks of inflammation. If perforation and 
abscess fonnation occur and operation is not undertaken, spreading peritonitis 
results. Suppurative pylephlebitis may result from spread of infection along 
the mesenteric veins either with or without perforation of the appendix. 

Symptoms. — In nearly all cases the following symptoms are present, 
though they may vary in degree — (1) sudden abdominal pain, (2) pyrexia, 
(3) increased pulse rate, (4) g^tio-intestinal s^ptoms, (5) local signs. 

1. Sudden abdominal pain . — The onset is usually sudden, the patient 
being seized with severe abdominal pain, often severe enough to produce 
collapse and vomiting, and often referred at first to the region of the um- 
bilicus, particularly in children. Later the pain becomes more or leas local- 
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ieed to the right iliac fossa, and may be of considerable intensity^. In the 
obstrucriye type of case, colicky pain marks the onset, unassociated with 
fever or increase of pulse rate, and continues until perforation results, or 
operation is undertaken. In very severe cases, especially in children, ajid 
where early gangrene occurs, the pain majr be comparatively slight after the 
imtial onset, and in other oases the affection may progress to abscess forma<* 
tion with relatively little pain. Such cases are, however, the exception, and 
the pain is usually a prominent symptom. 

2. Pyrexia is almost always present at some time during the attack, 
except in cases of the obstnictive type, where its absence is apt to lead to 
mistakes in diagnosis, but its height is no measure of the severity of the lesion 
in the appendix. There is sometimes a rigor at the onset, and the temperature 
in an average case varies from 100® to 102®, rarely higher. A rise only to 
99® or 100® is not uncommon, but is important, as very few cases occur in 
which there has not been some pyrexia at some period of the attack. When 
a localised abscess has formed, and in very severe cases with peif oration and 
generalised peritonitis, the temperature may be normal or subnormal 
throughout. 

3. The 'pulse rale is usually increased and tends to continue to increase as 
the disease progresses. In cases of appendicular obstruction there may be 
no increase in the pulse rate until perforation has occurred. 

4. Gaslro-intestinal disturbames are almost invariably present. The 
tongue is furred and rapidly becomes dry. Vomiting is frequent. There is 
usually vomiting at the onset of the attack, and though this persists in the 
severe cases with peritonitis, it may pass off, but nausea usually continues. 
Constipation is the rule, and in the majority of cases is absolute. Diarrhoea 
is, however, by no means uncommon, indicating usually a pelvic position of 
the appendix, in which the inflammation spread to and irritates the rectum. 
If the process is allowed to progress, complete constipation resulting from 
peritomtis and consequent paralysis of intestinal movements ensues. Even 
before this stage has l^en reached, auscultation over the region of the csscum 
often reveals a complete absence of the usual intestinal sounds, which may be 
of considerable help in diagnosis. 

5. Locai signs , — There is usually no distension of the abdomen at the 
onset of the attack, but on inspection it will be seen that the lower abdomen 
moves less freely than the upper on respiration, and the right side less than 
the left. There is frequently hypereesthesia of the skin in the right iliae 
fossa, and occasionally some cedema can be discovered by loosely picking up 
the skin and subcutaneous tissues between the fingers and comparing ^rith 
the other side. There is great rigidity of the right rectus muscle, and this is 
probably the most important single rign ; the rigidity is often too great to 
allow of any proper deep palpation. In addition to the rigidity there is 
great tenderness and pain on palpation, which has its maximum at Hac- 
Bumey’s point, situated at the junction of the outer and middle thirds of 
a line drawn from the anterior superior iliac spine to the umbilicus. In 
children the maximum pain and tenderness are often in the region of the 
umbilicus. In some cases an ill-defined mass can be felt in the right iliac 
fossa, and the longer the history, the more likely is such a mass to be present. 
It is constituted mainly of adherent coils of intestine and omentum surround-* 
ing the inflamed or perforated appendix. Rectal examination is often of 
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value, and in many cases a tender mass can be felt on the right side of the 
rectum^ when none can be made out from above. Considerable irritability 
of the bladder may be present, especially with a pelvic appendix, and the 
urine, which is scanty, frequently contains albumin. 

A blood count is occasionally of value for purposes of difEerentiol diagnosis, 
and usually shows a leucocytosis of from 15,000 to 20,000. 

In many of the worst cases, some or all of these signs and symptoms may 
be absent, but with a careful examination and a clear history it is usually 
possible to reach a correct diagnosis. 

In some cases an abnormally situated appendix gives rise to characteristic 
symptoms. With a retro-ceecal appendix, local signs in the right iliac fossa 
may be absent, there being instead great pain and tenderness in the loir, 
and riffldity without great tenderness of the right rectus. These cases arc 
specially apt to develop subdiaphragmatic abscess, and later empyema. .An 
appendix running down into the pelvis is apt to give diarrhoea and bladder 
irritability, local rigidity may be slight and a mass can usually be felt per 
rectum. An app^^ndix running directly inwards may occasionally give rise 
to left-sided symptoms. 

Course. — Where a correct diagnosis is made, early operation should be 
undertaken at once, for reasons to be discussed later, but if for any reason 
operation is delayed the case may take one of three possible courses. 

(а) Gradual recovery may ensue, and in first attacks this will occur in 
a large number of cases. Improvement begins about the second or third 
day and the acute symptoms generally subside in a week. In such cases the 
patient is extremely liable to have further attacks, a liability which is in- 
creased in proportion to the degree of change which has occurred in the 
appendix. 

(б) In many cases, as the result of ulceration or perforation of the appendix, 
the local symptotns not only do not disappear at the end of the first week, 
but persist and become aggravated. The temperature usually rises and 
there may be rigors, while at the same time a tumour becomes palpable in 
the iliac fossa. In some cases the abdominal wall may become oedematous 
and indurated, and the patient frequently begins to lose weight rapidly, to 
sWeat profusely and to show all the signs of closed suppuration. If an 
operation be now performed, an abscess is found in connection with the 
appendix, having definite walls composed of adherent and matted intestine, 
omentum and parietal peritoneum. Such abscesses often contain large 
quantities of very foul-smelling pus, and if left alone may burst into the 
rectum or general peritoneum, or more rarely on to the siuface, usually in 
the neighbourhood of the umbilicus. Spontaneous recovery may follow 
rupture into the rectum or on to the surface, but in the other cases death is 
almost certain to ensue. 

(c) The third result of an unoporated attack of acute appendicitis, and 
by far the commonest cause of death in this disease, is generalised peritonitis. 
This may occur either from perforation of the appendix before limiting 
adhesions have had time to form, as in cases of the obstructive type, or it 
may occur without any perforation at all. In the latter case bacteria pass 
through the wall of the inflamed appendix and set up suppuration in the 
nei^Dourhood ; if the resistance is poor, this involves the neighbouring 
pentoneum and ultimately leads to a generalised infection. In other cases 
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a localised abscess may form and later burst into the peritoneum, a result 
often ^lecipitated by sudden exertion on the part of the patient, injudicious 
palpation, or the administration of aperients. The great danger of appendi- 
citis, and one that can only be met by immediate operation in all definite 
cases, is that general peritonitis may occur from the very beginning, and its 
symptoms may be indistinguishable from those of the acute appendicitis 
itself. In the hands of competent abdominal surgeons, operation in the early 
stages is one of almost absolute safety, and in these circumstances any delay, 
with the shadow of pi^ssible peritonitis menacing the patient at any time, 
is quite unjustifiable. 

Diagnosis. — ^ appendicitis is by far the commonest acute im 
ilammatory condition occurring in the abdomen in people under middle 
ag?, it mui^ always be thought of in the presence of acute abdominal disease. 
In a typical case, with acute onset of abdominal pain, generalised at first 
and later settling into the right iliac fossa, with vomiting, constipation and 
local rigidity and tenderness, the diagnosis is easy, but one or more of these 
signs may be absent, and in such cases it is well to remember that a single 
positive sign is worth several negative ones. The most constant single sign 
is tenderness on deep pressure in the iliac fossa, and if this is present even 
in moderate degree, the case must be carefully watched before a diagnosis 
of acute appendicitis can be safely discarded. 

Rectal examination may reveal bulging of the rectal wall by an abscess, 
particularly with a pelvic appendix, which, if palpable, is exlremely tender. 

A general examination of the patient is essential in order to eliminate 
certain other conditions which sometimes lead to mistakes. Right-aided 
pneumonia may cause difficulty, as the onset is sometimes associated with 
considerable pain and ri^dity in the right side of the abdomen, but as a rule 
the accompanying respiratory symptoms and signs, especially the rapid 
respiration, will prevent error. In children, contraction of the right psoas 
muscle with flexion of the hip may suggest an acute arthntis or even a psoas 
abscess, whilst a psoas abscess is occasionally mistaken for appendicitis. Of 
the abdominal lesions most likely to cause confusion the most difficult to 
differentiate is acute tubo-ovarian disease in women. In some of these 
cases, appendicitis coexists from spread of infection, and where doubt re- 
mains after a thorough pelvic examination it is safer to operate than to risk 
leaviug a possible acute appendicular lesion. 

In perforation of gastric or duodenal ulcers, the general shock is more 
profound, the rigidity is more general and board-like, and the pain is diffuse 
and not localised ; in biliarv, renal, and intestinal colic, the nature and 
distribution of the pain usually suffice to prevent mistakes. Twisting of a 
small ovarian cyst may be impossible to differentiate, but operation is called 
for in either case. In certain cases of typhoid fever the clinical picture may 
simulate appendicitis very closelv. The relatively slower pulse and higher 
temperature, the constant headache, and the absence of any definitely acute 
onset, are of the greatest help in distinguishing, and a leucoc3rte oount may 
be of considerable assistance, as leucopenia is present in typhoid fever in 
contrast with the leucocytosis of appendicitis. 

Prognosis. — If left alone a considerable proportion of cases of acute ap- 
pendicitis tend to recovery, but it is at present impossible to give an accurate 
prognosis of the course of any particular case within the first 48 hours. The 
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0lib{ cause of death is peritonitis, and leas often pylephlebitis, septiceeinia, 
Of pulmonary embolism, Even if recovery from a first attack do^ occur, 
Ae patient is left with a far greater liability to subsequent attacks, and is in 
some danger of acute or chronic obstruction from the adhesions which so 
frequently develop. Successive attacks of appendicitis tend to be more 
severe, and a patient who has had two is almost certain to have further 
trouble. 

With early operation the prognosis is extremely good, death being rare 
after operation within 36 hours. Even when operation is undertaken later 
ia the attack, the prognosis is still good, unless general peritonitis has 
ensued, in which case the prognosis without operation is uniformly bad. 
A further great advantage of early operation is that drainage of the abdo- 
men can be avoided in these cases, whereas in later operations drainage is 
frequently necessary with a consequent increased risk of post-operative hernia. 

Treatment.— In acute appendicitis operated on within 36 hours of the 
onset, the mortality in the hands of competent surgeons is negligible, and since 
it is quite impossible to determine the course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is definitely 
established, operation should be undertaken at once. Some surgeons are of 
opinion that when the case is seen later than 48 hours from the onset and is 
tending to improve, medical treatment should be undertaken until the attack 
has subsided, and the appendix should be removed during the quiescent 
period. Since operation in these cases is, with modern technique, very little 
more difficult or dangerous than in early cases, such a view has little to re- 
commend it, since it condemns the patient to two tedious periods of sickness 
instead of one, and there is, in addition, the risk of the patient’s natural 
objection to an operation, when he feels perfectly well, overcoming the advice 
he has been given and leaving him exposed to all the risks of a further attack. 
When peritonitis or localised abscess formation has occurred, there are no 
two opinions as to the necessity of operation. If, for any reason, operation 
is impossible or refused, the patient should be kept in the Fowler position, 
should have nothing but water by mouth, and may be given morphine to 
diminish both pain and intestinal movement, provided always that the 
question of operation has been finally and defimtely decided. Under no 
circumstances should a purge be given, as there can be no doubt that in far 
too many cases purgation is the direct cause of perforation. 

Where an appendicular abscess has developed, it was formerly held that 
the abscess should be drained and the appendix removed subsequently. 
Modern surgical opinion is in favour of doing both at one operation, and in 
the hands of an experienced operator this procedure is undoubtedly best, but 
where skilled surgical aid is not available, simple incision and drainage of the 
abscess meet the immediate emergency. 

E. G. Slesinoer. 

Recurrent Subacute Appendicitis, Chronic Appendicitis and 
Appendicular Dyspepsia. 

At one time 1 diagnosed chronic appendicitis with confidence, and 
regarded it as a common cause of abdominal symptoms. In recent years 
I have diagnosed it with less and less confidence, and am now doubtful 
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whethet such a condition really exists* I have seen hxtndreds of patients 
who have had their appendix removed for “chronic appendicitis “ without 
the slightest benefit, and I am inclined to think that there is no justification 
for penornmg apmndicectomy unless there is a history of subacute attacks^ 
however slight. A considerable proportion of patients suffering &om cokm 
spasm and muoo-membraneous coho and other abdominal neuroses and 
aodominal allergy, as well as from chronic cholecystitis, have their app^d&t 
removed without benefit before a correct diagnosis is made. Perhaps five pra 
cent, of the patients, who ten years ago would have had their appenw 
removed for “ chronic appendicitis,” have recurrent subacute appendicitis 
and will benefit from appendicectomy. But there is no longer any excuse for 
ascribing symptoms to a “ long,” “ kinked,” “ obliterated,” “ adherent,” or 
“ controlling ” appendix. Symptoms are not likely to disappear permanency 
after appendicectomy unless the appendix contains pus or shows other 
definite signs of inflammation on naked-eye examination. 

Symptoms. — A diseased appendix may give rise to gastric symptoms, 
accomj^nied by constant discomfort or short attacks of pain in the right iliac 
fossa. Epigastric pain, which may radiate downwards to the umbilicus or below, 
and occasionally towards the right iliac fossa, occurs after meals. The time 
of its onset is very irregular. Most commonly it occurs immediately after 
meals, but occasionally it may be delayed for 2 or 3 hours. It is at the 
most only slightly relieved by alkalis, and food rarely gives even momentary 
relief. It is aggravated by fatigue to a greater extent than is the case with 
the indigestion of gastric and duodenal ulcer and gall-bladder disease. The 
degree of discomfort varies from time to time ; it is rarely completely 
absent and may sometimes be sufficiently severe for the patient to go to bed. 
Nausea is common and is often present in the absence of vomiting. Vomiting 
may occur, especially after food and when the pain is severe, but it gives muoh 
less relief than in gastric ulcer. Heartburn and acid regurgitation are un- 
common. Heematemesis may occur from an acute gastric or duodenal ulcer 
secondary to the appendicular infection, which is also occasionally associated 
with a chronic gastric or duodenal ulcer. I have several times seen lasting 
benefit follow the removal of the appendix after an acute attack in a patient 
with a chronic ulcer, which had presumably been kept active hitherto by the 
presence of latent disease in the appendix. 

Tenderness is generally more marked in the right iliac fossa than in the 
^igastrium, even when there is no spontaneous pain in the former situation. 
Occasionally the localised tenderness can be discovered only when pressure 
is exerted directly over the appendix after it has become visualised with the 
X-rays. In many cases pressure in the right iliac fossa leads to no local pain, 
but to discomfort in the epigastrium, sometimes with nausea, exactly simulat- 
ing the spontaneous symptoms. Constipation is commonly present. In 
rare cases there may be chronic diarrhcsa, but more frequently a form 
of pseudo-diarrhoea, in which frequent small stools are passed owing to 
irritation of the rectum by a chronically inflamed appendix situated in the 
pelvis. Pelvic appendicitis may also lead to irritabifity of the bladder with 
frequent micturition, and in women to dysmenorrhoea. 

An operation is not justifiable for chronio appendicitis, unless the diagnosis 
has been confirmed by means of the X-rays and, if possible, by Bastedo’s 
inflation sign. The appendix can be visualised in almost all normal individuals 
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and in about 80 per cent, of cases of appendicitis, and its discovery in the 
pelvis or immediately under the liver may explain anomalous symptoms. 
When the appendix is inflamed, all or part of it, especially the base or the tip, 
is found to be the point of maximum tenderness, definitely more tender than 
the end of the ileum or the csBCum. By manipulating the csecum so that the 
position of the appendix in the abdomen is altered, the tender point moves 
with it. In some cases pressure on the appendix produces epigastric dis- 
comfort, either with or without local tenderness. Indirect evidence of appen- 
dicitis is occasionally afforded by the presence of ileal stasis, and by the 
recognition of adhesions in the right iliac fossa, which are most commonly 
due to previous attacks of acute or subacute appendicitis. 

On mflating the colon with air through a tube introduced into the rectum 
generalised discomfort is felt in the lower part of the abdomen. Bastedo’s 
sign is the production under these conditions of localised pain in the right 
iliac fossa with increased tenderness, sometimes associated with or even 
entirely replaced by epigastric discomfort. This is present in a large propor- 
tion of cases, but never in salpingitis, ureteral calculus, gall-bladder disease 
or other conditions, which might simulate chronic appendicitis. The in- 
flation should be carried out during the X-ray examination, as it raises a 
pelvic csBCum and brings the appen£x within reach of the palpating fingers. 
It also unravels confusing pelvic shadows and makes it possible to decide 
to what extent adhesions are present in connection with the terminal ileum, 
caecum and appendix. If inflation fails to raise a pelvic caecum and appendix 
into the abdomen, the X-ray examination should be repeated with a full 
bladder, which always brings them within reach of abdominal palpation 
except in the very rare cases in which they are fixed in the pelvis. 

If repeated attempts fail to visualise the appendix it is probable that 
its mouth is obstructed ; in the presence of suspicious symptoms and tender- 
ness in the ileo-csecal angle the absence of an appendicular shadow favours 
the diagnosis of appendicitis. In such cases Bastedo’s sign is also negative, 
as it depends upon distension of the appendix itself, which is only possible 
when barium can enter it. 

Treatment. — Kecovery should follow the removal of a grossly diseased 
appendix, but it is not infrequent for the symptoms to persist for a time or 
recur after the operation, especially if the disease is associated with some 
visceral neurosis or with chronic gastritis, gastric or duodenal ulcer, chronic 
typhlitis or chronic cholecystitis. Such associated conditions require attention 
both before and after the operation, and if the gall-bladder is diseased it should 
be removed at the same time. 

Arthur F. Hurst. 


DISEASES OF THE LIVER 

TESTS FOR HEPATIC FUNCTION 

The most practically useful tests for hepatic efficiency in cases of suspected 
liver disease with or without jaundice are the Isevulose tests, the hippuric 
acid test and the serum choline esterase test. For the Icevulose tests 50 g. 
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of IsBVTilose are taken in 100 c.c. of water on an empty stomach : the blood 
sugar is estimated immediately before and one and two hours later. Normally 
the first hour rise is between 0 and 20 mgrm. per 100 c.c. ; at the end of the 
second hour the figure should fall within 5 mgrm. of the fasting figure. A 
combined rise of more than 25 mgrm. is suspicious, and of more than 30 mgrm. 
is certain evidence of hepatic insufficiency. If the fasting blood sugars is 
below 80 mgrm. or all the figures are above 120 mgrm., no definite conclusions 
can be drawn from the test. This test has recently been improved by sub- 
stituting the estimation of the laevulose in the blood for that of the total 
blood sugar. 

The hippuric acid test depends on the fact that in hepatic disease the 
power of the liver to conjugate benzoic and amino-acetic acids to form hippuric 
acid is reduced. The hippuric acid is estimated in the urine. 

In hepatic disease there is also a diminution in the serum choline esterase, 
an enzyme which destroys acetylcholine with the formation of choline and 
acetic acid. The esterase is estimated by measuring the amount of COg 
liberated when acetylcholine is added to a mixture of the blood serum and 
Ringer’s solution ; the bicarbonate of the latter reacts with the acetic acid 
formed to set free CO 2 . 

In considering the diagnosis of jaundice van den Bergh’s reaction for 
excess of bile-pigment in the blood will be described, and the direct investiga- 
tion of the bile obtained by means of a duodenal tube will be considered in 
connection with disorders of the gall-bladder and bile-ducts. 


JAUNDICE 

Definition. — Jaundice is the condition caused by the presence of bile- 
pigment in the blood, which manifests itself clinically by yellow coloration 
of the conjunctivas and skin. 

iCtiology and Pathology. — ^All cases of jaundice may be divided into 
three groups — haemolytic jaundice, hepatic jaundice and obstructive jaundice. 

(a) H.®molytic Jaundice. — In haemolytic jaundice bilirubin is produced 
in excess from hajmoglobin set free in the general circulation by the destruc- 
tion of red cells as a result of abnormal fragility, as in achol uric jaundice, or 
of the presence of haemolytic toxins in the blood. The haemoglobin set free is 
broken down, and bilirubin is formed by the action of the endothelial cells 
of the spleen, and to a less extent the similar endothelial cells of Kupffer, 
which lie along the portal capillaries adjacent to the bile capillaries of the 
liver, and the endothelial cells of other organs. The excess of bile-pigment 
in the blood is thus formed quite independently of the glandular cells of the 
liver. 

(b) Hepatic Jaundice. — This includes the toxic and infe^tiv^e jaundice 
described under the headings acute and subacute necrosis oft^ITIiver (p. 695) 
and infective hepatitis (p. 698) respectively. The jaundice is the result of 
damage to the liver cells which are unable to convey the bile-pigment from 
Kupffer’s endothelial cells into the bile capillaries ; the pigment consequently 
passes to the hepatic vein and thence into the general circulation. 

(c) Obstructive Jaundice. — In obstructive jaundice bile excreted by 
the hepatic cells is reabsorbed by the hepatic blood capillaries, together 
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{>^bap8 with the lymphatics, owing to the rise in pressure caused by obstruo* 
tibn of the bile-ducts. The obstruction may occur (1) within the ducts, 
or it may be due to (2) changes in their walls or (3) pressure from without. 

1. Obstruction within the diicts, — ^This is almost always due to gall-stones. 
In very rare cases a hydatid cyst has ruptured into a duct, whidi becomes 
obstructed by a piecTormembrane or a daughter cyst, or a round worm 
has entered the common bile-duct from the duodenum. 

2. Ohstntction due to changes in the waUs of the ducts. — -Congen ital oblitera- 
tion of the bile-ducts is a rare cause of icterus neonatorum (p. 688). An 
,j|.cguired stricture may result from accidental injury of the common bile- 
duct during operation. Cata rrhal jaunflice is due to the obstruction produced 
by inflammatory swelling at the mouth of the common bile-duct. Infective 
and suppu rative cholangitk also lead to jaundice, but in some cases the 
obstruction to the ducts is associated with changes in the liver cells, which 
are in part responsible for the production of the jaundice. 2?rimaj:y carcinoma 
of the hepatic and common bile-ducts and biliary papilla give rise to jaundice. 

3. Pressure on the ducts from M alig nant tumours of the livex 

and very rarely gummata and hydatid cysts give rise to jaundice by pressing 
on the intrahepatic branches of the bile-ducts ; if some of the latter escape, 
bile still passes into the duodenum from other parts of the liver and the 
fsBoes remain coloured. The tumour may also project into the portal fissure 
and give rise to jaundice with colourless stools by pressing upon the hepatic 
ducts or common bile-duct. 

Enlarged glands in the portal fissure may cause jaundice by pressure 
upoii’^fhe ducts. The ihost common cause is primary or secondary cancer 
of the liver, as these glands drain the liver, but not the other abdominal 
viscera or peritoneum ; for the same reason they rarely become tuberculous. 
They are very rarely enlarged in Hodgkin’s disease and never in syphilis. 

Jaundice may occur ia„fi.ancer of the stomach, even when no secondary 
deposits are present in the liver or in the glands in the portal fissure. This 
is due to the pressure of glands in the neighbourhood of the head of the 
pancreas, or to direct spread of the growth mto the lesser omentum, where 
it compresses the common bile-duct and may invade its walls. 

Jaundice is produced by obstruction of the common bile-duct when 
chronic pancreatitis occurs in an individual in whom the duct is embedded 
"In ?He bead of the gland. It is generally present in cancer of the head of 
the pancreas j but very rarely with a pancreatic cyst or calculus. 

Symptoms. — Jaundice appears first in the conjunctivsB and then suc- 
cessively on the face, neck, body and limbs. The mucous membrane of 
the lips and palate becomes yellow very soon after the conjunctivse. In 
chrome obstructive jaundice the pigment in the skin becomes dark green. 
In a small proportion of very chronic cases xanthoma develops, but this 
condition is more common without jaundice (p. 1468). The patches consist 
of cholesterol, which the blood in jaundice contains in excess. In chronic 
jaundice there is a tendency for telangiectases to develop over the body and 
face ; they may disappear at the same Hfne as the jaundice. !£urpura and 
hsemorrhage from mucous membranes, especially the nose and gums, may 
occur. 

The urine becomes bile-stained before the conjunctivss and skin, the 
interval being sometimes as long as 24 hours, but it generally returns to 
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normal before the yellow colour of the skin has disappeared. The urine may 
be yellow, olive, dark brown or even black. The colour can be distinguished 
from that in uiobilinuria, heematuria and melanuria, and that product by 
rhubarb, senna, santonin and chrysophanic acid by Gmelin’s test for bile- 
pigment. 

When obstruction to the bile-ducts is complete, no bile reaches the 
intestines and urobilin is absent horn the urine ; when the obstruction is 
incomplete, decomposition of the bile which reaches the intestines may occur 
and urobilinuria results. Bile-salts are only present in the urine for the first 
few days. Their disappearance is due to the fact that they are only produced 
in very small (mantities, being constantly reabsorbed &om the bowel and 
then re-excreted ; when the bile-ducts are obstructed the kidneys rapidly 
excrete all the bile-salts present in the blood. In chronic obstructive jaundice 
bile-stained casts are almost always present in the urine, and less frequently 
albuminuria occurs. The urine often reduces Fehling’s solution owing to 
the presence of glycuronic acid. 

The foces are bulky and often extremely offensive. When the obstruc- 
tion ils complete they are clay- coloured*, owing partly to the absence of sterco- 
bilin and partly to the presence of excess of fatty acids and soaps which 
require the presence of bile for their complete absorption, and of neutral 
fat if the pancreatic duct is simultaneously obstructed (p. 688). Loss in 
weight results, and the excess of undigested food which reaches the colon is 
likely to cause excessive bacterial decomposition. This may lead to intestinal 
intoxication if the hepatic cells are damaged and their antitoxic action 
impaired. 

The sweat may contain bile, which is also sometimes present in the tears 
and in the milk ; but the saliv^ cerebro-spinal fluid ana mucus of the ali- 
mentary canal are free from bile, although the salivary glands and other 
Organs are deeply bile-stained. The sputum in pneumonia and the effusion 
in pleurisy and peritonitis contain bile-pigments. The blood plasma is tinged 
with bile. Coagulation is considerably delayed in obstructive jaundice owing to 
deficiency of prothrombin. This is a result of lack of fat-soluble vitamin K 
{“ Koagulation vitamin ”), too little of which is absorbed when bile is ah^ut 
from the small intestine. 

In jaundice of recent origin the pulse is slow as a result of the presence 
of bile-salts in the blood. Pruritus occurs in about 20 per cent, of cases, 
especially when the jaundice is deep ; it may be very severe and interfere 
with sleep. It is not directly due to the jaundice, as it may occur before 
the jaundice appears and continue after its disappearance ; when present 
before the jaundice, it may subside with the onset of the latter, and it has 
also been observed in association with gall-stones when^no jaundice was 
present. 

The yellow vision or xanthopsia of jaundiced patients is less marked than 
that caused by santonin, and is rarely sufficiently obvious for the patient 
to mention is unless directly asked. 

Diagnosis.-— (a) Recognition op Jaundice ; van den Bergh’s 
Reaction, — Bilirubin is normally present in the blood. Just as the kidneys 
in diabetes do not excrete sugar until the concentration in the blood 1^ 
reached the leakage-point, which is considerably higher than the normal 
concentration, so no bilirubin passes into the urine until the concentration 
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in the blood has risen from the normal of 1 in 250.000 to the leakage-point 
df 1 in 50,000. About the same concentration is required to cause jaundice, 
but the appearance of a trace of bile-pigment in the urine is easier to recognise 
with certainty than the first trace of pigmentation of the skin or conjunctiva. 
Moreover, the pigmentation is somewhat slower to develop, and it remains 
for a time after all pigment has disappeared from the urine. 

Hijmans van den Bergh has shown that excess of bilirubin in the blood 
can be recognised by a colour reaction, now commonly known as van den 
Bergh*s test, which is given by Ehrlich’s diazo reagent. The direct reaction 
may be prompt,” the maximum being reached within 30 seconds ; it may 
be delayed ” for 1 to 15 minutes or be entirely negative ; or it may be 
“ biphasic,” giving a slight prompt reaction, followed after a delay by gradual 
deepening of the colour. The indirect reaction^ obtained after precipitation 
with alcohol so as to bring the bile into alcoholic solution, is always prompt. 

With van den Bergh’s test it is possible to distinguish two different forms 
of bilirubin. The direct reaction is prompt when the bilirubin is reabsorbed 
into the blood after it has been excreted by the hepatic cells in cases of 
obstructive jaundice, but is negative or delayed when the excess of bilirubin 
is a result of over-production, as in haemolytic jaundice ; it is negative, 
delayed or biphasic when the jaundice is due to inability of the hepatic cells 
to excrete it, as in toxic and infective hepatic jaundice. 

By means of van den Bergh’s test it is also possible to recognise latent 
jaundice. Thus the hyperbilirubinaemia present in pernicious anaemia gives 
a positive indirect reaction, although there is no jaundice except in 
occasional acute h 8 emol 3 rtic crises. Excess of bilirubin in the blood at a 
concentration below the leakage-point may also result from a very slight 
degree of biliary obstruction, such as may occur with a stone in the ampulla 
of Vater and in some cases of cirrhosis and of secondary carcinoma of the 
liver ; it is recognised by giving a positive direct van den Bergh’s reaction 
in spite of the absence of jaundice and of bile from the urine. In cases of 
progressive obstructive jaundice a positive direct reaction may be given at a 
stage before jaundice develops and bile appears in the urine, and still longer 
before any change is noticed in the stools. 

(5) Differential Diagnosis of the Cause of Jaundice. 

1. AgCy sex and history . — Transient jaundice is common in the newly 
born (p. 688). Obstructive jaundice may result from congenital obliteration 
of the bile-ducts (p. 734) and congenital syphilis (p. 713). Severe jaundice 
in infants may be familial (p. 688). Mild infective jaundice may occur 
sporadically or in epidemics among infants ; it is identical with the catarrhal 
jaundice of older children and adults. Epidemics of very fatal jaundice were 
formerly common in lying-in hospitals ; sporadic cases still occur. The 
infection may enter by the umbilicus, which is red and swollen and may 
bleed, or by the alimentary tract ; jaundice appears about the fifth day and 
is accompanied by high fever and severe septic symptoms. Hsemorrhage may 
occur from the alimentary tract or kidneys. 

Jaundice occurring in childhood or before the age of thirty is generally 
catarrhal. ^After th irt y gall-stones become a more common cause, especially 
in Women, and a^r7|pfty cancer is the most common cause in both sexes. 
Jaundice devel^ing injgregnancy should raise a suspicipu of acute necrosis 
of the liver. When jpaQre than one member of a family are affected, an 
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iafectioiif. ^uch aa spiroc liffi tafl ja^ndicej or a tazeamia is probably the cause 
in acute cases ; lUiihxQ^c cases aohol uiic jaundice should be considered. 

In jaundice of obscure origin the posMoDity of a toxic origin should be 
remembered, and inquiries made whether the patient has recently received 
treatment with organic arsenical preparations, atophan, etc. 

2. Colour, — In ha&andytic has a characteristic lemon- 

yellow colou r, though the conjunctivse are Tmaffectedf In acute anT's^ 
acute hepatic necrosis, iiich as the t CTc cau^ by arsenobenzene, 

the skin assi^aifia^§^ very bright yeU is quite distinct from 

that of ordinary jaundice caused by obstruction of the bile passages. The 
former is probably produced by the form of bilirubin which gives only an 
indirect van den Bergh reaction, and the latter is produced by the form 
which also gives a positive direct reaction. A dirty yeU ow pr greexnsh 
j^ellow colour occms only in chronic and more or less com plete obstructive 
jaundice. 

3. Course. — Jaundice of short duration is generally catarrhal or due to 
the passage of a gall-stone. Obstructive jaunmce, w!bch jprp^^esses until it 
becomes extremely deep, suggests csincer or chronic pancreatitis, whilst 
chronic jaundice, which varies from time to time, andjntCTn^tjgpt jauntdice 
are generally due stone in the ampulla of Vater, but may also be due to 
cancer of the ampulla of Vater. 

4. Condition of the gall-hladder. — Enlargement of the gall-bladder indicates 
obstruction of the cystic or common bile-duct, though the former is not 
likely to be associated with jaundice. The enlargement is present in over 
90 per cent, of cases in which obstruction is due to causes other than gall- 
stones, but in only 20 per cent, of cases of calculous obstruction. This 
difference is known as Courvoisier’s law, and is due to the contraction of the 
gall-bladder caused Ky chrome inflammation in cholelithiasis, in which, 
moreover, the obstruction is often incomplete. 

5. Condition of the liver. — Jaundice associated with great enlargement of 
the liver is generally due to growth if it is irregular, and to chronic obstruction 
pf Jthe common bile-duct if the liver is smooth ; the irregular enlargement due 
to syphilis is less extreme, and, like that due to hydatid cysts or an abscess, 
is rarely associated with jaundice. The presence of ascites points to a 
growth or to cirrhosis, but the jaundice is generally more marked in the 
former. 

6. Examination of the stools. — The presence or absence of stercobilin in 
the stools shows whether the common bile-duct is incompletely or completely 
obstructed. Slight excess of fatty acid and soap without any striated meat 
fibres or starch occurs in imcomplicated jaundice ; excess of neutral fat, 
as well as fatty acid and soap, together with striated meat fibres, points to 
obstruction of the pancreatic duct. Complete absence of both bile and 
pancreatic juice from the intestinal contents indicates obstruction of the 
common bile-duct by a growth. Incomplete obstruction of the bile-ducts 
without interference to pancreatic digestion points to gall-stones, catarrhal 
jaundice or chronic pancreatitis. 

7. Pain.— iCoD^taut pain su gg ests grow^, a.ttacks of pain gall-i^pnpS|^ 
and ahsence of pain catarrhal jaun(iice, acute or su bacute necr oaiSj in£^ci|dv6€^ 
hepatitis or chronic pancreatitis ; but many exceptions to this general 
statement occift. 
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8. SjwAiJw. — Active sigm of sjrjMis or scars of old lesions indicate 
tie possioilitj of a syphilitic origin, or of poisoning by an organic arsenical 
j^eparation which a patient may be having for syphilis without his own 
doctor’s knowledge. 

Treatment. — The treatment of jaundice is the treatment of the con- 
dition which causes it. The subject, therefore, requires no further con- 
sideration here, except for the pruritus and tendency to hsemorrhage, which 
are results of the jaundice itself. Thyroid, J gr. three times a day, and 
fractional doses of calomel may give relief to the pruritus, which is also 
helped by a warm alkaline bath, or moistening the irritable parts of the skin 
with 1 in 40 carbolic acid, 1 in ^ ichthammol, or 1 in 70 solution of menthol 
in spirit. The tendency to haemorrhage can be controlled by the administra- 
tion of vitamin K and bile-salts by mouth. Calcium, which is present in the 
blood in normal amount, is without effect. 

Simple Jaundice in Infants (Ictebus Neonatorum) 

Etiology. — Simple jaundice occurs in about 50 per cent, of infants, 
especially among the premature. 

Pathology. — The number of red corpuscles is high in the newly born, 
but quickly falls during the first few days of life. The excessive blood 
destruction is associated with an excess of bile-pigment in the blood, as shown 
by van den Bergh’s reaction, which gives a positive indirect but negative 
direct reaction in all new-born infants. The jaundice is therefore ha3molytic, 
and when death occurs from some indepenaent cause nothing abnormal is 
found in the liver or bile-ducts. 

Symptoms. — The jaundice generally begins on the second or third day 
of life ; it increases in intensity for 2 or 3 days and then gradually diminishes 
until it disappears after 1 or 2 weeks, but occasionally it lasts for a longer 
period. The jaundice begins on the face and spreads over the whole of the 
body ; unlike other forms of jaundice, the conjunctive are affected after 
the skin, and in mild cases they are not stained at all. 

Diagnosis. — If the jaundice is slight, its presence can be recognised only 
by pressing the blood out of the cutaneous vessels, when the normal redness 
of the infant disappears and the yellow colour remains. Its short duration 
and the absence of enlargement of the liver and spleen distinguish simple 
icterus neonatorum from congenital obliteration of the bile-ducts, and the 
healthy condition of the infant distinguishes it from the infective forms 
of jaundice. 

Prognosis and Treatment. — Bapid recovery always occurs, and no 
treatment is required. 

Familial Icterus Gravis Neonatorum 

The jaundice, which affects successive members of the same family, 
though the first-born often escapes, begins within a fe^r hours of birth. The 

C lour rapidly deepens till the skin is deep broiuje. The infants are drowsy 
d take the breast badly. The stools are normal in colour. The urine is 
dark and contains urobilin and often bilirubin in excess. The liver and 
spleen are generally enlarged. 
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The quantity of bilirubin in the blood at birth is grater than normal ; 
the blood contains no hsemolysin, but the cells show a slight increased 
tendency to haemolysis. 

In fatal cases death generally occurs within a few days and almost 
always within 3 weeks ; fost mortem nothing abnormal is found. Hampson 
has shown that complete recovery follows the injection of 15 c.c, of the 
mother’s blood serum daily for 3 or 4 days into the infant’s muscles. 


ACHOLUEIC JAUNDICE! 

Synonym* — Chronic Splenomegalic Haemolytic Jaundice. 

Etiology. — ;Acholu ric jaund ice is a f ami lial disease^ i n which an hereditary 
abnormality of the r^ corpuscfes isT transmitted as a Mendelian dominant. 
It may occur in as many as four generations and may be transmitted through 
healthy parents. The abnormality presumably exists from birth, but the 
symptoms of the disease, though sometimes present from early infancy, 
may not manifest themselves till a much later age and may even remain 
in abeyance througlhout life. It is often stated that there is a non-hereditary 
form of the disease, the so-called acquired acholuric jaundice, but it is probable 
that the familial nature of the condition could always be demonstrated if a 
suflSciently thorough investigation of the family were made. 

Pathology. — The essential abnormality is an in crease in the fragility 
of the red corpuscles, which leads to excessive heemolysis with liberation of 
hemoglobin and the formation of excess of bilirubin, so that jaundice develops 
and the patient may become anemic. There are no abnormal hemolysinB 
in the blood, nor is there any evidence that the hsemolysis is dependent on 
over-activity of the spleen. 

Symptoms. — The severity of the disease is extremely variable. There 
may be no symptoms at any time, the condition being recognised only on a 
routine examination of the blood. Most patients have a mild degree of 
jaundice, and give a history either that they have always been jaundiced, 
or that they have always been liable to attacks of Jaundice. There is no 
pruritus. Irregularly recurring attacks or “ crises,” in which jaundice appears 
or in which an existing jaundice grows deeper, are characteristic of the 
disease. Such crises are usually mild, and apart from the jaundice the patient 
merely notices that he is slightly out of sorts. Occasionally they are more 
serious and are accompanied by the symptoms of an acutely developing 
severe ansemia ; there is then often hi^ temperature with nausea and 
vomiting. Between the crises the jaundice and aneemia may be very slight 
or even disappear ; but in some cases they persist, and the anssmia may be 
suflSicient to interfere seriously with the patient’s mode of life. It not infre- 
frequeiitly happens that a crisis suddenly develops in an adult who gives 
no history of previous jaundice ; m such cases the crises are particularly 
liable to be severe. Crises may pyer^exertion^o^^ infection. 

Calcium bilirubinate gall-stones may develop as a result of the chronic 
bilirubinesmia. These may give rise to attacks of biliary colic, which may 
be accompanied by an increase in the jaundice, which is quite independent 

am indebted to Dr. K. L. Waterdeld, Clinical Pathologist to Guy's Hospital, 
for this article. — A. P. H. 
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crises. An unexplained complication is fifeyomc ul cera tion 
may be the chief and sometimes the only symptom ofTEe 

Splenomegaly is usually present ; though occasionally extreme, it is 
commonly oi moderate degree. The spleen may increase in size during a 
crisis, and may be painful and tender. 

The fajces are nprmd„in colour, and the urine, though dark as the result 
of the presence of urobilin, contains no bile. 

In normal fully oxygenated blood the red corpuscles show no hajmolysis 
in a 0*50 per cent, solution and only slight haemolysis in a 0*45 per cent, 
solution of sodium chloride. In acholuric jaundice the fully oxygenated 
corpuscles show gross haemolysis in a 0*45 per cent, solution and lesser 
degrees of haemolysis in stronger solutions, sometimes even as high as a 
0*80 or 0-85 per cent, solution. The^qrpuscnkr diameter is usually dimin- 
ished and often very markedly so, but occasionally it is normal or even above 
normal. But the corpuscles are dispropo^tiQnately thick, so that the cor- 
puscular volume and colour index instead of being dimimshed are normal 
or above normal ; they may be higher than in any disease except pernicious 
anaemia. This , discrepancy between corpuscular volume and colour index 
on the one hand and corpuscular diameter on the other occurs in no other 
.disease and immediately distinguishes acholuric jaundice from pernicious 
imffimia. In stained films there is gross irregularity in the size of the cor- 
puscles ; the small ones tend to be deeply stained, while the large ones are 
feebly stained and often polychromatic. In shape they are of a remarkably 
uniform roundness, and stippled corpuscles are unusually scarce. Yet 
reticulocytes frequently constitute over 10 per cent, of the red corpuscles 
and are sometimes much more numerous. In severe crises large numbers 
of nucleated red corpuscles, mostly normoblasts, may appear. There is 
often a polymorphonuclear leucocytosis, which may reach 40,000 or more 
per c.mm., and among the cells there may be myelocytes and even myelo- 
blasts. As the jaundice is haemolytic the van den Bergh test gives only an 
indirect reaction. Occasionally, however, obstructive jaundice is present 
as well owing to the presence of a pigment stone in the common bile duct ; 
a direct reaction is then present as well. 

Diagnosis. — The diagnosis is suggested by the association of splenp- 
with long-standing jaundice or recurrent attacks of jaundice. It is 
stren^hened by a history of jaundice in other memjbers of the family. Its 
confirmation depends on finding increased fragility of the red corpuscles 
and the characteristic blood picture, particularly the discrepancy between 
the corpuscular volume and diameter and the increased fragility. The 
blood picture distinguishes the condition from other haemolytic anaemias, 
from pernicious anaemia, chronic myelogenous leukaemia and splenic anaemia. 
Chronic ulceration of the legs should always call to mind the possibility that 
the underlying cause may be acholuric jaundice, even in the absence of 
jaundice and splenomegaly. Finally it must be remembered that attacks of 
biliary colic may occasionally be a complication of s*.choluric jaundice. 

Prognosis. — If in the early stages the symptoms are mid they do not 
generally become more severe at a later period. Even se^’ere crises generally 
end spontaneously. Very rarely the anaemia proves fatal, especially when 
severe crises occur in adults who give no previous history of the disease. 


of the hsemolytic 
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CONGESTION OF THE LIVER 

Treatment. — In mild or latent cases no special treatment is required, 
but patients should avoid undue exertion and treat with care any minor 
infection they may contract. When the anesmia or other symptoms are 
sufi&cient to interfere with the patient’s activities splenectomy should be 
performed. At the same time the gall-bladder sEouTdn&e" examined for 
calculi and any stones present removed, but there is no indication fqr 
cholecystectomy. In very severe crises transfusion may be necessary to 
prepare the patient for operation. The effects of splenectomy are dramatic : 
the jaundice and the anaemia quickly disappear and the leg ulceration heals. 
The increased fragility persists, though it may be slightly lessened. The 
disproportionate thickness of the corpuscles and the resulting discrepancy 
between the corpuscular volume and the diameter remain, but the reticu- 
locytosis and leucocytosis, which are secondary to the anaemia, usually 
disappear. 


CONGESTION OF THE LIVER 

/Etiology. — When the outflow of blood from the hepatic vein is impeded 
as a result of right-sided heart failure, following primary disease of the heart 
or obstructive pulmonary disease, passive congestion of the liver may result. 
It is also produced by thrombosis of the hepatic veins, which is a rare con- 
dition generally secondary to some neighbouring malignant, syphilitic or 
inflammatory disease. 

Pathology. — The sublobular and intralobular veins are dilated. The 
centre of each lobule thus appears as a dark spot, whilst the outer part is 
pale owing to fatty infiltration ; the mottled appearance resembles the 
section of a nutmeg and has led to the name “ nutmeg liver.” 

Symptoms. — In addition to the symptoms of the cardiac or pulmonary 
disease, which has led to the right-sided heart failure, special symptoms 
result from the passive congestion of the liver. The capsule of the liver is 
stretched and pain results, especially if the enlargement is rapid. When 
the increase in size is more gradual, there is a feeling of fullness and weight 
in the right hypochondrium. The liver can be felt to extend considerably 
lower than normal, its size varying from time to time according to the condi- 
tion of the heart. It is firm and tender, especially if the congestion is recent 
and acute. Distinct expansile pulsation can sometimes be felt by placing 
one hand in the loin and the other just below the right costal margin ; this 
corresponds with ventricular systole if tricuspid regurgitation exists and 
with auricular systole if there is tricuspid stenosis. It must be distinguished 
from the non-expansile pulsation transmitted through the diaphragm from 
the hypertrophied and labouring right ventricle. 

The congestion of the liver leads in turn to congestion of the organs 
which are drained by the portal vein. Anorexia, discomfort immediately 
after food, flatulent distension of both stomach and intestines from deficient 
absorption of the gas swallowed with the food or produced by fermentation, 
and constipation are commonly present. The combination of slight 
jaundice with cyanosis produces a characteristic dusky green colour of the 
face. The jaundice, is, however, often latent, a positive indirect but negative 
direct van den Bergh reaction being obtained. 

Ascites is common, but is rare in the absence of general oedema, being 
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mainly due to the same causes ; it is also in part a direct result of portal 
oongestion and sometimes of chronic peritonitis. The spleen is very rarely 
enlarged in spite of the interference with the outflow of blood in the splenic 
vein by the hepatic congestion. 

Diagnosis. — When the heart disease is obvious, the diagnosis is easy. 
Sometimes, however, the most prominent symptoms are due to the conges- 
tion of the liver, and the diagnosis from cirrhosis may be difficult. In 
congestion of the liver the spleen is not enlarged, and the symptoms rapidly 
improve and the liver diminishes in size with rest and cardiac tonics ; more- 
over, hmmatemesis, though common in cirrhosis, very rarely occurs in 
passive congestion in spite of the congestion of the gastric mucous 
membrane. 

A history of alcoholism does not necessarily point to cirrhosis ; if the 
heart is failing and there is no valvular disease, the enlargement of the liver 
is probably due to congestion and the heart failure in part to alcoholic poison- 
ing. The diagnosis would be confirmed if the ankle- jerks are lost, as latent 
neuritis is frequently associated with an alcoholic heart and congested liver, 
but rarely with cirrhosis. 

Treatoent. — Apart from the treatment of the primary condition the 
local pain and discomfort are rapidly relieved by the application of six leeches 
over the hepatic region. Mild purgation with Epsom salts also helps to 
relieve the portal congestion. 


GLYCOGEN DISEASE (VON GTEEKE’S DISEASE) i 

This rare disease, first described by Von Gierke in 1929, is characterised 
by an abnormal deposition of glycogen in the tissues, the liver being the organ 
principally affected, 

iEtiology. — Glycogen disease occurs in both eexea. It is congenital 
and may be familial. The relatively high incidence of cousin-marriages 
amongst the parents of affected patients suggests that the condition may 
possibly be inherited as a Mendelian recessive character. 

Pathology. — ^Deposition of glycogen in the liver, kidney, heart and other 
organs gives rise to distension of the individual cells and gross enlargement 
of the affected organs. The blood glycogen content (principally the glycogen 
contained in the red cells) is also raised. Whereas glycogen normally dis- 
appears from the tissues rapidly after death, in glycogen disease it is peculiarly 
stifle. Possibly this is due to an abnormal linkage with protein, but more 
probably to a congenital deficiency of a factor acting between the glycogen 
and the glycogen-splitting ferment. Pituitary dysfunction has been suggested 
as the underlying cause. The glycogen of the tissues can only be mobilised 
with difficulty during life, with the result that the fasting blood sugar is low 
and acetonuria occurs. This delayed mobilisation is demonstrated by the 
adrenaline test, the normal rise of blood sugar following the injection of 
adrenaline being absent or delayed. That there iS usually some delay in 
glycogen storage also is shown by an abnormal glucose tolerance test. The 
blood cholesterol is raised. 

^ 1 am indebted to Dr, R. W. B, EllJs, Assistant Physician to the Department for 
Childireii's Dkeaaas, Guy's Hospital, for this article on Glycogen Disease.— A. F. H. 
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Symptoms. — The most striking symptom is lack of growth and dsvelop- 
ment, the older patients often showing well-marjced infantilism. The large 
size of the liver causes abdominal distension, but seldom any discomfort. 
Obesity of local or generalised distribution has been described. Occasionally 
convulsions occur, which are probably attributable to the hypoglyommia, 
but may be associated with local depositions of glycogen in the brain. Whilst 
some of the patients are of low vitality with poor resistance to infection, 
others suffer very little disturbance of normal health and activity. In a few 
instances the condition appears to have undergone spontaneous cure. In* 
volvement of the heart (cardiomegalia glycogenica) may result in sudden 
death. 

Diagnosis. — The presence of a large, smooth, non-tender liver, in the 
absence of splenic enlargement, jaundice or other evidence of cirrhosis, will 
suggest the diagnosis, which is confirmed by the low fasting blood sugar, 
acetonuria and abnormal response to the adrenaline test. 

Treatment. — There is at present no method known by which glycogen 
mobilisation can be restored to normal in this disease. If hypoglycsemic 
symptoms occur, the diet should be relatively high in carbohydrates. Injec- 
tions of combined anterior pituitary hormones have been tried, but the results 
have been disappointing. 


INFECTIONS OF THE LIVER 

Infection may be conveyed to the liver by (1) the hepatic artery, (2) the 
portal vein, and (3) the bile ducts. 

(1) Systemic blood infections , — Hepatitis forms part of the clinical picture 
of yellow fever and spirocheetosis ictero-haemorrhagica. Infective hepatitis 
may also occur in malaria, in typhoid and paratyphoid fever and similar, 
but non-specific infections, and very rarely in influenza, streptococcal septi- 
caemia, especially in association with erysipelas, and in lobar pneumonia. 
Acute hepatitis of infective origin may occur sporadically and give rise to 
both small and extensive epidemics (p. 694), 

(2) Portal infections, — Acute, subacute and chronic amoebic hepatitis 
(p, 709) and suppurative pylephlebitis (p. 721) result from infection conveyed 
by the portal vein. 

(3) Ascending cholangitis , — Hepatitis may be caused by infection ascending 
the bile ducts when stasis is produced by obstruction to the common bile 
duct. Very acute cases, especially when associated with gall-stones, may 
result in suppurative cholangitis with formation of innumerable minute 
abscesses in the liver. In chronic cases perilobular (or “ biliary ”) cirrhosis 
is the final result (p. 698). 


CATARRHAL JAUNDICE 

Two separate conditions are commonly described as catarrhal jaundice, 
both of which may occur in sporadic and epidemic form. The term is correctly 
applied only to the first ; the second is more accurately called acute hepatitia 
(p. 698). 
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Etiology and Pathology. — Catarrhal jaundice is more common in 
children and young adults than in older people. Single cases are quite 
common, but groups may occur in houses, institutions and villages, but large 
epidemics, such as that which developed in the autumn of 1915 in Gallipoli, 
are rare. 

The majority of cases diagnosed in England as catarrhal jaundice are 
probably correctly labelled and depend upon obstruction to the flow of bile 
secondary to acute gastro-duodenal catarrh. The obstruction may be caused 
in various ways. (1) The swelling of the mucous membrane of the duodenum 
may itself be sufficient to obstruct the mouth of the common bile-duct. 
(2) The duodenitis is probably often associated with an ascending cholangitis ; 
the swollen mucous membrane of the mouth of the duct where it is surrounded 
by Oddi*s sphincter must increase the obstruction. (3) In most of the 
recorded autopsies the mouth of the common bile-duct was found to be 
obstructed by a plug of mucus and epithelial debris. (4) The inflammation 
of the duodenum and terminal part of the common bile-duct would be likely 
to cause achalasia and in more severe cases spasm of Oddi’s sphincter and 
so add a functional element to the organic obstruction already present. 

Catarrhal jaundice is so rarely fatal that the number of recorded autopsies 
is very small. The following j>ost-mmtem. report from the case of a girl of 
19, who died from an accidental injury at the height of an attack, is typical 
of the small number on record. The mucous membrane of the stomach 
and duodenum was swollen and showed submucous ecchymoses, and the 
papilla of Vater was unusually prominent ; there was no bile pigment in 
the duodenal contents, but the common bile-duct, hepatic ducts and gall- 
bladder were moderately dilated and contained dark, sticky bile ; the mouth 
of the common bile-duct was completely obstructed as a result of inflam- 
matory swelling of its wall with overgrowth of lymphoid tissue, and no bile 
passed into the duodenum on compressing the gall-bladder ; the liver and 
pancreas were macroscopically and microscopically normal (Eppinger). 

The liver is affected only in the comparatively rare cases, in which the 
jaundice persists for a considerable period, when the usual degenerative 
changes which follow obstruction to the flow of bile gradually develop. 

Symptoms. — ^The clinical picture of true catarrhal jaundice shows remark- 
ably few variations, and is exactly what might be expected with the patho- 
genesis just described. The initial symptoms are those of acute gastritis. 
The patient complains of epigastric discomfort, which rarely amounts to 
pain, with anorexia and nausea. Pressure in the epigastrium produces 
acute discomfort. If the patient attempts to eat he is generally sick. 
Diarrhoea may occur. He feels ill and his temperature is raised. In two 
or three days improvement sets in, but just when he thinks he has almost 
recovered his urine becomes dark, his stools pale, and his conjunctivie and 
subsequently his skin becomes jaundiced. His temperature falls, and by 
the time the jaundice has fully developed he feels perfectly well, except that 
he is still likely to be nauseated or to vomit if he eats fatty food, especially 
if he does not remain in bed. At this stage examination shows that the 
epigastric tenderness had disappeared, but that the liver is a little enlarged 
and slightly tender. The gall-bladder may be palpable — an important sign 
that the jaundice is obstructive and not of hepatic origin, and in severe 
cases the spleen is slightly enlarged. The jaundice generally begins to fade 



ACUTE AND SUBACUTE HEPATIC NECROSIS 696 

within a week, and by the end of a fortnight all symptoms and signs have 
disap^ared. In epidemics mild cases occur in whicn no jaundice follows 
the initial symptoms caused by the acute gastro-duodenitis. 

In the majority of cases the loevulose test shows no hepatic insufficiency. 
When, however, recovery is delayed, secondary hepatic degeneration occurs 
and the tevulose test may show a moderate degree of insufficiency. In the 
early stages the material obtained through a duodenal tube contains excess 
of mucus and cells, but no flow of bile follows the injection of magnesium 
sulphate. As the jaundice decreases bile is obtained, and for a short time 
it contains leucocytes, epithelial cells and pigment granules. 

Diagnosis. — When jaundice, unaccompanied by pain and with very 
slight constitutional symptoms, develops in a patient with mild gastric 
symptoms of a few days' duration, catarrhal jaundice is the probable diagnosis. 
When the symptoms do not abate with the onset of jaundice and much con- 
stitutional disturbance is present, especially if the spleen is enlarged, the 
possibility of acute infective hepatitis, including spirochsetosis ictero-hsemor- 
rhagica, requires consideration. When the initial gastric symptoms are absent 
and the jaundice persists for more than a fortnight, catarrhal jaundice can be 
excluded. When pain of any severity occurs, especially after the onset of 
jaundice, and when the gall-bladder is tender, fever persists or the jaundice 
recurs, gall-stones are probably present. 

Treatment. — The patient should be kept in bed on a plain diet containing 
as little fat as possible, and his bowels should be opened daily with Epsom 
salts, which at the same time promote biliary drainage. He should not be 
allowed to get up until the jaundice is beginning to disappear. 


ACUTE AND SUBACUTE HEPATIC NECROSIS 

i£tiology. — ^Hepatic necrosis may be caused by a large variety of intrinsic 
and extrinsic toxins, of which the following are the most, important. 

(a) Intrinsic toxins. — ^i. An unknown toxin which may develop in the 
later months of pregnancy, causing the toxic jaundice of pregnancy. 

ii. An unknown intrinsic toxin is probably the cause of the rare cases of 
acute necrosis in which no extrinsic cause can be found. 

(b) Extrinsic toxins. — i. Acute alcoholic poisoning. 

ii. Delayed chloroform poisoning. This is probably the cause of most 
cases of death a few days after childbirth in the absence of sepsis, but an 
overdose during prolonged labour is much less common than it was twenty- 
five years ago. I know two ansesthetists who developed a mild form of toxic 
jaundice as a result of inhaling chloroform in small doses day after day. 

iii. Delayed bromethol (avertin) poisoning. Bromethol is dangerous only 
if the liver is already damaged. I know of several cases in which death 
occurred a few days after an operation on a jaundiced patient from what was 
described as “ shock," but which was, I believe, really the result of delayed 
avertin poisoning. 

iv. Carbon tetrachloride used in treatment of ancylostomiasis. 

v. Trinitrotoluene and tetrachlorethane, which caused an epidemic of 
jaundice in munition and aeroplane workers respectively during the War of 
1914-1918 (pp. 386 and 389). 
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ACUTE INFECTIVE HEPATITIS 

Widespread epidemics of a non-spirochsetal acute hepatitis occurred in 
Sweden in 1926 and 1927, and small epidemics of a mild character are common 
in Great Britain, where they are generally confused with true catarrhal 
jaundice. The condition is infective and probably caused by a virus, which 
is transmissible from man to swine and swine to swine. 

It is clinically indistinguishable from the infective hepatitis which is a 
very rare complication of typhoid and paratyphoid fever and of influenza ; in 
the former it generally appears about the third week and in the latter towards 
the end of the first week. 

Symptoms and Diagnosis. — In most cases there are no pre-icteric 
symptoms of any kind, in contrast with the indigestion which constantly 
precedes the onset of catarrhal jaundice. The patient first notices that his 
urine is becoming dark, then that his stools are pale, and finally that he is 
jaundiced. The onset of jaundice is accompanied by symptoms of general 
toxaemia — anorexia, headache and weakness, and occasionally vomiting and 
diarrhoea. The temperature is generally slightly raised. There is no epi- 
gastric tenderness, but the liver is tender and slightly enlarged, and the spleen 
is often palpable. The jaundice is generally less deep than in catarrhal 
jaundice, and bile is always present in the stools. The jaundice lasts anything 
petween a week and 2 or 3 months, the average duration being greater than 
in true catarrhal jaundice. Instead of the rapid complete recovery which 
is characteristic of the latter, convalescence is often prolonged and the 
patient may become very weak and emaciated. In rare cases the jaundice 
persists and the patient becomes increasingly toxic, dying eventually with 
all the symptoms of acute hepatic necrosis. 

From the onset the lajvulose test shows the presence of well-marked 
hepatic insufficiency. This is occasionally present many years after clinically 
complete recovery, whereas true catarrhal jaundice leaves the liver quite 
undamaged. 

When the infective jaundice is secondary to some acute infection the 
primary illness runs its usual course, but instead of a normal convalescence 
after the former subsides, the above symptoms develop. The temperature 
is generally normal and the illness is mild in t 3 q)e, but the jaundice may last 
for several weeks. Symptoms of hepatic insufficiency rarely develop and 
complete recovery is the rule. 


CIRRHOSIS OF THE LIVER 

Cirrhosis of the liver is a condition in which the liver hardens as a result 
of the development of new fibrous tissue. Three entirely distinct forms 
occur. 

(1) Pericellular cirrhosis . — This is invariably the result of congenital 
syphilis (p. 712). 

(2) Perilobular cirrhosis . — This is the late result of the chronic hepatitis 
caused by ascending infection of the bile ducts (cholangitis), and is therefore 
also known as biliary cirrhosis. It is always associated with jaundice. It is 
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generally the result of infection following chronic obstruction of the common 
bile duct by a gall-stone, cicatricial stenosis (resulting &om an injury during 
cholecystectomy), chronic pancreatitis, ot carcinoma of the head of the 
pancreas, the common bile duct or ampulla of Vater. Cellular infiltration 
and new fibrous tissue form around the bile ducts and between the lobules 
of the liver with the final production of perilobular cirrhosis. 

In these conditions the enlargement and hardness of the liver and the 
jaundice, which are primarily the result of retention of bile in the intra-j 
hepatic ducts caused by obstruction to their outflow into the duodenum, 
may also be caused by the secondary perilobular cirrhosis. Consequently, 
if the obstruction is eventually relieved, the liver remains hard and large 
and the jaundice does not disappear. A measure of the degenerative changes 
in the liver can be objbained from the laevulose test, which shows no hepatic 
insufficiency at the onset of obstruction but a slowly increasing insufficiency 
if the obstruction is not overcome. In the more acute cases changes similar 
to those of subacute hepatic necrosis occur and death may ensue from hepatic 
failure. 

A condition has been described as Hanot’s biliary cirrhosis, which is said 
to affect children and young adults, often several members of a family, and 
to be characterised by enlargement of the liver and spleen, with chronic 
jaundice and febrile attacks, but rarely ascites. I have never seen a case 
which answered to this description, and I am exceedingly doubtful whether 
such a clinical entity exists. Even in France, where it was first described, 
it is now said to be exceedingly rare. The term has probably been used to 
include the biliary cirrhosis described above and also cases of splenic anssmia 
with cirrhosis and of acholuric jaundice. 


ALCOHOLIC HEPATITIS 
A. Pre-Cirrhotic Alcoholic Hepatitis 

Definition. — In the early stages of chronic alcoholic poisoning of the 
liver complete or almost complete recovery may take place if the patient 
becomes teetotal. Not only do the symptoms disappear, but the liver 
becomes smaller and softer, and the laevulose test, which originally showed 
gross hepatic insufficiency, shows little or no abnormality and a positive 
van den Bergh reaction may become negative. Though there is no patho- 
logical evidence as to the exact condition of the liver before and after treat- 
ment, it is clear that actual cirrhosis cannot have taken place. It is there- 
fore reasonable to regard the condition as pre-cirrhotic and to call it alcoholic 
hepatitis. 

/Etiology. — Whereas the fully developed picture of cirrhosis of the liver 
has become rare since the War of 1914-1918, alcoholic hepatitis has become 
increasingly common, especially among the well-to-do. Whilst the poor 
man’s beer is more expensive and weaker than it was before 1914, many 
people celebrate their newly acquired wealth by excessive indulgence in 
cocktails, champagne and whisky. Some have been drinking in obvious 
excess, though they may never get drunk, but with others it is the concentra- 
tion of the alcohol and the fact that it is drunk when the stomach is empty 
rather than the total quantity consumed which are mainly responsible for 
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tite dftiziAge done to the liver. Consequently alcoholic hepatitis is not at all 
itnconnnon among young adults of both sexes, though fully developed cirr* 
hosis is now, as it has always been, rare before middle age. In older patients 
a sedentary life is an important predispos^ factor. 

The condition has long been recognis^ as common among Europeans 
living in tropical countries, where the consumption of highly spiced food 
and repeated attacks of malaria, together sometimes with amoebiasis and 
enteric fever, are additional factors. 

Symptoms. — A feeling of discomfort, rarely amounting to actual pain, 
is felt in the region of the liver. Symptoms of alcoholic gastritis, especially 
morning anorexia and nausea, are often present with hypochlorhydria or 
achlorhydria and excess of mucus in every fraction of a test-meal. The 
patient’s complexion is sallow, and there is sometimes a slight degree of 
jaundice. The liver is hard, moderately enlarged and tender, and the spleen 
may be just palpable. The patient says he is “ liverish ” ; he is irritable 
and depressed, and complains of a feeling of general unfitness, headache 
and drowsiness. Intestinal flatulence may occur as a result of deficient 
absorption of gas secondary to slight portal obstruction, which may also 
cause occult blood to appear in the stools, though actual hasmatemesis and 
melasna are rare. 

Periods of comparative well-being may alternate with acute exacerba- 
tions or “ liver attacks,” which are generally caused by increased alcoholic 
excess and to a less extent by over-eating, and sometimes by exposure to 
cold. During such an attack the liver becomes larger and more tender, and 
the stretching of the capsule may cause acute pain. In rare cases hsema- 
temesis occurs. With suitable treatment an attack generally subsides within 
a fortnight, and even in severe cases a month or six weeks is generally 
sufficient to restore the patient to good health. If he becomes teetotal 
complete recovery may occur ; otherwise cirrhosis will eventually develop. 

Ascites never occurs in the pre-cirrhotic stage. 

Treatment. — The patient should be kept in bed on a diet of citrated 
milk until all the symptoms have disappeared and the liver is no longer 
tender. If gastritis is present, the stomach should be washed out every 
morning (p. 586). The diet can then be gradually increased, but the patient 
should continue on the diet described on p. 706 for several months. It is 
essential that he should become completely teetotal and should remain so 
for the rest of his life. It should be pointed out to him that his liver has 
become abnormally vulnerable, and that even a small quantity of alcohol 
is a poison for him. He should be warned of the danger of cirrhosis if he 
does not follow the advice given him. It is remarkable how easily the 
majority of such patients can become teetotal ; fortunately they have none 
of the craving for alcohol experienced by dipsomaniacs, but only take it 
because they like it or for the sake of conviviality. 

B. Cirrhosis of the Liver 

Synonyms* — ^Portal or Multilobular Cirrhosis ; Laennec’s Cirrhosis. 

Definition. — The portal or multilobular form of cirrhosis of the liver is 
so much the most common that it is generally described shortly as cirrhosis 
of the liver. It is a disease in which degeneration of the hepatic cells occurs 
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in association with fibrosis spieadmg from tbe portal spaces to twiose VmmtB 
numbers of lobules. 

Etiology. — ^Cirrhosis of the lirer is generally fatal about the age of fifty, 
but a distinct group of cases occurs in childhood. It is three times more 
common in men than in women, but only slightly more so in boys than in 
girls. Cirrhosis is in veiy rare instances fammal, presumably as a result of 
an inborn defect of the liver cells which renders them abnormally vulnerable ^ 
to toxins and liable to premature degeneration ; this may then be associated 
with chronic lenticular degeneration (Wilson’s disease). It is more common 
in individuals who follow a sedentary occupation than in those who lead an 
active life, and among the poor than the well-to-do, though since the War 
of 1914-1918 it has become less common among the former and more common 
among the latter. 

A very large majority of patients with cirrhosis of the liver have indulged 
excessively in alcohol ; it is three times more common among people con- 
nected with the liquor trade than among the general public. Any condition, 
such as syphilis, amoebiasis and malaria, which can damage the liver pre- 
disposes to the development of alcoholic cirrhosis. Cases occur, however, 
especially in India, Egjrpt, and Dutch East Indies, and in children, in which 
alcoholic excess can be excluded with certainty. Thus cirrhosis is not 
infrequent among Brahmins, the majority of whom indulge in large quantities 
of ginger, cardamoms, red pepper and other spices, but never touch alcohol. 

I have seen a typical case with severe ascites in a lady of thirty, who was 
teetotal, had never suffered from malaria, and had always taken an ordinary 
diet. The multilobular cirrhosis which develops as a complication of splenic 
ansemia as the result of the action of a poison produced in the spleen is almost 
indistinguishable pathologically from that associated with chronic alcoholism. 

Pathology.— Cirrhosis very rarely develops experimentally in animals 
as a result of chronic alcoholic poisoning, although fatty changes and occa- 
sionally necrosis with a slight degree of small-celled infiltration may be 
produced. It occurs in less than 3 per cent, of drunkards dying from the 
effect of alcoholism, and its geographical distribution does not correspond 
with that of chronic alcoholism, cirrhosis being rare, for example, in Scotland 
and Ireland ; and when excessive indulgence in alcohol leads to nervous or 
cardiac symptoms, cirrhosis of the Uver is rare. It is probable, therefore, 
that alcohol produces cirrhosis of the liver indirectly by leading to gastro- 
enteritis ; the poisons produced in the alimentary canal are absorbed and 
pass to the liver. As ordinary gastro-enteritis does not lead to cirrhosis, an 
additional factor must be present. This is probably the direct poisonous 
action of alcohol and occasionally of other toxins, such as that of malaria, 
on the liver cells, which thus become more liable to injury by gastro-intestinal 
toxsemia. 

Cirrhosis of the liver may result from the action of poisons which reach 
it from the spleen. This is the cause of the cirrhosis of splenic ansamia, as 
the liver does not become affected if the spleen is removed at a sufficiently 
early stage. In a typical early case under my care a fragment of liver removed 
when splenectomy was performed showed no pathological changes. 

It is probable that the poisons which cause cirrhosis of the liver lead both 
to degeneration of the hepatic cells and to irritative hyperplasia of the con- 
nective tissue ; the degeneration of the hepatic cells is increased by the 
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connective-tissue hyperplasia, which in turn is exaggerated by replacement 
fibtosis following atrophy of the hepatic cells. 

The size of the liver varies greatly ; it may be much smaller or much 
larger than normal. The large liver is due to compensatory hyperplasia of 
the liver cells and to a less extent to fatty degeneration. 

The surface of the liver is irregular. The projections may be as small 
as those of a granular kidney, but more frequently they give rise to a hob- 
nailed appearance. 

The obstruction to the intrahepatic branches of the portal vein produces 
a rise in pressure in its tributaries ; this results in dilatation of the collateral 
circulation which normally exists between the portal and general venous 
systems. This compensatory circulation is carried out by the following 
groups of vessels. 

1. An anastomosis may develop within the liver between the branches 
of the portal vein and the intralobular veins. Large branches pass from the 
liver and its capsule to the phrenic and intercostal veins, where the liver and 
diaphragm are uncovered by peritoneum. Occasionally a single large vein 
passes from the liver in the falciform ligament by the side of the obliterated 
umbilical vein to join the veins of the abdominal wall at the umbilicus ; the 
subcutaneous veins around and above the umbilicus are consequently dilated, 
and a large bunch of dilated veins may form at the umbilicus. 

2. The gastric veins anastomose with the oesophageal veins, which open 
into the azygos veins ; the veins in the lower end of the oesophagus may 
become greatly dilated. 

3. The inferior mesenteric vein communicates through the superior and 
middle hsemorrhoidal veins with the inferior haemorrhoidal vein, which is a 
branch of the internal iliac vein ; this might be expected to give rise to 
haemorrhoids, but they are hardly more common among patients with 
cirrhosis than in individuals with healthy livers. 

4. The veins of Retzius unite the radicles of the portal veins in the 
intestines and peritoneum with the inferior vena cava and its branches. 
These include the retro-peritoneal veins, which are often greatly enlarged, 
especially in the neighbourhood of the kidneys. 

Symptoms. — About 50 per cent, of patients with cirrhosis of the liver 
die from some intercurrent disease or accident. Such cases are generally 
described as latent ; but in the majority symptoms due to the condition 
were probably present before death, and the fatal result of the intercurrent 
disease or accident was often due to the diminished power of resistance to 
toxaemia which results from cirrhosis. In some cases, however, the disease 
may be genuinely latent, owing to compensatory hyperplasia of the liver cells 
and to the development of an efficient collateral circulation between branches 
of the portal vein and systemic veins. 

In a large majority of cases the symptoms caused by cirrhosis are pre- 
ceded by those of pre-cirrhotic hepatitis, which have already been described 
(p. 700), and alcoholic oesophagitis and gastritis have generally been present 
for many years. The patient habitually wakes in the inorning with a feeling of 
nausea and no desire for breakfast ; violent retching often occurs, and he then 
vomits a small quantity of alkaline watery fluid, after which some bile-stained 
mucus may appear. A sense of uncon^ortable fullness is also felt in the 
epigastrium amr other meals, and the nausea and vomiting may recur. The 
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appetite is poor, and there is a special repugnance for meat. When cirrhosis 
develops, the sj^ptoms due to catarrh are exaggerated by the congestion of 
the gastric and intestinal mucous membrane caused by portal obstruction ; 
this leads to the secretion of still more mucus, and by preventing absorption 
of gas leads to flatulence, which aggravates the feeling of distension already 
present. Flatulence is a constant early symptom and is the earliest sign of 
portal congestion ; it is “ le vent avant la pluie.” 

The complexion is generally sallow and bloated with dilated capillary or 
arterial angiomata, especially over the nose and cheeks. In the later stages 
the face is drawn, the cheeks and eyes are sunken, and the conjunctive are 
congested and often slightly tinged with bile. The skin of the body is dry 
and inelastic ; numerous spider angiomata appear on the face, neck and 
back as the disease progresses, and red or purple areas of skin may be pro- 
duced by the uniform distension of small venules. Purpura and various forms 
of erythema may occur. 

The tongue is flabby and furred, the gums readily bleed, and pharyngitis 
is common owing to chronic irritation by alcohol. The breath is often 
offensive as a result of oral sepsis. 

The patient is generally constipated, but attacks of diarrhoea may occur, 
especially during the last few weeks of life. 

In a large proportion of cases the liver is enlarged. Its lower border 
can generally be felt below the costal margin in the right nipple line ; but 
ascites and occasionally flatulent distension of the intestines or obesity may 
render it impalpable. It is always very hard ; its edge can consequently 
often be felt even when it is not enlarged. In rare cases an enlarged liver 
can be observed to shrink as the disease progresses until it ceases to be palpable, 
and after death it may be found to be considerably smaller than normal. 
The irregular surface of the liver can occasionally be recognised by palpation. 
The liver is insensitive in contrast with its tenderness in pre-cirrhotic alcoholic 
hepatitis. 

Discomfort is often felt in the right hypochondrium, bi* l pain only occurs 
if the disease is complicated by an attack of perihepatitis. 

In about 35 per cent, of cases jaundice occurs. It is generally slight and 
is often transient. In the absence of jaundice van den Bergh’s test may 
give a positive indirect reaction with a delayed or biphasic direct reaction. 

In 80 per cent, of cases the spleen is enlarged. Owing to its hardness 
it is easily felt unless it is obscured by ascites or intestinal flatulence. Dis- 
comfort or pain may result from stretching of the capsule if rapid enlargement 
occurs ; more frequently it is due to perisplenitis. When both the liver and 
spleen are much enlarged, the left lobe of the former may overlap the latter. 

Haematemesis occurs in about 25 per cent, of cases. It is generally an 
early symptom, and is often the first indication of the presence of serious 
disease, though it is generally preceded by symptoms of gastritis. It is 
uncommon after ascites has developed. The haematemesis generally takes 
the form of a single large haemorrhage ; but sometimes a smaller quantity 
is vomited during the next few days. It is generally repeated only after a 
considerable interval. The blood collects slowly in the stomach and often 
passes into the intestine, causing melaena without haematemesis. When a 
considerable quantity has collected in the stomach, the distension causes it 
to be vomited ; small quantities are not brought up unless vomiting occurs 
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&om some iadependent cause. The blood collects more slowly than in gastric 
ulcer and is therefore generally more clotted and darker, as there is more 
time for digestion to occur ; for the same reason fainting occurs less frequently. 
Death from heematemesis is very unusual in cirrhosis and accounts for less 
than 5 per cent, of the mortality. 

In the majority of cases the haemorrhage is a result of rupture of varicose 
oesophageal veins in the lowest 3 inches of the oesophagus, when they can be 
easily demonstrated with the X-rays, The blood runs into the stomach, 
though in severe cases it may well up directly from the oesophagus. Haemor- 
rhage may also occur from minute erosions secondary to acute gastritis, some- 
times associated with varicose veins. The erosions are very difficult to 
discover post mortem, and possibly in some cases there is no actual loss of 
surface, the haemorrhage corresponding with the bleeding which occurs from 
other mucous membranes as a result of the toxaemia. In very rare cases 
melaena may result from thrombosis of the portal vein or one of its branches 
(vide p. 721). 

Epistaxis is common. The haemorrhage generally comes from a point 
on the anterior part of the septum. In the late stages oozing from the nose 
may occur, as well as from the gums, lungs, kidneys and uterus, as a result of 
the toxaemia caused by hepatic insufficiency, and small haemorrhages often 
occur under the skin. Haemoptysis, however, is generally due to the cirrhosis 
being associated with pulmonary tuberculosis. 

Ascites is pre,sent in most cases of cirrhosis which run their full course ; 
it is a late symptom in uncomplicated cases, and is often absent if the patient 
dies from some independent cause or from haematemesis at a comparatively 
early stage. The onset is generally gradual, but it occasionally develops 
suddenly after a blow on the abdomen, a chill or an acute infection ; it is 
also acute in portal thrombosis. It sometimes disappears spontaneously 
shortly before death. It is a result of portal congestion, as the intrahepatic 
branches of the portal vein are compressed, some being completely obliterated ; 
occasionally others are thrombosed, and in rare cases thrombosis of the portal 
vein itself occurs. This is not the sole cause of ascites, as the fluid may 
collect with extreme rapidity instead of pari passu with the changes in the 
liver, and it is often absent when the portal pressure is high as shown by the 
occurrence of hmmatemesis. In many cases it is secondary to chronic 
peritonitis. 

The ascitic fluid is clear and sometimes slightly bile-stained. Its reaction 
is alkaline, its speciflc gravity between 1008 and 1015, and a large proportion 
of the cells it contains are endothelial. When the ascites is due to chronic 
peritonitis the specific gravity is greater than 1015, more albumin is present, 
flakes of fibrin may form on standing and polymorphonuclear cells are found. 
When 50 per cent, or more of the cells are lymphocytes, tuberculous peri- 
tonitis is probably present. In rare cases the ascites is chylous or chyliform ; 
still more rarely it is haemorrhagic. 

(Edema of the ankles is frequent, but it is rarely very marked, though 
occainonally it speads up the legs to the abdornen and back. It often 
develops before or at the same time as the ascites, in which case it must be 
toxic in origin, but most frequently it follows it and is caused by pressure 
of the ascitic fluid on the inferior vena cava and the abdominal lymphatics ; 
it rapidly diminishes when the abdom^ is tapped. 
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Muscular weakness and loss of energy may be the earliest symptoms ; 
they are constant in the late stages. The muscles are flabby and atrophied* 
and marked wasting of the whole body ocours* 

The rise iu intra-abdominal tension caused by flatulent dyspepsia and 
later by ascites is frequently followed by the development of hernias. 

The urine is diminished in quantity and the specific gravity is high. 
It is very acid and high coloured, and a large deposit of urates generally 
forms on standing. It contains excess of urobilin, but even when slight 
jaundice is present bile-pigment is often absent. In the late stages the 
percentage of nitrogen excreted as ammonia increases at the expense of urea : 
this is due to ammonia being required to unite with the excess of organic 
acids present, and not to inability of the liver to form urea, as ammotiia 
given by the mouth is still excreted as urea. In the last days of life lenciu 
and ty rosin are sometimes found. 

Albuminuria is Occasionally present as a result of the hepatic toxcemia, 
nephritis, or congestion of the kidneys from heart failure. Glycosuria is rare, 
as the glycogenic function of the liver is maintained to a certain extent even iu 
advanced cases, but the Isevulose test for hepatic efficiency generally shows 
considerably impairment throughout the course of the disease, though owing 
to compensating hyperplasia this is often less than might be expected. 

The blood is generally normal, except when severe haBmorrhages have led 
to secondary ansemia. I have seen two cases in which the achlorhydric 
gastritis caused by chronic irritation of the stomach by alcohol led to the 
development of typical pernicious aneemia in patients with cirrhosis. 

The temperature is often raised in rapidly progressing cases apart from 
complicationB such as tuberculosis and infective endocarditis. 

Ill the late stages of cirrhosis the toxaemia which results from hepatic 
insufficiency gives rise to restlessness, irritability, muttering delirium, and 
finally to coma. 

Nervous symptoms may also be present as a direct result of chronic 
alcoholism. Delirium tremens may follow a drinking bout and occasionally 
haBinatemesis ; slight mental disturbance and muscular tremor are not 
uncommon, but neuritis is a rare complication. 

Active tuberculous disease is found more frequently in patients dying 
with cirrhosis of the liver than with other diseases. This is probably due to 
the diminished resistance to tuberculous infection caused by chronic 
alcoholism. The lungs are most often affected, phthisis being the cause of 
death in 15 per cent, of cases of cirrhosis, and tuberculous pleurisy is not 
ujKiommon. Either the cirrhosis or the phthisis may be completely latent 
and remain undiscovered until death. 

Tuberculous peritonitis is found in 10 per cent, of cases ; the aooompany- 
iiig ascites is often thought during life to be due to the cirrhosis. The lutigs 
are generally also involved. The majority of cases of tuberculous peritonitis 
in adult males are associated with cirrhosis. 

Diagnosis. — A regularly enlarged, hard liver in an alcoholic individual 
is generally the result of cirrhosis. The occurrence of bssmatemesis, enlarge- 
ment of the spleen, slight jaundice or a positive* indirect van den Bergh 
reaction, makes the diagnosis still more probable. The enlarged hard liver, 
which is produced by chronic venous congestion in heart failure, may be 
difficult to distinguish from cirrhosis if the patient is seen when the heart is no 
23 
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longer failing. A history of heart failure with pain in the hepatic region 
ana any evidence of existing heart disease point to congestion. 

The diagnosis from syphilis and from malignant disease of the liver is 
discussed elsewhere (p. 714 and p. 719). 

Splenic anaamia with hsematemesis can be distinguished from cirrhosis 
by the much greater enlargement of the spleen and the presence of leuco- 

S enia. It must, however, be remembered that cirrhosis of the liver always 
evelops sooner or later in untreated splenic anssmia. 

The symptoms in the last stages are often indistinguishable from those 
of uraemia, and the diagnosis may be very difficult in the absence of a full 
history. But a much increased blood urea with high blood pressure, albumin- 
uric retinitis or the presence of a large quantity of albumin with casts in the 
urine would prove that uraemia is present. 

Prognosis. — If an individual with cirrhosis permanently gives up 
alcohol in the pre-ascitic stage, there is a good chance that the disease will 
not progress and that his symptoms will disappear. Even the damage 
done to the liver can be repaired to some extent by hyperplasia of its cells, 
a large liver being therefore a favourable sign, and the danger of hasmate- 
mesis, together with the other ill-effects of portal congestion, may be over- 
come by a sufficient development of the anastomoses between the portal 
and general venous systems. 

Much, therefore, depends upon the patient’s character, as, if he is unable 
to control his desire for alcohol, the disease is certain to advance to a fatal 
issue. The younger the patient the more chance there is for functional 
compensation to occur, but the prognosis is always bad in children. How- 
ever completely latent the disease may become, much of the damage to the 
liver is of course permanent, and the patient’s power of resisting acute 
infections and all other diseases is materially reduced. 

Fever is a serious symptom, as it indicates rapid advance of the disease 
or the presence of some complication. When the patient becomes drowsy 
death is almost certain to follow rapidly, but I have seen complete restora- 
tion to health occur in a semi-comatose, tremulous, apparently moribund 
man, who had drunk champagne in great excess for many years but remained 
conyletely teetotal after recovery from the acute illness. 

In rare cases the disease runs a subacute course, death occurring within a 
few months of the onset of symptoms. Such cases are most frequent in 
comparatively yoimg adults who are heavy drinkers. The liver is painful 
and tender, fever is present, emaciation is rapid, and multiple hsemorrhages 
are likely to occur. Such cases, however, are really examples of subacute 
necrosis of the liver. 

Treatment. — Alcohol must be absolutely prohibited for the rest of the 
patient’s life, and no medicine containing alcohol should be prescribed. Curries, 
pickles, ginger, all highly-seasoned food, vinegar, mustard, pepper, high game 
and ripe cheese must be permanently avoided. 

Apart from these restrictions the diet in the early stages should be that 
required for the treatment of the associated chrdaic gastritis. In the late 
Bti^e, when symptoms of hepatic insufficiency are present, the diet should 
consist entirely of milk, milk foods, vegetable purees and firuit, and even 
when improvement occurs very little animal foc^ should be allowed. Half 
a pound of dextrose in a pint of lemonade should be given daily. 
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The bowels should be kept regular by means of Epsom salts. No other 
drugs are required in uncomplicated oases. The treatment of the gastritis, 
ascites and heematemesis is considered elsewhere. Recurrent severe haemor- 
rhage can sometimes be controlled by ligature of the coronary veins just below 
the diaphragm or by direct injection of varicose cesophageal veins with 
sclerosing fluid through an oesophagoscope. . 

The regi^r life led at a spa, such as Harrogate, combined with the use of 
a mild aperient water, is often very beneficial 

The treatment of the drowsy toxeemic condition of the late stage is the 
same as that of subacute hepatic necrosis (p. 697). 

HiEMOCHROMATOSIS 

Synonyms. — Pigmentary Cirrhosis ; Bronzed Diabetes. 

iCtiology and Pathology. — Hsemochromatosis is a very rare disease, 
in which large quantities of heemosiderin, an iron-containing pigment, are 
deposited in various parts of the body, especially the liver, upper abdominal 
lymph glands, pancreas, suprarenal glands and skin, but very little in the 
kidneys and spleen. The deposition of pigment is associated with ordinary 
multilobular cirrhosis of the liver and cirrhosis of the pancreas, and the latter, 
by involving the islands of Langerhans, may give rise to diabetes mellitus. 
It occurs in about 7 per cent, of cases of cirrhosis of the liver in males and 
hardly ever in females. There is no excessive haemolysis ; the quantity of 
iron deposited is much greater than in haemolytic anaemias, in which the excess 
of iron is chiefly in the liver and kidneys, whereas in ha3mochromatosis it is 
chiefly in the liver, pancreas and abdominal glands, to wtiich it passes from 
the liver and pancreas. 

The disease is extremely chronic. In advanced cases 30 grm. of iron may 
be deposited in the body compared with the normal of 0*3 grm. ; as the 
ordinary daily intake of iron in the food is about 10 mgrins, it would take 3000 
days to accumulate, even if no iron were ever excreted. There must clearly 
be a failure in the elimination of iron, but it is unknown whether this is 
primary or the result of excessive deposition. Possibly the liver cells are 
affected by an unknown toxin responsible for the disease in such a way 
that they become incapable of dealing with the iron which comes to them in 
the food, which is consequently deposited in the cells of the liver and other 
organs as haemosiderin. It is, however, equally likely that the cirrhosis of 
the liver, like that of the pancreas and lymphatic glands, is secondary to the 
excessive deposit of iron pigment, which in any case must aggravate the 
cirrhosis. In support of this theory is the observation that a patient of mine 
with aplastic anaemia developed typical hsemochromatosis in the course of 
seven years during which he received 270 transfusions. 

Primary carcinoma of the liver occurs in hajinochromatosis somewhat 
more frequently than in simple cirrhosis of the liver. 

Symptoms. — The symptoms are those of cirrhosis and diabetes associated 
with pigmentation. The liver and spleen becone progressively larger. 
Ascites may occur and the subcutaneous veins are sometimes enlarged. The 
skin is generally pigmented a slaty colour, especially in the exposed parts of 
the body. The lesion of the suprarenal cortex may ^ve rise to symptoms 
of Addison’s disease, the pigmentation of the skin being sometimes due to 
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melanin and not to h88mosiderin> and pigmentation of the buooal mucous 
membrane may occur. In the rare cases in which no pigmentation is present 
the nature of the disease is only discovered after death. In most cases 
symptoms of severe diabetes with acidosis appear suddenly, but they may 
be absent to the end. 

Diagnosis. — The disease can only be diagnosed with certainty when 
pigmentation, diabetes and cirrhosis are associated together. When two 
of these conditions are present alone, a definite diagnosis is impossible. 
It can, however, be made with a considerable degree of probability if well' 
marked bronzing is associated with cirrhosis even in the absence of diabetes. 
In doubtful cases biopsy of a pigmented area of skin will settle the diagnosis. 

Prognosis. — So long as no diabetes is present the prognosis is not 
worse than that of uncomplicated cirrhosis, but the onset of diabetes is 
always a very grave event ; with insulin treatment, however, a normal life 
can generally be led for several years, death being finally caused by the 
cirrhosis. 

Treatment. — The treatment is that of cirrhosis and diabetes. The latter 
requires large doses of insulin, with the aid of which the diet can bo balanced 
without special difficulty. 


AMCEBIC HEPATITIS AND HEPATIC ABSCESS 

iGtiology. — Amoebic hepatitis is very rare before the age of UO and is 
most common in the third and fourth decades. Ammbic hepatitis and amoebic 
abscess of the liver are invariably secondary to amoebic dysentery {vide p. 264). 
In 98 per cent, of fatal cases Bogers either obtained a history of dysentery 
or found amoebic ulcers or scars of ulcers in the large intestine. The patient 
had had dysentery in the past or was still suffering from it in about 75 per 
cent, of acute and subacute oases, and in an additional 15 per cent, there 
was a history of diarrhoea, which was doubtless a mild form of amoebic 
dysentery. In the remaining cases amoebic ulcers had probably been present 
in the caecum or ascending colon, situations in which they do not necessarily 
give rise to any symptoms. Dysentery may precede the development of 
an abscess by months or even years — ^in one of my cases by 16 years. When 
hepatitis develops during an attack of dysentery, the latter generally becomes 
less severe as the infiammation in the liver progresses. 

The geographical distribution of the disease is identical with that of 
amoebic dysentery, but as it may develop in chronic cases and long after 
the onset of dysentery, it is not uncommon, especially in the chronic form, 
among individuals who have returned to Europe from the tropics. Chronic 
alcoholism is an important predisposing cause. 

Pathology.— The amoebaj, which collect in the thrombosed veins at 
the base of dysenteric ulcers, pass to the liver by the portal vein. Nothing 
more is known as to the pathology of non-suppur^tive amcnbic hepatitis, as 
death does not occur unless an abscess forms, but the hepatic insufficiency, 
which is always found to be present by the Isevulose test, indicates that the 
infection is widespread and uniform through the liver. An abscess forms 
if a local accumulation of amoebee gives rise to thrombosis in a portal radicle. 
The circulation is obstructed and necrosis of the surrounding tissue occurs ; 
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at the same time pus is secreted as a Result of the irritant action of the amoebea 
on the liver tissue. The wall of the abscess is at first formed by necrotic 
liver tissue, but the cavity gradually becomes limited by a fibrous oapule 
produced by the inflammatory reaction. In 70 per cent, of oases a single 
abscess is present ; in nearly half of the others there are 2 abscesses, in a 
quarter there are 3, and in the remainder there are 4 or more. A single 
absoess is found five times as often in the right as in the left lobe of the ' 
liver. 

The contents of the abscess consist of necrosed liver cells, leucocytes, 
red corpuscles, fat droplets, and generally amcebas but no bacteria. In chronic 
cases all the amoebfiB may have died, but they can still be found in the material 
obtained by scraping the wall of the absoess. In rare cases an amcebio 
abscess becomes spontaneously sterile, and its dried remains have been 
found at a post-morten examination years afterwards. When an hepatic 
abscess roaches the surface, adhesions form between the livet and the adjoin^ 
ing structures, so that the contents of the abscess may burst into the lung, 
stomach or bowel, or open externally without infecting the serous cavities. 


Acute and Subacute Amcbbic Hepatitis and Hepatic Abscess 

Symptoms. — About one-tenth of the cases of acute amoebic hepatitis 
occurring in India are of a fulminating type, in which the whole liver is 
riddled with small collections of pus with no fibrous tissue separating them 
from the surrounding liver substance — a condition which rarely, if ever, 
occurs outside the endemic areas. The liver rapidly increases in size ; it is 
very painful and extremely tender. Slight jaundice may be present. The 
temperature is high with rapid remissions, the rise being often accom- 
panied by rigors and the fall by copious sweating. Leucoc 3 rtosis is well 
marked. Death generally occurs between 6 and 18 days from the onset of 
symptoms. 

As most cases of subacute amcebic hepatitis subside completely with 
injections of emetine, it is clear that in the earljp' stages no suppuration ia 
present. Discomfort and a sense of weight are felt in the right hypochondrium 
in the slighter cases, but in the more severe ones the pain may be so great 
that the patient is hardly able to move, and he is often unable to lie on 
his left side owing to the dragging pain caused by the change of position. 
Pain may also be referred to the right shoulder and occasionally to the 
right arm, especially when the upper part of the liver is involved. The liver 
is enlarged and tender, but the rigidity of the abdominal muscles may be so 
great that it is impossible to feel its edge. Pressure exerted on the lower 
part of the right thorax, with one hand behind and the other in front, gives 
rise to pain. Slight jaundice is occasionally present in the severer cases. 
The appetite is impaired or lost, and the patient rapidly becomes weak and 
emaciated. 

The temperature is generally remittent, varying between 100® in the 
morning and 103° or 104® in the evening. In severe oases it remains high 
with only small remissions, but in more chronic oases, especially when the 
abscess bulges through the capsule of the liver and the tension within its 
cavity consequently falls, the fever is less marked ; it may then be low, 
continued or relapsing, and may finally disappear. Copious sweating is 
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common in the more severe cases. Moderate leucocytosis is always present, 
and the proportion of polymorphonuclear cells is considerably increased, 
especially when actual suppuration has occurred ; if the percentage is less 
than 70, simple hepatitis, and not an abscess, is probably present. 

The upper part of the liver is most frequently involved, and the main 
increase in dullness is then in the upward direction, but the lower border is 
also abnormally low. The lower ribs bulge, and the intercostal spaces become 
wider ; the edges of the ribs become less clearly defined, and the skin may 
be oedematous even in acute hepatitis without suppuration. At an early 
stage the breath-sounds become feeble and the percussion note impaired 
at the right base ; the X-rays show that the right side of the diaphragm is 
abnormally high, and when suppuration occurs its movements are diminished 
and finally cease completely. If the diaphragm is perforated by an abscess 
of the liver, a pulmonary abscess, or less frequently an empyema, develops. In 
the former case large quantities of thick reddish pus are expectorated, and, 
if emetine is given, rapid recovery generally results. 

An abscess in the anterior and lower part of the right lobe produces a 
tender tumour in the right side of the epigastrium, the lower ribs become 
prominent, and the lower border of the liver can either be felt or is found 
by percussion to be displaced downwards. A rub may be heard when an 
abscess reaches the surface of the liver, but it disappears on the formation 
of adhesions with the anterior abdominal wall. In advanced cases the skin 
becomes oedematous, fluctuation is present, and the abscess may open 
externally just below the costal margin. Less frequently the abscess reaches 
the under surface of the liver, when it may rupture into the duodenum or 
hepatic flexure. Pus is then passed by rectum, and the tumour suddenly 
diminishes in size. The general condition of the patient immediately im- 
proves, the temperature falls, and spontaneous recovery may follow. 

An abscess in the left lobe of the liver generally gives rise to a tender 
tumour in the epigastrium. An abscess bulging from the lower or upper 
surface of the left lobe is less easily diagnosed ; it may escape recognition 
till it ruptures respectively into the stomach, when the characteristic thick 
reddish pus is vomited, or into the left lung or pericardium. 

In some cases the X-rays show a localised increased density in the hepatic 
shadow, especially if the abscess is in the left lobe or if it is large and sur- 
rounded by a thick fibrous capsule. Localised subdiaphragmatic, subhepatic 
and retroperitoneal abscesses arc uncommon complications, and general 
peritonitis rarely develops. 

Diagnosis. — The possibility of amoebic hepatitis or hepatic abscess 
should be considered whenever an individual, who has been in the East, 
is suffering from progressive deterioration in health with more or less pyrexia, 
especially if the latter is remittent and accompanied by chills and sweats, 
and if obscure abdominal symptoms are present. 

Subacute hepatitis is most commonly confused with malaria ; but the 
rise of temperature in hepatitis is generally in the evening instead of during 
the day, and the liver is enlarged out of proportion to the spleen instead of 
vice versa^ leucocytosis is present with a relative increase of polymorpho- 
nuclear cells and only 2 to 4 per cent, large mononuclear cells in contrast 
with the normal or subnormal count with 15 to 20 per cent, large mono- 
nuclear cells found in malaria ; the malarial parasite cannot be found in 
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the blood, and the injection of emetine is followed by improvement, whilst 
quinine fails to influence the pyrexia. 

A localised tumour in the liver in a man who has been exposed to amoebic 
infection is generally an abscess and more probably amoebic than a sup- 
purating hydatid cyst. It is elastic or fluctuating, unlike the hard solid 
tumour formed by a gumma and a growth. 

Prognosis. — Until 1907 hepatic abscess was the second commonest ' 
cause of death in the British Army in India, but the incidence of the disease 
has become much smaller since amoebic dysentery has been treated by emetine 
injections, and the mortality has been greatly reduced since the necessity 
for operation has become comparatively rare owing to the frequency witn • 
which treatment is instituted in the pre-snppurative stage. 

Treatment. — In acute hepatitis without suppuration very rapid im- ’ 
provement follows the subcutaneous injection of 1 grain emetine hydro- 
chloride on 12 or more consecutive days ; the hepatic tenderness diminishes 
within 8 hours of the first injection, and the temperature may fall to normal 
in 24 hours. As there are no definite signs which distinguish acute hepatitis 
without suppuration from hepatic abscess unless a definite tumour is present, 
no local treatment should be adopted until emetine injections have been 
given daily for a week without producing any improvement. Even a small 
abscess may be completely absorbed without aspiration after the amoebae in 
its walls have been killed by subcutaneous injections of emetine. 

The most satisfactory treatment of an abscess is evacuation by aspira- 
tion, emetine being injected subcutaneously in order to kill the amoebae in 
the abscess wall and in any ulcers which are still present in the colon. If 
the pus reaccumulates, a grain of emetine hydrochloride dissolved in a fluid 
ounce of water should be injected into the abscess cavity after it has been 
.aspirated. The results with this treatment are so successful that the open 
operation, which is frequently followed by prolonged convalescence or death 
owing to secondary infection, is required only in the comparatively rare cases, 
in which the situation of the abscess cannot be determined, or bacteriological 
examination of the pus obtained by aspiration shows that the abscess already 
contains pyogenic bacteria. When an abscess has been opened or has 
ruptured into the lung, stomach or bowel, subcutaneous emetine injections 
should be continued until the temperature has remained normal for a week. 


Chronic Amcebic Hepatitis 

Amcebic dysentery is almost always associated with liepatic insufficiency 
as demonstrated by the Ifevulose test, although in a largo majority of cases 
there is no sign of hepatic disorder. As acute and subacute hepatitis and 
he])atic abscess are common complications of amoebic dysentery, it seems 
reasonable to assume that the functional deficiency of the liver in these cases 
is caused by a mild and latent form of amoebic hepatitis. 

Symptoms. — It is not uncommon to find hepatic insuflficiency in patients 
complaining of unfitness since returning from a country in which amoebic 
dysentery is endemic. Some have had definite dysentery, but others have 
had nothing more than a few attacks of diarrhoea, and occasionally they have 
never had intestinal symptoms of any kind. 
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The patient complains of general unfitness and is easily fatigued. Very 
often he rightly describes himself as liverish. He generally suffers from a 
constant ache over the liver. His appetite is poor, and he is paic and sallow, 
though generally not anaemic, and true jaundice is never present. There 
is no pyrexia, and the leucocyte count is normal. The whole of the exposed 
surface of the liver is tender, and the lower border is often more easily 
palpable than normal, but there is little or no enlargement. Amoebic cysts 
are very rarely found in the stools, but in a small proportion of cases, in 
spite of the absence of intestinal symptoms, the sigmoidoscope has revealed 
the presence of small but typical amcebic ulcers — raised red spots with a 
necrotic centre on a normal pink mucous membraiie, very closely resembling 
boils on the skin. Not infrequently the cflecum and ascending colon are 
tender, and the stools may contain traces of occult blood, presumably the 
result of chronic amoebic typhlitis. 

Diagnosis and Treatment. — The diagnosis is quickly confirmed by the 
result of treatment. The injection of 1 grain of emetine hydrochloride every 
night for twelve nights results in the disappearance of all symptoms, and the 
IflBvulose test shows that there is no longer any hepatic insufficiency. In 
one case, for example, the rise in the blood sugar was 55 mgrm. per 100 c.c. 
one hour after taking 50 g. of Isevulose and in two hours it had only fallen 
25 mgrm. ; after treatment the one-hour rise was 6 mgrm. per 100 c.c., and in 
two hours the blood sugar was the same as before the Ifcvulose had been 
taken. 

Further courses of six or more injections should be given 3, 6 and 12 
months later in order to prevent recurrence. This treatment is more efficacious 
and far less upsetting to the patient than the administration of the various 
other drugs which have been recommended for the treatment of amoebiasis. 


SYPHILIS OF THE LIVER 
Congenital Syphilis (Peeicellular Cirrhosis) 

Etiology and Pathology. — The liver is affected in 50 per cent, of 
infants with congenital syphilis. This great frequency is probably due to 
the Sjdrochwta pallida passing through the placenta and the umbilical vein 
direct to the foetal liver, which is the first organ it reaches, and which is 
consequently found to contain it in larger numbers than any other organ. 

Congenital syphilis produces diffuse changes in the liver very differtuit 
from the focal lesions of acquired syphilis, except in rare cases occurring in 
later childhood, in which caseous gummata are found. The liver is smooth 
and uniformly enlarged and is firmer and paler than normal. The changes 
are due to pericellular cirrhosis, the result of diffuse infiltration with embryonic 
connective-tissue cells between the individual liver cells. These may be 
associated with small collections of round cells, or miliary gummata, which 
resemble tubercles when seen by the naked eye. 

The spleen is generally enlarged and hard. Diffuse small-celled infiltra- 
tion or fibrosis may be found in the kidneys, pancreas, testes, suprarenal 
glands and lungs. 

S)Fmptoms. — Symptoms pointing to disease of the liver are not often 
present in infants with congenital syphilis, but on examination the liver 
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aiid bpleeii are found to be enlarged and abnormally iirm. The liver normally 
extends farther down in young children than in adults owing to its relatively 
larger size and the more horizontal position of the ribs. Only definite enlarge- 
ment and abnormal hardness of the liver can, therefore, be regarded as im- 
portant in the absence of other evidence of congenital syphilis. Jaundice is 
rare ; it may be present from birth or, less frequently, it develops a few, 
weeks later. 

Diagnosis* — The diagnosis is generally easy owing to the well-marked 
signs of congenital syphilis present in other parts of the body together with a 
positive Wassermann reaction. In the absence of such signs the diagnosis 
must be made from rickets, tuberculosis and gastro -intestinal infection, and, 
when jaundice is present, from the other more common causes of icterus 
neonatorum (p. 688). 

Prognosis. — The prognosis depends upon the general condition of the 
infant. The disease is less amenable to anti-syphilitic treatment if the liver 
and spleen are greatly enlarged, and if haemorrhages occur or jaundice is 
present. The prognosis in delayed congenital syphilis is less favourable 
than in acquired syphilis owing to the changes being generally more 
widespread. 

Treatment. — The treatment is that of congenital syphilis. 

Acquired Syphilis 

1. Secondary Syphilis— Jsinndice formerly occurred in about i per cent, 
of cases of syphilis at the same time as the roseola and enlargement of glands, 
but it is now almost unknown. Rapid recovery generally followed treatment 
with mercury, but occasionally death occurred from acute hepatic necrosis. 
It must, of course, be distinguished from the toxic jaundice caused by treat- 
ment with organic arsenical preparations (p. 212). 

2. Tertiary syphilis , — /Etiology. — Guminata of the liver are found in 
only 0*3 per cent, of autopsies ; but in more than half of the oases in which 
other active syphilitic lesions are found the liver is affected. 

Syphilis affects the liver three times as frequently in men as in women, 
'f he disease is generally discovered between 10 and 20 years after infection, but 
ill rare instances it has occurred within a ye^r. 

Pathology. — In the early stages a mass of pink syphilitic granulation- 
tissue, sharply separated from the healthy liver, is found ; necrosis soon 
occurs in the centre, which becomes yellowish-white. The caseous mass is 
later surrounded by a fibrous capsule ; as this contracts, the liver becomes 
more and more deformed. The capsule of the liver in the neighbourhood 
of a gumma is thickened, and adhesions often develop between it and the 
adjacent organs, the diaphragm and anterior abdominal wall. Unless they 
are very large, gunimata are slowly absorbed till they may finally be re- 
presented by nothing more iliau sears, from which fibrous tissue radiates 
into the capsule. Guinmata are generally multiple ; much less often a large 
jiart of the livtu is diffusely infiltrated. Tlie condition is ol’ten associated with 
some degree of diffuse syphilitic hepatitis, which produces cirrhotic changes in 
long-standing cases, especially if the patient is alcoholic or has been treated 
with arsphenamine derivatives for primary and secondary syphilis. 

Symptoms. — Guminata and cicatrices are sometimes found after death 
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without having led to any symptoms. The nature of the symptoms they 
produce depends upon the size, extent and position of the lesions. Before 
any localising sjrmptoms appear the patient often complains of general ill- 
health, which is often associated with gastro-intestinal symptoms. The 
first symptom pointing to disease of the liver is generally pain in the right 
hypochondrium, the result of perihepatitis over a gumma. The pain may 
radiate to the right shoulder and is sometimes associated with local tenderness. 

Irregularities on the anterior surface of the liver produced by gummata 
and by the contraction of cicatrices are easily palpable. The diagnosis 
from malignant disease can be made by the presence of a positive Wasser- 
mann reaction and the rapid disappearance of a gumma with anti-syphilitic 
treatment ; jaundice and ascites are much more common in malignant 
disease, in which the constitutional symptoms arc generally more severe, 
and there may be evidence of a primary growth in some other situation. In 
hyatid disease the liver is smooth apart from the tumour itself, but in 
syphilis it is often irregular, owing to the contraction of cicatrices. The 
presence of eosinophilia points to hydatid disease. A gumma near the 
gall-bladder or in the left lobe of the liver may simulate a growth of the 
gall-bladder or of the stomach respectively. 

Irregular fever sometimes occurs. The general symptoms may simulate 
pylephlebitis, tuberculosis, typhoid fever or malaria, but they generally 
disappear under anti-syphilitic treatment. In rare cases an infected gumma 
may break down, when the symptoms and sequelae do not differ from those 
of other forms of hepatic abscess. 

Jaundice is infrequent in syphilis of the liver, but it is occasionally pro- 
duced by the pressure of a gumma or of a syphilitic cicatrix ; in very rare 
cases this is associated with attacks of pain indistinguishable from biliary 
colic due to gall-stones. 

Ascites is uncommon, and I have seen only one case in which it was 
severe and recurred rapidly after paracentesis. It may result from pressure 
of gummata or cicatrices on the intrahepatic branches of the portal vein or 
less frequently on the vein itself in the portal fissure, in which cases throm- 
bosis is likely to occur. 

When a gummatous liver is associated with lardaceous disease, the 
clinical aspects of the latter may be so prominent that the presence of a 
gumma is overlooked. The liver and the spleen are enlarged, ascites and 
oedema are present, and the urine contains albumin and casts. 

Diagnosis. — The possibility of syphilis should always be remembered in 
obscure hepatic disorders. Apart from a history of infection and the presence 
of other syphilitic lesions, the Wassermann reaction should always be tested 
in doubtful cases. As, however, infection with syphilis does not prove that 
every lesion present is syphilitic, the final proof of the nature of the disease 
is obtained only if great improvement or complete recovery results from 
anti-syphilitic treatment. The diagnosis from cirrhosis of the liver is 
suggested by the greater irregularity in the enlargement of the liver. 
Hsematemesis, dilated veins on the abdominal wall, jaundice and symptoms 
of gastritis are much more common in cirrhosis, and the nutrition suffers at 
an earlier stage than in syphilis of the liver. 

Prognosis. — The prognosis of syphilitic lesions of the liver is good if 
treatment is actively carried out at an early stage. In the rare cases in 
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which the symptoms are due to pressure exerted by cicatrices and not by 
gummata little or no improvement can occur. 

Treatment. — As soon as the possibility of syphilis is recognised, large 
doses of iodide should be given. I have very rarely found ill results follow 
the administration of as much as 60 grains of potassium iodide every 6 hours ; 
a patient is more likely to suffer from iodism if the dose is gradually increased 
from a small quantity than if full doses are given at once. Mercury should 
also be given, but no organic arsenical preparation should be used because 
of the danger of hepatic necrosis occurring as a result of its action on the 
already damaged liver cells. 


HYDATID OF THE LIVER 

i^tiology and Pathology. — Hydatid disease is produced by swallow- 
ing the ova of the echinococcus or hydatid worm (see p. 3H). Food may 
be contaminated by the fteces of infected dogs, or infection may occur directly 
if an individual touches the tongue or muzzle of a dog which has been soiled 
with eggs from the faeces or anus of another dog. The frequency of the 
disease thus depends upon the number of infected dogs in a district. It is 
most common in Iceland and in parts of Australia and New Zealand ; it also 
occurs in England, France and parts of Germany and Russia, but it is almost 
unknown in North America, except among foreigners. 

When the eggs are swallowed, the embryos set free by digestion of the 
egg-shell pass through the walls of the stomach or small intestine into the 
radicles of the portal vein, by which they reach the liver, where they are 
generally arrested. The embryo now forms a small cyst, with an internal, 
nucleated, protoplasmic layer (the endooyst) and an external “ cuticular 
membrane.” The reaction in the surrounding tissues results in the formation 
of a fibrous capsule. After a time a dozen or more buds project from the 
endocyst, and develop into daughter cysts, identical in structure with the 
mother cyst ; these soon separate from the endocyst of the mother cyst and 
become free. 

The huid in the cyst is clear or very slightly opalescent, with a specific 
gravity between 1*005 and 1*011. It contains chlorides, phosphates, traces 
of sulphates and succinates, and some unknown toxic substances, but only 
occasionally traces of albumin or sugar. Hooklets and less often hydatid 
heads may be found in the fluid. 

The liver is involved in 60 per cent, of cases of hydatid diseases in man ; 
a single cyst is generally present, but there are occasionally multiple cysts, 
or single ones may develop in more than one organ. 

Symptoms. — The patient remains in good health until the weight of the 
cyst, its pressure on surrounding parts, or the occurrence of a complication, 
such as rupture or suppuration, causes symptoms. A hydatid cyst of the 
liver may remain latent and be discovered o^y after death or in the course 
of a routine examination of the abdomen in a patient without abdominal 
symptoms. 

The increasing size of the liver may give rise to a sensation of weight and 
fullness in the right h3q)Ochondrium, and pain may be felt in the ri^ht 
shoulder. I have only once seen jaundice caused by pressure on the bile- 
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ducts and once cedema of the legs and scrotum by pressure on the inferior 
vena cava, but never ascites by pressure on the portal vein though this may 
occur in exceptional cases. 

A small cyst may rupture into the biliary passages : intense jaundice 
results, and the patient generally develops suppurative cholangitis. A large 
cyst may burst into the general peritoneal cavity, especially after a blow 
on the abdomen. Symptoms of an allergic character may result, especially 
severe urticaria, erythema and pruritus. Less frequently there may be 
diarrhoea and vomiting, and dyspnoea, sometimes of an asthmatic character. 
In rare cases convulsions, collapse and cardiac failure may occur and end 
fatally. Rupture into the stomach or intestines may lead to spontaneous 
recovery. 

The upper part of the right side of the abdomen and lower part of the 
thorax become prominent when the cyst is large. If the cyst reaches the 
front of the liver it becomes palpable in the liypogaatrimii. When it projects 
from the under surface, the liver is pushed forward and it may simulate a 
large gall-bladder or a renal tumour. A cyst near the convexity pushes the 
diaphragm upwards and may compress the lung and simulate a pleural 
effusion. In such cases the irregularity in the upper surface of the liver 
can be recognised with the X-rays. When deeply embedded in the liver, it 
produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In rare cases, of which I have 
only seen two, percussion of the middle finger, when the left hand is placed 
flat over the cyst, produces a peculiar vibration — the hydatid thrill — which 
is almost pathognomonic. It does not, however, depend upon the presence 
of daughter cysts, as it has been observed in their absence and very 
exceptionally in other tense cysts. 

Bacteria may invade the fibrous capsule and multiply between it and 
the cuticular membrane, with the result that the nutrition of the hydatid 
is impaired and the parasite dies. Its death results in a change in the 
cuticular membrane, which, when healthy, is impervious to bacteria and 
leucoc 3 i;es, but now allows them to pass into the fluid, which acta as an 
excellent culture medium and gradually becomes filled with pus cells. 
Symptoms of hepatic abscess are now present, and the abscess may finally 
rupture into the general peritoneal cavity, stomach or intestines. 

Diagnosis. — The discovery of a tumour of the liver should lead to a 
consideration of cancer, syphilis and hydatid cyst. The general health is 
greatly affected in the first, comparatively little or not at all in the second 
and third. In cancer and syphilis the tumour is likely to be irregular and 
multiple ; in hydatid it is a uniform round swelling, and most frequently 
only one can be felt. The two former are hard and obviously solid, while 
the latter is elastic, and in rare cases the characteristic hydatid thrill can be 
felt. The Wassermann reaction is positive with a gumma and generally 
negative in the other diseases. Eosinophilia is frequent in hydatid, but in 
no other liver disease ; it was known to have been TDresent for eleven years 
when a patient, who proved to have a hydatid of the liver, first consulted 
me. The proportion of eosinophil cells may be enormous. In the case of 
a boy of 18, in whom the cyst had grown very rapidly, they amounted to 
65 per cent, of 16,000 leucoc^es per cubic millimetre ; the total and differ- 
ential counts fell to normal within 3 weeks of the removal of the cyst. I have 
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seen two cases of very large tumours of the right suprarenal, which produced 
a rounded protuberance on the anterior aspect of the displaced liver, closely 
simulating a hydatid cyst ; the diagnosis was made more difl&cult by the 
presence of cosinophilia of 15 to 20 per cent. The intradermal injection of 
sterile hydatid fluid (Oasoni’s test) produces a positive cutaneous reaction in 
90 per cent, of cases, and in one case of mine a pyrexia) reaction lasting for 
three days. Once the slfin has become sensitised it may remain so permanently' 
in spite of removal of the cyst. The complement fixation and precipitin 
tests are less reliable. 

Prognosis. cyst may continue to grow for as long as 20 years, but 
the possibility of suppuration or perforation is a constant danger. When 
it dies, the cuticnlar membrane folds on itself and may become calcified ; 
its contents dry up and form a mass containing gritty material. It can then 
cause no further trouble. 

Treatment. — Prophvlacttc. — In places where hydatid disease is 
common, the drinking water should be boiled, fruit and vegetables should be 
cooked or washed with boiled water, and care should be taken not to convey 
infection from dogs to food by the hands. 

SuROiCAL. — Hydatid cysts were formerly treated by tapping, but such 
methods have now been completely superseded by an open operation, in 
which the fluid is evacuated and as much of the cyst wall as possible is 
removed. In some cases the latter is very loosely attached and can be pulled 
out intact. The operation should be performed whenever a hydatid cyst 
is diagnosed, even ir it causes no symptoms, as there is always a danger of 
serious complications. 


CARCINOMA OF THE LIVER 

iEtiology and Pathology. — (a) Primary Growths. — Primary carci- 
noma of the liver is found only about once in each thoiihand autopsies, and 
primary sarcoma is considerably rarer. Primary carcinoma may be derived 
from the liver-cells (hepatoma) or, much less frequently, from the bile-duct 
cells (cholangioma) ; 90 per cent, of the former and 50 per cent, of the latter 
occur in cirrhotic livers. Primary cancer occurs in about 7 per cent, of 
patients with cirrhosis, the incidence being fifty times as great as among 
patients free from cirrhosis. The incidence of primary carcinoma of the liver 
is very high in Dutch East Indies owing to the great frequency of non-alcoholic 
cirrhosis among the natives and to a special tendency of this form of cirrhosis 
to undergo malignant degeneration. Cirrhosis of the liver is a progressive 
lesion owing to the continuous action of the toxin, whereas in fibrosis 
following subacute necrosis no further destruction of cells takes place after 
the original illness. Consequently the nodular hyperplasia of the latter never 
becomes malignant, whereas the progressive compensatory hyperplasia of the 
former may overstep the normal and take on the autonomous character of a 
new growth {cirrhosis ca/rcinoimtosa). 

Primary cancer of the liver readily invades the portal vein, aloAg which 
it spreads m both directions from the point of entry, forming a tree-like cast 
of affected part of the portal system. On section the growth-distended 
vessels give the appearance of a tumour of multicentric origin, and dis- 
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semination to other parts of the liver often occurs through the portal system. 
In 40 per cent, of cases extrahepatic metastases are present. Spread by 
lymphatics may involve glands in the portal fissure, which press upon the 
portal vein and biJe-duots, as well as glands elsewhere in the abdomen and 
chest, and malignant emboli may pass by the hepatic veins to the lungs. 
After death the cirrhosis is found to be universal and of long standing, whereas 
the carcinoma appears to be of recent origin. The liver contains numerous 
nodules of carcinoma, which often reach the surface, but are never umbili- 
cated. The symptoms may be indistinguishable from those of cirrhosis, the 
liver being normal in size or slightly enlarged. In the latter case, nodules 
can sometimes be felt on the surface. The spleen is often enlarged, and 
ascites is always present owing to portal obstruction. Pain in the right 
hypochondrium and jaundice are more common than in uncomplicated 
cirrhosis. 

(6) Secondary Growths. — Secondary carcinoma of the liver is about 
thirty times as common as primary carcinoma ; it is ten times as common as 
secondary sarcoma. 

Secondary malignant disease occurs most frequently after the age of 
50. It is more common in women than men because it frequently follows 
carcinoma of the breast and female genital organs, but it is rare in carcinoma 
of the lip, mouth and tongue, which are much more common in men than in 
women. 

The most common seat of the primary disease is the stomach, and then 
in order the colon, oesophagus, pancreas and gall-bladder. It is a common 
sequel of cancer of the breast and uterus, and may occur when the primary 
disease is situated in any other organ. Cancer of the gall-bladder, 
extrahepatic bile-ducts and the stomach may invade the liver by direct 
continuity. 

Symptoms. — The liver is almost always palpable, as it is enlarged and 
abnormally hard. It becomes progressively larger until it may be so 
enormous that it appears to fill the whole abdomen, the right lobe being 
generally most affected. The liver is irregular in shape, and individual 
nodules of growth are often umbilicated or depressed in the centre. Deposits 
of growth may be felt at the umbilicus and in the falciform ligament near 
the linea alba. A rub is sometimes heard over part of the liver as a result of 
perihepatitis. 

Persistent pain is generally felt in the right hypochondrium and in the 
back ; it may pass to the right shoulder and occasionally down the arm. 
It is in part due to stretching of the capsule of the liver, especially when 
it grows rapidly, but the most severe pain is due to perihepatitis. Occasion- 
ally deep-seated growths, especially if primary, give rise to no pain throughout 
the illness. 

Jaundice is present in 50 per cent, of cases owing to pressure on the 
main bile-ducts within the liver by the growth or on those in the portal 
fissure by glands. Jaundice is more frequent and more often severe in 
secondary than in primary growths, especially when the primary growth 
is in the stomach or gall-bladder, from which it has spread directly to the 
portal fissure. The iffices sometimes retain their colour, as the jaundice 
may be due to pressure on the intrahepatic bile-ducts, one or more of which 
escape. The jaundice is progressive and persistent, but it occasionally 
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develops acutely with vomiting and pain, the symptoms being indistinguish- 
able fr<m those of biliary colic due to gall-stones. 

Ascites is present in 50 per cent, of cases. It is most commonly due 
to malignant peritonitis or to perihepatitis. It may also be caused by pressure 
on the capillaries when the liver is extensively infiltrated with growth and 
by portal thrombosis following invasion of the portal vein. The fluid is 
generally serous, and when jaundice is present it is bile-stained. Extra- 
vasation of blood into a superficial nodule may cause it to be haemorrhagic. 
In rare cases it is chylous owing to obstruction of a main lymphatic, but more 
frequently it is chyliform. Perforation of the organ primarily involved or 
infection without perforation may cause it to become purulent. (Edema 
of the ankles is present in the late stages as a result of the toxaemia and 
cardiac weakness. More widespread dropsy may be caused by pressure upon 
or thrombosis of the inferior vena cava or some other large vein. 

In the late stages the patient becomes rapidly weaker. The appetite 
is lost, and there is often a special distaste for meat. The body weight falls 
progressively, but occasionally the loss of weight due to the general emacia- 
tion is more than counterbalanced by the increase in weight of the liver 
and the accumulation of fluid in the abdomen. The skin is inelastic and 
sallow, and secondary anaemia develops. It is often possible to see the liver 
moving up and down with respiration through the wasted abdominal 
wall. 

Fever is often present, especially in rapidly advancing cases, quite apart 
from the fever which may be caused by infection of the primary growth 
or of a necrotic secondary deposit. Suppurative cholangitis may be caused 
by the infection of ducts which have become dilated as a result uF obstruction. 

The large liver and the ascites may push the diaphragm up and compress 
the bases of the lungs, which are then likely to become congested, but the 
main enlargement is always downwards. The growth may spread through 
the diaphragm and cause hiccough and cough ; pleurisy generally develops 
and often gives rise to a blood-stained effusion, but empyerna is rare. 

Finally the patient becomes somnolent and sometimes delirious. Coma 
is generally present during the last day or two of life ; respiration becomes 
gradually more shallow, and death comes imperceptibly. 

Diagnosis. — A painful and irregular enlargement of the liver is most 
frequently due to a growth, and the probability is increased if general 
symptoms of malignant disease are present. If there is evidence of a primary 
growth elsewhere or a growth has been removed by operation within the last 
live years, the diagnosis can be made with certainty. 

The tumour produced by cancer of the liver must be distinguished from 
one produced by syphilis and hydatid of the liver. The shape of the liver 
often helps in the diagnosis, and umbilication of a nodule is conclusive 
evidence of cancer. The general health is much more impaired and the 
patient is generally older in cancer than in syphilis and hydatid disease. A 
history of syphilis or evidence of its effects in other parts of the body points 
to a gumma, and unless a primary growth is discovered the Wassermann 
reaction should always be tested. Whenever hydatid disease is possible, a 
differential blood count should be made, as eosinophilia is frequently present, 
but not in the other conditions. When there is much ascites it may be 
impossible to diagnose between cirrhosis and cancer, especially if the patient 
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ifl jauodieed. The abdomen should be tapped so that the liver 

can be palpated ; the irregularities of the cirrhotic liver are so much less 
Uaiirhed than those in cancer that they are rarely recognisable through the 
abdcHuinal wall. The spleen is generally large in cirrhosis but normal in 
aiae in oanoer, and the liver is rarely very large in cirrhosis. Pain is 
generally more marked in cancer, and jaundice, when present, is more 
infqfound. 

In secondary cancer of the liver the primary disease is often latent, 
especially when it is situated in the stomach, colon, tail of the pancreas, 
prostata and lung. But when a thorough investigation fails to reveal a 
primary growth elsewhero in the body, if jaundice and ascites are absent and 
emaciation is slight, a single, rapidly growing tumour of the liver is more 
likely to be primary than secondary. 

Prognosis, — Cancer of the liver is always fatal. The course of primary 
cancer is very rapid, as it rarely lasts more than four months, and death 
inay even occur within four weeks of the onset of symptoms. The 
duration of the illness in secondary carcinoma of the liver depends upon 
the primary disease, death being often due to the latter. If primary 
diaease has been removed by operation or is latent, death may not occur 
for a year or even longer after the disease of the liver is discovered ; but 
moat cases prove fatal within six months. The disease generally advances 
steadily, but it may remain almost stationary for a time and then rapidly 
progress to a fatal issue. 

TreattSiemt. — It is never justifiable to operate when it is known that 
a growth of the liver is present ; but if during an operation for cancer of 
the stomach or gall-bladder the liver is found to be involved only in its 
immediate neighbourhood, an attempt should be made to remove the affected 
part. Moreover, the presence of one or more small nodules in the liver does 
not oontrariudicate partial gastrectomy or colectomy for the primary growth, 
as the operation may be followed by a period of a year or more of complete 
freedom from symptoms. 

The medical treatment of cancer of the liver is purely palliative, but 
by means of morphine the patient should be spared pain throughout the 
illness. An injection of morphine should be given whenever pain is felt, and 
the dose should be increased as the disease progresses and the patient 
becomes accustomed to the drug. There is no reason to fear giving very 
large doses several times in the day, as with their aid patients often feel 
perfectly happy and comfortable up to the end. The bowels should be kept 
regular by drugs, the doee of which generally requires to be increased as more 
morphine is given. The patient shouM be allowed to eat and drink exactly 
what he likes, and no testrictions should be made on account of the supposed 
indigestibility of certain articles of food, nor should large quantities of food 
be fcuroed upon a patient who has no appetite. When the diagnosis has once 
been made with complete certainty, frequent examinations of the abdomen 
distress the patient without doing any good. If the distension produced by 
ascites gives rise to pain, the fluid should be removed. ' 

Author F. Hurst. 
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DISEASES OF THE PORTAL VEIN 

NON-8UPPURATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

iEtiology and Pathology. — The sti^gnation of blood caused by cirrhosis 
of the liver accounts for about 30 per cent, of cases of portal thrombosis, 
but the latter is so rare that it only occurs in about per cent, of cases of 
cirrhosis. Malignant disease of the liver, stomach or pancreas is the next 
most c>ommon cause ; invasion of the veins of the affected organ leads to 
thrombosis, which spreads to the portal vein. Syphilitio changes in the 
walls of the portal vein and non-suppurative pylephlebitis caused by spread 
of infection from neighbouring parts may cause thrombosis. 

Portal thrombosis may extend throughout the vein and its branches, 
but more frequently it is localised to the main trunk and one or more intra- 
hepatic branches or extrahepatic tributaries. 

Symptoms. — lu the presence of cirrhosis of the liver or intra-abdominal 
growth, especially if ascites is present, there ma^ be no indication liiat portal 
thrombosis has occurred. If, however, the patient is in comparatively good 
health, sudden occlusion of the portal vein may lead to the rapid develop- 
ment of ascites, haematemesis and meleena, and the spleen becomea enlarged. 
When the splenic vein is occluded, the splenic enlargement is rapid and con- 
siderable. When mesenteric veins are suddenly involved, heBmorrhagiG in- 
I'arction results and leads to intestinal paralysis with severe meleena and 
early death. 


SUPPURATIVE PYLEPHLEBITIS 

.Etiology. — Suppurative pylephlebitis is almost always secondary to 
some intra-abdominal inflammatory disease, generally associated with the 
presence of pus under pressure. Acute appendicitis accounts for nearly half 
of the cases. 

Pathology. — The veins leading from the source of infection to the liver, 
together with the trunk and intr^epatic branches of the hepatic vein, may 
all be involved, but the disease is generaUy less extensive and may be confined 
by firm clots to a part of the portal vein or one of its branches. The affected 
veins contain pus and broken-down blood clots. Their walls are acutely 
inflamed and may give way, leading to the formation of abscesses. Thus a 
large abscess may develop in the mesentery or behind the pancreas. The. 
liver is almost always involved by extension to the intrahepatic portal 
branches, or by secondary abscesses formed from infective emboli from the 
part of the vein primarily affected. Innumerable minute abscesses are 
present, majiy of which may t-oalesce to form a honey combed appearance 
or large abscesses. Superficial abscesses may rupture and lead to general 
or local peritonitis, which may also result from the primary disease. The 
infection is generally caused by B. cell, streptococci or staphylococci, and 
very rarely Baet, tf^fhosijm or dysmkrim. 

Symptoms. — The onset is generally sudden, the symptoms due to the 
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primary disease being complicated by the occurrence of a rigor or pain and 
tenderness over the liver. The clinical picture is eventually a composite 
one of the symptoms of the primary disease, sepsis and liver disease, with 
the frequent addition before death of pneumonia, pulmonary abscesses or 
empyema, generally on the right side. Evidence of portal obstruction is 
rarely present. The patient looks anxious and ill. He is sallow and in about 
half the cases is jaundiced. The jaundice is generally slight, but may be 
severe from associated cholangitis. Fever is continuous, intermittent or 
remittent, leucocytosis is present, and the pulse and respiration are rapid. 
Rigors with profuse sweating are common, especially in the early stages. 
Uniform enlargement of the liver occurs in about 60 per cent, of cases. Pain 
and tenderness are generally present, and a rub may be heard over the liver. 
The spleen is only occasionally enlarged. Vomiting is common and diarrhoea 
may occur. Blood cultures are generally sterile. 

Diagnosis. — The development of a septic state with rigors and enlarge- 
ment and tenderness of the liver in a patient with appendicitis or other 
intra-abdominal disease is suggestive of suppurative pylephlebitis, but a 
correct diagnosis is rarely made. In amoebic abscess of the liver there is 
generally a history of dysentery, the progress of the disease is less rapid, and 
there may be signs of a single abscess instead of a uniform enlargement of 
the liver. A history of gall-stones is much more common in suppurative 
cholangitis than in pylephlebitis, and jaundice appears earlier and is deeper. 
The diagnosis from a sub-diaphragmatic abscess secondary to appendicitis 
may be impossible, and the two may be present together. Acute infective endo- 
carditis with enlargement of the liver and spleen without cardiac murmurs 
closely simulates suppurative j)ylephlebitis. 

Prognosis and Treatment. — The disease is always fatal, and no treat- 
ment is of any avail. 

Arthur F. Hurst. 


DISEASES OF THE GALL-BLADDER AND BILE-DUCTS 

CHOLECYSTITIS 

Etiology and Pathology. — Cholecystitis results from infection of the 
gall-bladder, most frequently with B. coliy but also with Bact. typhosum and 
paratyphosusy streptococci and staphylococci. The mere presence of bacteria 
in the bile does not necessarily lead to cholecystitis, just as bacilluria may 
occur without causing pyelitis. The B. coli, which normally inhabits the 
colon and lower part of the ileum, might theoretically gain access to the 
gall-bladder by four different channels. 

(1) Typhoid bacilli pass from the intestines by the lacteals to the mesen- 
teric glands, from which they are conveyed by the lymphatics to the thoracic 
duct and thence into the general circulation, a typhoid septiceemia being 
thus produced. The bacilli are excreted from the blood in the bile by the 
liver and in the urine by the kidneys probably in every case, but cholecystitis 
and pyelitis develop in only a comparatively small proportion. There is no 
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doubt that J5, coli can pass through the healthy bowel wall, but under 
ordinary conditions it gets no farther than the lymphatic glands, which act as 
a very efficient filter, and there is no evidence that cholecystitis is ever 
preceded by a B, coli septicsemia. Even in ulcerative colitis, in which the 
inflamed and ulcerated mucous membrane of the colon might be expected to 
perinit the easy passage of bacteria into the general circulation, neither, 
septicsemia nor cholecystitis occurs. 

(2) The portal vein would seem a likely channel for the passage of B. 
coli to the liver and thence in the bile to the gall-bladder without gaining 
access to the general circulation. But the portal blood is normally sterile and 
remains so even when the wall of the bowel is damaged, and bacteria injected 
into the portal vein of animals are not excreted in the bile. 

(3) It has been suggested that cholecystitis is the result of infection with 
strains of streptococci having a special affinity for the gall-bladder, which are 
conveyed to it by the cystic artery from infected teeth, tonsils and other foci. 
But infection of the gall-bladder with streptococci is much less common 
than with B. coli, and later investigations have failed to confirm the 
experiments upon which this theory was based. 

(4) Most cases of cholecystitis are probably due to an ascending infection 
from the duodenum. The duodenum is normally sterile, but in achlorhydria 
large numbers of B. coli and streptococci are often present. Achlorhydria 
is found in about 30 per cent, of cases of gall-stones. In the acute gastritis 
which occurs in food poisoning and influenza and other infections achlorhydria 
is generally present, although it is only likely to persist in association with 
chronic gastritis in individuals with constitutional hypochlorhydria. But 
observations after perforation of gastric and duodenal ulcers show that the 
stomach and duodenum are invaded by organisms ascending from the colon 
within a few hours of the appearance of the achlorhydria caused by sym- 
pathetic inhibition of secretion following the perforation. It is clear, therefore, 
that the duodenum may be infected during the temporary achlorhydria 
resulting from acute gastritis, and the infection may last sufficiently long for 
ascending infection of the gall-bladder to occur. It is in fact not uncommon 
for patients with chronic cholecystitis to date their symptoms from an attack 
of food poisoning or an acute infection, which may have been accompanied by 
achlorhydria, even if the gastric secretion when the patient comes under 
observation is normal. As acute gastritis is very common and few people 
pass through life without having one or more attacks, it is easy to understand 
why cholecystitis is such a common disorder. 

Infection of the gall-bladder first leads to inflammation of the mucous 
membrane, the external appearance of the gall-bladder remaining normal. 
The inflammation subsequently spreads to the deeper tissues ; the walls 
become thick and inelastic and the cystic lymphatic gland enlarged and 
inflamed. 

Cholecystitis may be acute, subacute or chronic from the onset. Acute 
and subacute cases may become chronic, and suppuration or gangrene may 
occur in a chronically inflamed gall-bladder if a stone becomes impacted in 
the mouth of the cystic duct. The contents may become purulent in the 
course of an acute infection without gall-stones, but necrosis is very rare in 
their absence, 
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Acute Cholecystitis ; Empyema of the Gall-Bladder 

Etiology and Pathogenesis. — Acute cholecystitis occurs in about 
1 per cent, of cases of typhoid aud paratyphoid fever. Apart from this it is 
rare unless the cystic duct is obstructed by an impacted gall-stone. Bile is 
generally present in the gall-bladder only if the contents are examined within 
a few days of the onset. The wall is thickened and obviously inflamed, and 
the cystic lymphatic gland is enlarged. When the cholecystitis is secondary 
to an impacted gall-stone suppuration or gangrene is likely to occur. Sup- 
puration leads to empyema of the gall-bladder : if adhesions have previously 
formed as a result of chronic cholecystitis the empyema majr rupture into 
the duodenum or colon ; otherwise localised or generalised peritonitis results. 
Necrosis may be localised or general. When loc^ised it is generally secondary 
to ulceration at the neck of the gall-bladder following impaction of a stone ; 
rupture into the duodenum or the production of a local abscess commonly 
follows. The whole wall of the gall-bladder may become gangrenous as a 
result of over-distension from obstruction of the cystic duct or less commonly 
of the common bile-duct, especially in elderly people in whom the blood supply 
is deficient ; unless cholecystectomy is promptly performed, general peri- 
tonitis is then certain to develop. 

Symptoms. — Acute pain in the right hypochondrium is the most constant 
symptom. It often radiates to the angle of the right scapula and less fre- 
quently to the right shoulder. 'J’he gall-bladder may be felt as an extremely 
tender tumour, but more frequently the rigidity of the right rectus makes 
deep palpation impossible. Jaundice occurs only if there is a stone in the 
common bile-duct or the cholecystitis is part of a general infection of the 
biliary passages. Pyrexia with polymorphonuclear leucocytosis is always 
present. 

The defense musculaire often involves the right dome of the diaphragm 
as well as the right rectus, signs of oedema and congestion of the base of the 
right lung being present. 

In mild cases recovery takes place after a few days, but symptoms of 
chronic cholecystitis may develop at a later date. Tn suppurative or 
gangrenous cholecystitis fatal complications rapidly occur unless an early 
operation is performed. 

Treatment. — Mild cases subside with the physiological rest provide 
by a lacto- vegetarian diet, the patient being kept warm in bed. In more 
severe oases, especiall/ if there is a leucocjrtosis of more than 12,000 cells 
per c.mm., or if suppuration or gangrene is suspected, an operation should 
be performed without delay. 

Chronic Cholecystitis 

. Symptoms. — Chronic cholecystitis is a common cause of chronic 
dyspepsia. The patient complains of intractable indigestion of an 
irregular character, in striking contrast with the clock^like regularity of the 
pain in duodenal ulcer. The time of onset and the severity of the pain vary 
greatly from meal to meal and from day to day ; it sometimes begins immedi- 
ately after food, and at other times it may not come until two or three hours 
after a meal, or it may only occur in the early part of the night. It is 
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unafiected or only incompletely relieved by takiM food and by alkalis. In 
most cases the patient complains of what he calls flatulence, but this is really 
only a sensation of fullness, which is not associated with increased fermenta- 
tion, and with eructation only when it gives rise to aerophagy by causing the 
patient to make repeated hut futile efforts to belch in the hope of relieving 
his discomfort. 

Nausea is common. It may occur on waking, when it is sometimes 
associated with vertigo, cold sweats or headaches, in which case migraine may 
be simulated, though the headache is not unilateral. It may be relieved by 
breakfast, unless eggs are eaten, when it is often aggravated. It is sometimes 
followed by vomiting, which gives much less complete relief than in ulcer. 

Patients with ulcer generally lose all their pain in two or three days if put 
to bed on a strict diet, but improvement is less likely to follow in cholecystitis ; 
the dyspepsia may, however, rapidly improve if yolk of egg and other fatty 
foods are prohibited. Constipation is generally* present, but in some cases 
intermittent or continuous diarrhoea of a mild grade occurs, and in rare 
instances profuse, watery diarrhoea heralds the onset of an acute exacerbation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur 
in association with symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the mid-epigastrium, but it 
often extends to the right and may be confined from its onset to the right 
hypochondrium. Jt is frccjuently associated with pain at the angle of the 
right scapula. 

Tenderness of the gall-bladder is the most characteristic sign of chole- 
cystitis. It is best elicited with the patient lying relaxed on his back ; the 
fingers are then pressed beneath the right costal margin in the region of the 
gall-bladder. The pain is much increased when the fingers are brought 
into still more intimate contact with the gall-bladder by deep inspiration, 
which is then sharply arrested.^ The pain produced in this way fs in striking 
contrast with the absence of tenderness when deep pressure is exerted under 
the left costal margin or a short distance to the inner or outer side of the 
gall-bladder under the right costal margin, though it is not uncommon for a 
slighter degree of tenderness to be observed over the whole of the lower border 
of the liver, especially in the immediate neighbourhood of the gall-bladder. 
Pressure on the gall-bladder may also cause nausea. 

The upper part of the right rectus abdominis muscle is often tender and 
rigid ; tenderness and rigidity of the lowest intercostal muscles may cause 
impeded respiration and a stitch in the right side of the chest. Tenderness 
is also sometimes present over the third to the tenth dorsal spines, the 
muscles to their immediate right and the end of the eleventh rib. 

In chronic cholecystitis there is generally no pyrexia, but occasionally 
the temperature rises to between 99° and 100° F. each evening or during 
exacerbations of the inflammation accompanied by more marked symptoms. 

The healthy gall-bladder can be visualised with the X-rays by Graham's 
method {cholecystography). The patient is given a fat-free meal at 6 ^.m. 
the evening before the examination, and at 9 p.m. he very slowly dnnks 
a solution of pbenoltetraiodophthalein in half a pint of water. During the 
following hour he sips water, but after that no further food or drink is allowed 

^ This sign was first described by Naunyn in 1892, bat is often incorrectly ascribed 
to Murphy who described it ten years later. 
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until the first examination is made at the fifteenth hour. If the shadow is 
weak) another radiograph is taken at the eighteenth or twentieth hour. 
When a sufficiently clear picture has been obtained, a fatty meal, consisting 
chiefly of buttered eggs, is taken. If the gall-bladder has not filled at the 
eighteenth hour, an ordinary meal is given followed in six hours by a fat-free 
meal and a repetition of the whole procedure. Occasionally at the first 
examination the shadow of the gall-bladder is partially obscured by gas or 
undissolved dye in the colon ; in such cases a normal saline enema should 
be given. The opaque dye is absorbed and excreted in the bile, in which it 
reaches the gall-bladder ; as no further meals are taken it remains there, and 
as a result of absorption of water by the mucous membrane it becomes 
sufficiently concentrated to throw a shadow of the gall-bladder, which can be 
seen on the screen, and a cholecystograph can be taken. A normal gall- 
bladder gives a homogeneous shadow with a regular outline ; it is not tender 
when directly palpated, and it is freely movable, being quite independent of 
the shadow of the duodenal bulb, which can be seen simultaneously by giving 
a small opaque meal. The normal gall-bladder is found to have contracted and 
evacuated the greater part of its contents an hour after the fatty meal. In 
simple cholecystitis the gall-bladder shadow is normal, but the visualised 
organ is found to be the seat of the tenderness previously discovered in the 
supposed position of the gall-bladder. Not infrequently the gall-bladder is 
found to be in an unusual position, and tenderness, which would not other- 
wise have been found, can then be elicited. If adhesions have formed, the 
outline may be deformed, remaining so even when contracted after a fatty 
meal, and it may be impossible to separate the shadow of the gall-bladder 
from that of the duodenal bulb. When the mucous membrane is severely 
damaged the shadow is either feeble or absent, though the latter is rare in the 
absence of gallstones, and when the muscular wall is involved both filling and 
emptpng may be delayed. 

Whenever cholecystitis is suspected, an attempt should be made to 
obtain some of the contents of the gall-bladder for pathological examination 
{MeUzeT~Lyo7h test), A sterilised Einhorn tube is swallowed up to the 23-inch 
mark first thing in the morning before the patient has had anything to eat 
or drink. The stomach is emptied and washed out with sterile water. The 
tube is then slowly paid out up to the 28i-inch mark, which allows sufficient 
length for the duodenum to be reached. Samples are aspirated every quarter 
of an hour until the comparatively abundant, acid, turbid and colourless 
fluid present in the stomach is replaced by the very small quantity of neutral 
or alkaline, clear and generally bile-stained fluid present in the duodenum. 
The pylorus is generally passed in less than half an hour, but if delay occurs 
the sphincter can be made to relax by the introduction of magnesium 
sulphate. The duodenum is washed out with sterile water, and 25 c.c. of a 
25 per cent, solution of magnesium sulphate are injected through the tube. 
This causes the gall-bladder and the bile-ducts to contract and the sphincter 
of the common bile-duct (Oddi’s sphincter) to relax. An abundant flow of 
pure bile, first pale from the common bile duct and then dark from the gall- 
bladder, rapidly appears ; this is aspirated, and the tube is withdrawn. 
In the absence of disease the gallbladder bile never contains any pus cells, 
epithelial cells, pigment granules or cholesterol crystals, but often a little 
mucus ; it is generally sterile, but a few bacteria may be present if the duo- 
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dcnum has not been sufficiently washed out, especially in cases of achlor- 
hydria, in which the duodenal contents generally swarm with bacteria. In 
cholecystitis the quantity of mucus is greater than normal, and degenerated' 
columnar epithelial cells, pigment granules and, less frequently, pus cells 
are present ; the bile contains bacteria, most commonly an aberrant form 
of B, coli in pure culture, and rarely streptococci or staphylococci. In, 
two cases of mine Bact, ty^phosum was isolated 23 and 10 years respectively 
after typhoid fever. The presence of a yellow liquid lipoid material in the 
gall-bladder contents suggests the presence of a strawberry gall-bladder. 
The combination of cholesterol crystals with pigment granules indicates the 
presence of gall-stones in 100 per cent, of cases. If large cholesterol crystals 
with the corners broken or rounded are found, gall-stones are almost certainly 
present, but small and perfect crystals are sometimes precipitated in the bile 
in the absence of stones. 

Treatment. — The majority of early cases of cholecystitis can be cured 
by medical treatment, and great improvement often occurs in very chronic 
(jases. Hexamine is excreted by the bile ; whereas it acts as an antiseptic 
only in acid urine which sets free formalin from it, the presence of bile 
salts makes it active in bile in spite of its alkalinity (Knott). As a maximal 
concentration of the drug is required, alkalis should be given simultaneously 
in sufficient quantity to make the urine alkaline ; by this means the pro- 
duction of formalin in the urine is prevented, and large doses can be given 
without irritating the bladder. A mixture containing 80 grains each of 
sodium bicarbonate and sodium citrate in 2 fi. oz. of water is given three times 
a day, the first dose after breakfast, the second after tea, and the third after 
a glass of water or milk on going to bed. When the urine, which is tested 
each time it is passed, has been constantly alkaline for 24 hours, 100 grains 
of hexamine are added to each dose of medicine. If the urine is not alkaline, 
the dose of alkali is increased. The patient should continue to take the 
300 grains of hexamine a day for about 6 weeks. Hexamine can be given for 
further periods of 6 weeks if the symptoms recur. An autogenous vaccine 
prepared from the B. coli or other organism isolated from the bile may help to 
overcome the infection. 

Stasis of bile in the gall-bladder aggravates the infection. It is fortunate 
therefore that thorough drainage can be assured by the oral administration 
of magnesium sulphate in concentrated solution when fasting an hour before 
breakfast. The largest quantity should be given which the patient can 
take without getting diarrhoea when no other aperient is used. This causes 
the gall-bladder and bile-ducts to empty their contents into the duodenum 
through the relaxed Oddi’s sphincter. Olive oil in 240 minim doses should be 
taken three times a day half an hour before meals, as it has the same effect 
as magnesium sulphate on the gall-bladder. 

If cholesterol crystals or liquid yellow lipoid material are found in the bile 
from the gall-bladder, a cholesterol-free diet should be given. No eggs and 
nothing made from the yolk of eggs should be allowed. Butter must be used 
sparingly ; cream, cheese, kidney, liver, sweetbread, brain, duck, goose, 
suet and sausages are not allowed, and as little fat of meat as possible should 
be taken. 

If achlorhydria is present, gastric lavage should be practised in the hope 
that normal secretion will be restored. If this fails, hydrochloric acid should 
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giy«n before breakfast and with limch and dinner, but not during a course 
of treatment with hexamine, as it makes it difficult to keep the urine alkaline. 
If hyperchlorhydria is present, belladonna should be given in addition to 
the olive oil before meals. 

If the appendix is diseased, it should be removed, and cholecystectomy 
should be performed at the same time, even if the external appearance of 
the gall-bladder is normal, as in many cases of chronic cholecystitis only the 
mucous membrane is obviously inflamed. Apart from this, the indication 
for surgery in chronic cholecystitis is the failure of medical treatment after 
it has been thoroughly carried out for an adequate time. If it is likely that 
gall-stones are present, it is generally useless to delay operation. In all cases 
cholecystectomy should be performed in preference to cholecystostomy. 

GALL-STONES 

Synonym. — Cholelithiasis. 

Etiology. — Clinically gall-stones occur about twice as frequently in 
women as in men, but they are found post mortem about five times more 
often in women than men. They are very rare before the age of 15 ; 75 per 
cent* of clinical cases occur between 30 and 60, 40 to 45 being the most common 
age. The incidence is greatest post mortem about 20 years later. Gall- 
stones occur in about 25 per cent, of all women and 7 per cent, of all men 
dying after the age of 25. 

Pathology. — (a) Infection. — Infection of the gall-bladder leads to 
chcflecystitis. The agglutinated bacteria, precipitated mucus and cellular 
debris may form the nucleus of gall-stones if excess of cholesterol or bile- 
pigment is present in the bile, especially if the flow from the gall-bladder 
IS less &ee than it should be. The nature and the path of infection have beei^ 
discussed in the description of cholecystitis (p. 722). Stones may form very 
rapidly : 25 faceted cholesterol stones, between J and J inch in diameter, 
were removed from a suppurating gall-bladder in a patient of mine 68 days 
from the onset of an attack of typhoid fever ; B. typhosus was isolated in 
pure culture from the pus and from the centre of the stones. 

When gall-stones have once formed, the infection frequently dies out, 
and the bile, stones and wall of the gall-bladder may be sterile, though the 
latter always shows signs of old inflammation. In other cases the organisms 
commonly found in cholecystitis are still present. 

(6) Excess of Cholesterol in the Blood and Bile. — The majority of gall-stones 
contain a considerable proportion of cholesterol. Normal blood contains 
cholesterol, which comes from endogenous and exogenous sources. The 
endogenous cholesterol is produced by the constant activity of the cortex 
of the suprarenal glands, and by the periodic activity of the corpus luteum 
at each menstrual period. During pregnancy the corpus luteum produces 
a very large quantity of cholesterol, so that the percentage in the blood 
gradually increases to nearly double and thaL in the. bile to four times the 
normal. The exug<mous cholesterol comes from certain articles of diet ; 
it is abundantly present in eggs and to a less extent in cream, and in liver, 
kidney, sweetbread and brain. The importance of hypercholesterolaemia in 
t% pathogenesis of gall-stones has probably been exaggerated. Accurate 
post-^morteui statistics show that the greater incidence of gall-stones in females 
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is not due to pregnancy, as tlie proportion of women with gallstones who 
have borne children to those who have not is the same as the proportion 
among those who have no gall-stones. There is, however, no doubt that 
a. biochemical factor must be present to explain the development of the 
large, solitary, pure cholesterol stones, which are occasionally found in 
l)orfectly healthy and sterile gall-bladders. Moreover, many patients with 
gall-stones have an instinctive distaste for eggs and animal fat of all kinds,' 
which may date from childhood, and they know that such articles of diet are 
exceedingly likely to promote a “ bilious attack.” It is probable that some 
constitutional peculiarity in connection with cholesterol metabolism is an 
important predisposing cause of gall-stones ; this would explain why only a 
certain proportion of individuals develop stones under apparently similar 
conditions, 

(c) Biliary Stasis . — A stone is especially likely to form in the presence 
of infection and excess of cholesterol in the bile if biliary stasis is also present. 
In some cases there appears to be a congenital or acquired abnormality of 
the anatomical relations or of the neuro-muscular mechanism of the bile 
channels, which impedes the evacuation of the bile {mde p. 684). Deficient 
exercise also leads to biliary stasis. 

By examining sections of gall-stones it is generally possible to get some 
idea of the history of their formation. Thus the centre of most is white and 
consists of pure cholesterol ; only after the stone has reached a certain 
size is there as a rule any deposit of pigment and lime salts resulting from 
a period of infection. Then there may be a further layer of cholesterol 
caused by hypercholesteroleemia, possibly the result of pregnancy ; then 
another stratum of pigment and lime salts may form, and so on. A pure 
cholesterol stone corresponds to a pure oxalic acid or uric acid stone in the 
kidney, and the presence of pigment and of lime salts corresponds to that of 
phosphates in a urinary stone. Pure pigment stones are always the result of 
infection, except in cases of acholuric jaundice, when they are secondary to 
excessive production of bile-pigment by hromolysis. 

Symptoms. —Gall-stones may be completely latent. More frequently 
their development is preceded and accompanied by continuous or inter- 
mittent dyspepsia. These “inaugural symptoms ” are sometimes referred 
to as gall-stone dyspepsia : they are really due to cholecystitis (p. 724) and 
not to the presence of stones. Abortive attacks of biliary colic may occur 
independently of or associated with gall-bladder dyspepsia. Typical attacks 
of severe colic are less frequent and are uncommon in the absence of previous 
symptoms. 

Many patients who suffer from gall-bladder dyspepsia and a few who have 
no such symptoms complain of short attacks of severe pain, which may occur 
at any time of the day or night without any obvious cause, such as an in- 
discretion in diet, although occasionally an attack is the direct sequel of a 
long railway journey, a drive in a motor-car on a bad road, or violent exercise. 
Attacks may occur daily or at Jong intervals, or there may be a series close 
together followed by a long spell of freedom. The patient may shiver during 
an attack, although his temperature never rises greatly and often does not 
rise at all. When the pain is acute, it is impossible to take a deep breath, the 
attempt producing a “ catch ” in the right side of the chest, which is very 
similar to that felt in pleurisy. ^ 
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Attacks of biliary colic most frequently result from impaction of the 
stone in the neck of the gall-bladder close to or at its junction with the cystic 
duct. They often occur in the night. The attack begins with extremely 
sudden acute pain high in the epigastrium or in the region of the gall-bladder 
or both ; it may pass through to the angle of the right scapula. The violent 
pain is accompanied by great restlessness, in marked contrast with the 
motionless state of a patient with a perforated ulcer, acute appendicitis 
or coronary thrombosis. Some relief may be obtained by pressing upon the 
abdomen. The patient feels cold, but sweats profusely. Slight inspiratory 
distress is common, but the presence of definite dyspnoea or faintness, when 
the pain is high in the epigastrium or still more so if it is substernal, should 
raise the suspicion of coronary thrombosis as an alternative diagnosis. 
Nausea almost always occurs ; the presence of vomiting generally indicates 
that the stone has passed from the gall-bladder into the cystic or common 
bile duct. Aerophagy is generally present. The pain commonly disappears 
with absolute suddenness. The sudden onset and sudden cessation are 
specially characteristic of gall-stone obstruction in the cystic duct. I'he 
temperature may rise a degree or two during the attack, and there may be 
a slight temporary leucocjrtosis. Constipation is complete. 

Jaundice occurs only when a stone reaches the common bile-duct. Re- 
peated attacks without jaundice are generally caused by a stone of some 
size becoming impacted in the neck of the gall-bladder. Repeated attacks 
with jaundice, which may be very evanescent and sometimes completely 
latent and only recognisable by the temporary presence of a positive direct 
van den Bergh reaction, indicate the passage of small stones down the cystic 
and common bile ducts into the duodenum, numerous stones being generally 
still present in the gall-bladder. The slightest yellow tinge of the conjunctivas 
or a trace of bile in the urine is strong evidence that an attack of pain of 
doubtful origin is due to gall-stones. 

If a small stone, having traversed the cystic duct and passed down the 
common bile-duct to reach the ampulla of Vater, remains there owing to the 
smallness of the lumen of Oddi's sphincter, a special group of symptoms 
appears. In two-thirds of the cases one or more stones are still present in the 
gall-bladder. A stone in the ampulla acts as a ball-valve causing intermittent 
attacks of colic with incomplete jaundice. Pain is rarely absent ; it is occasion- 
aUy the only symptom. Vomiting is common in the attacks, which are 
accompanied by fever with chills or severe rigors in 50 per cent, of cases. 
The jaundice is rarely complete and persistent ; it is occasionally absent, but 
in such cases van den Bergh's test generally gives a positive direct reaction 
showing that hyperbilirubinsemia is present ; in rare cases it is unaccompanied 
by pain. In the intervals between attacks the patient may appear to be 
quite well, though a slight degree of jaundice or some residual pain in the gall- 
bladder region may be present. Sooner or later ascending cholangitis is likely 
to develop ; there is then constant pyrexia with repeated rigors and poly- 
morphonuclear leucocytosis. 

Small gall-stones are rarely recognised in the Bto<?ls and larger ones are 
very rarely passed. It is important to distinguish gall-stones from concretions 
produced by drugs or by the administration of large quantities of olive oil. 
The majority of gall-stones consist of cholesterol and can, therefore, be 
recognised by being very light and inflammable. The rarest form of stone to 
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be passed is a vety small Totinded one, which has probably traversed the normal 
passages during an attack of colic ; as it may be the only one, a cure may 
result. More frequently faceted stones are passed ; even if large numbers are 
founds it is very unlikely that all have left the gall-bladder. Lastly one, or 
less frequently two or three large stones, which may be formed by the agglomer- 
ation of several smaller ones, may be passed after traversing a fistulous com- 
munication between the gall-bladder and duodenum or colon. The fistula may ' 
develop very slowly without symptoms after chronic cholecystitis has led to 
the production of adhesions. More frequently the perforation appears to be 
sudden and takes place during or after an attack of colic. In other cases the 
fistula may be caused by the perforation of an empyema of the gall-bladder 
into the bowel. In rare cases a large stone may cause acute intestinal obstruc- 
tion, generally near the end of the ileum. Occasionally the pain in the neigh- 
bourhood of the umbilicus or the right iliac fossa disappears spontaneously 
as the stone passes onwards ; pain may be subsequently felt below the 
umbilicus and finally in the rectum, from which it may have to be dislodged 
by the finger. The complete passage may take from 1 to 8 days. 

It is generally impossible to palpate the gall-bladder during an attack 
of acute pain owing to the rigidity of the abdominal muscles, but when the 
attack passes off the tenderness generally becomes localised to the gall-bladder 
itself. In some early cases the gall-bladder is found to be enlarged owing 
to distension with clear fluid, especially if the stone is impacted in the cystic 
duct. It gradually contracts on the stone or stones within it, probably after 
temporary dilatation, so that in long-standing cases it is rarely palpable. 
Even if a gall-stone passes into the common bile-duct, the gall-bladder does 
not often become enlarged ; thus a large gall-bladder in a case of chronic 
jaundice generally indicates chronic jiancreatitis or a growth of the head of 
the pancreas or of the common bile-duct. 

Pure cholesterol gall-stones are never visible with the X-rays, but when 
much lime salts are present, especially in thin patients, they often throw a 
characteristic “ ring ” shadow. The shadow must be distir^guised from that 
produced by a renal calculus, a calcified tuberculous focus in a kidney, a 
calcified tuberculous gland or a calcareous deposit in a costal cartilage. This 
can now be easily done by means of cholecystography. This method also 
makes it possible to photograph transparent stones, as they are often seen as 
pale areas surrounded by the dark shadow formed by the dye filling the rest 
of the gall-bladder. Failure to produce a cholecystograph on two successive 
occasions, especially in the presence of a good shadow of the liver, which 
proves that the dye has been absorbed from the intestines, indicates that the 
cystic duct is obstructed, probably by an impacted stone, that the lumen of 
the gaU-bladder is entirely occupied by stones, or that its mucous membrane 
is so damaged that it is incapable of absorbing water and so producing the 
concentration of the bile necessary for the production of a shadow. 

In doubtful cases valuable information can often be obtained by the 
Meltzer-Lyon method (p. 726). Failure to obtain dark bile on injecting 
magnesium sulphate into the duodenum would confirm a diagnosis of gall- 
stones suggested by absence of a gall-bladder shadow after cholecystography. 
The presence of large, broken cholesterol crystals with or without pigment 
granules is conclusive evidence of gall-stones, and other abnormal con- 
stituents may point to the presence of cholecystitis (p. 726). 
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ComfilicationSt-^lloleojstitis is always present before gall-stones 
develop* except with the rare solitary sterile cholesterol stone. If the mouth 
of the Cystic duct becomes obstructed suppuration or gangrenous cholecy- 
stitis may develop (p. 723). In some oases inflammation may spread up the 
hepatic ducts or down the common bUe-duct ; in the latter case the pancreatic 
ducts may become infected and chronic pancreatitis develops. In rare cases 
glycosuria or actual diabetes follows. Cancer of the gall-bladder or bilo- 
ducts occurs in about 4 per cent, of people over 40 with multiple-faceted 
gall-stones compared with 0-4 per cent, of those with no gall-stones and with 
solitary cholesterol stones. The former are secondary to chronic cholecy- 
stitis, the latter to some metabolic disorder : the carcinoma is, therefore, 
presumably a result of the chronic cholecystitis, together perhaps with a 
direct chemical or mechanical carcinogenic action of the stones on the inflamed 
mucous membrane. 

TreatHient. — During an attack of biliary colic the pain should be con- 
trolled by the injection of morphine (gr. J) with atropine (gr. ^V)* Slight 
attacks may be relieved by a tablet of glyceryl trinitrate (gr. , J,,) placed under 
the tongue. 

The early recognition and thorough treatment of cholecystitis can be 
regarded as a true method of prophylaxis of gall-stones. 

Treatment of cholecystitis may also result in the solution or washing 
away of cholesterol deposited on the walls of the gall-bladder and of minute 
agglomerations of crystals — the basis of what might later become gall-stones. 
Moreover, even when definite stones are present it may cause the accompany- 
ing indigestion, the so-called gall-bladder dyspepsia, which is really due to 
the cholecystitis, to disappear. However, if the symptoms point definitely 
to the presence of gall-stones, and especially if repeated attacks of severe 
biliary colic have occurred, an operation should be advised, unless on account 
of obesity or renal or cardiac complications the patient is a bad subject for 
operation. Myocardial disease is not, however, a contra-indication, as the 
cardiac condition frequently improves after cholecystectomy, and patients 
with impaired hearts often stand the operation remarkably well. Fat 
patients should be strictly dieted for 2 or 3 months in order to bring their 
weight down before operation. Except in urgent cases a short preliminary 
course of treatment with hexamine (p. 727) is always advisable before operat- 
ing, and the liability to complications or the recurrence of symptoms is greatly 
reduced by the regular use of magnesium sulphate to prevent stagnation of 
bile after the operation. Whenever feasible cholecystectomy should be 
performed in preference to cholecystostomy, and the common bile duct 
should always be explored for stones even if there has imver been any 
jaundice. 


BILIARY COLIC WITHOUT GALL-STONES 

It occasionally happens, especially in otherwise healthy young adults of 
both sexes, that typical attacks of slight or severe biliary colic, generally 
iinaocompanied by jaundice, occur in the absence of gall-stones. During an 
attack and for a short time afterwards the gall-bladder is tender. The bile 
obtained through a duodenal tube from the gall-bladder is normal in every 
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waj. OholeoyBtography occasionally reveals some abnormality in the cystic 
duct in the form of acute angulation with or without dilatation of the proximal 
segment, and pressure upon the visualised gall-bladder, especially in a dkec- 
tion from its vertex towards its neck, causes pain ; the gall-bladder is some- 
times unusually large. 

On abdominal exploration the gall-bladder looks healthy, but it may be 
tightly distended. Examination may show some abnormality in the anatomy 
of the cystic duct, or an accessory cystic artery may be present, which results 
in kinking when the gall-bladder is in certain positions. The condition is 
analogous to Dietl’s renal crises. Cholecystectomy is generally followed by 
permanent cure, though neither macroscopical nor microscopical examination 
shows any abnormality in its walls or contents. 

When no anatomical abnormality is discovered, the condition is probably 
identical with that which gives rise to attacks of biliary colic after cholecy- 
stectomy for gall-stones or cholecystitis, and which leads to the assumption 
that a stone has been left in the common bile-duct, though at operation no 
stone or other cause of organic obstruction is discovered. The attacks are, 
I believe, caused by a disturbance of the neuro-muscular mechanism of the 
biliary ducts and the sphincter of the common bile-duct — achalasia of Oddi’s 
sphincter. When the gall-bladder has been removed, the common bile-duct 
often dilates to form a reservoir, which to some extent takes its place ; this 
must be due to the resistance oifered by the unrelaxed Oddi^ sphincter 
to the flow of bile, corresponding with the dilatation of the oesophagus follow- 
ing achalasia of the cardia. It may take a long time for the neuro-musoular 
mechanism of the common duct and its sphincter to adapt itself to the condi- 
tions present after (jholecystectomy, and during this period attacks of pain 
may result from temporary obstruction by the closed sphincter when the 
dilated common duct is attempting to empty itself. 

Diagnosis. -This condition can be diagnosed when typical attacks of 
biliary colic are associated with definite tenderness of the gall-bladder, cholecy- 
stography shows that no stone is present, and the bile obtained from the gall- 
bladder is normal. Between attacks the tenderness over the gall-bladder 
gradually disappears, whereas in cholecystitis it rarely goes completely* 
When several attacks of colic occur after cholecystectomy has been performs 
and the common bile duct explored for gall-stones by a competent surgeon, 
crises of this kind are the most probable cause. 

Treatment. — Regular contraction of the gall-bladder and ducts and 
relaxation of Oddi’s sphincter can be promoted by giving Epsom salts with 
belladonna when fasting in the mormng and olive oil half an hour before 
meals* Before resorting to morphia, an attempt to relieve attacks with one or 
two glyceryl trinitrate tablets (gr. placed under the tongue, failing this, 

the injection of a large dose {e,g, gr. of atropine should be tried. If attacks 

persist the gall-bladder should be removed if this has not already been done, 
the bile ducts explored, and Oddi’s sphincter dilated. 


CARCINOMA OF THE GALL-BLADDER 

Carcinoma of the gall-bladder is a rare disease, which constituted only 
0*5 per cent, of the gall-bladders removed at tha Mayo Clinic. It is 3 times 
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more common among women than men, and few cases occur before the age 
of 60. Calculi are present in about 76 per cent, of cases (p. 732). 

Symptoms. — ^In 70 per cent, of cases there is a long history of repeated 
gallbladder attacks. This is followed by a short phase of constant pain, 
accompanied by progressive weakness, anorexia and loss of weight, but no 
ansemia. The pain is situated in the right hypochondrium and often radiates 
to the right scapular region. Flatulence, nausea and vomiting are common, 
A tumour can generally be felt ; it may at first be smooth, but later becomes 
hard and irregular. It is generally not very tender, and there is less 
muscular rigidity over it than is commonly the case with an inflamed 
gall-bladder. 

After a time secondary deposits lead to symptoms, and in some cases 
these are most prominent throughout, the primary disease remaining latent. 
Thus the liver is often large, hard and irregular from the presence of secondary 
deposits. Jaundice often occurs as a result of extension to the bile-ducts 
or compression by enlarged glands ; it is occasionally remittent or inter- 
mittent, when it is generally due to cholangitis or a gall-stone in the common 
bile-duct. 

Ascites is present in about a quarter of the cases as a result of malignant 
peritonitis or pressure of glands on the portal vein. Septic complications, 
such as suppurative cholecystitis or cholangitis, or local or general peritonitis, 
may occur. Death generally supervenes within six months of the develop- 
ment of definite symptoms apart from those due to the preceding cholecystitis 
or gall-stones. 

Diagnosis. — The diagnosis is often exceedingly difficult, but the presence 
of a hard irregular tumour in the region of the gall-bladder with pain, anorexia 
and loss of weight in a middle-aged or elderly individual, especially if he has 
had symptoms pointing to cholecystitis or gall-stones, is suggestive of a 
growth of the gall-bladder. 

Treatment. — It is rarely possible to remove a growth of the gall-bladder 
owing to the difficulty in making an early diagnosis. The operative mortality 
is high, and a very large proportion of cases recur within six months. The 
presence of early carcinoma is occasionally discovered on microscopical 
examination of a gall-bladder removed on account of chronic cholecystitis 
with or without gall-stones ; permanent recovery may then follow. 


CONGENITAL OBLITERATION OF THE BILE-DUCTS 

iEtiology. — This rare disease occurs rather more frequently in male than 
female infants. It is occasionally familial and is not associated with congenital 
syphilis. 

Patholo^. — Some unknown toxin probably passes from the mother 
by the umbilical vein to the foetus. Part of the toxin reaches tlie liver direct 
and causes multilobular cirrhosis. The rest passes into the general circulation 
and reaches the liver by the liepatic artery ; it is excreted in the bile and gives 
rise to unilobular cirrhosis and inflammation of the small and large ducts 
and gall-bladder, which, being extremely small at birth, become more or less 
completely obliterated. The disease is thus a combination of portal and 
biliary cirrhosis with obstruction of the ducts. 
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Symptoms. — Jaundice is generally present at birth, but may not appear 
for two or more weeks. The meconium is normal, but the stools are free 
from bile from the first, and the urine is deeply bile-stained. The liver and 
spleen are large and hard. The infant is often remarkably well till the 
terminal stage, when purpura and hemorrhages from the mucous membranes 
and umbilicus are common and convulsions may occur. 

Diagnosis.>-J)eep jaundice in a new-born infant with a large liver 
and spleen and hemorrhages without any early evidence of infection is 
generally due to this disease. 

Prognosis. — ^Life may last from a few days to as much as 11 months. 

Treatment. — No treatment is of any value. 


CARCINOMA OF THE BILE-DUCTS 

iEtiology. — The incidence of carcinoma of the bile-ducts is about half 
that of carcinoma of the gall-bladder. It is associated with gall-stones in 
about 50 per cent, of cases. 

Pathology. — The growth arises most frequently in the ampulla of 
Vater, where a papillomatous projection into the duodenum develops. The 
common hepatic duct and the common duct are next most affected ; a 
growth of either of the two hepatic ducts is very rare. Primary growths 
of the cystic duct can rarely be recognised, as at the time of death they 
are likely to have spread either to the gall-bladder or to the junction with 
the hepatic duct. 

Symptoms. — The first symptom is generally jaundice, which develops 
gradually and is often intermittent; though the fseces are clay-coloured, 
they generally contain a little stercobilin. Apart from loss of weight and 
strength the symptoms are those of obstructive jaundice, but pain may be 
felt in the epigastrium or right hypochondiium, and attacks of colic may 
occur. In a case of mine the symptoms simulated those of duodenal ulcer 
and there was no jaundice, as ulceration of the growth had destroyed Oddi's 
sphincter. The condition was recognised with the X-rays by the presence 
of a filling defect on the inner aspect of the descending part of the duodenum 
associated with a diverticulum representing the ampulla of Vater. Occult 
blood is always present in the stools, and the patient may become extremely 
ansemic. The gall-bladder and less frequently the liver is enlarged. The 
primary tumour is never palpable. Ascites may occur as a result of secondary 
malignant peritonitis or of pressure of glands on the portal vein. The course 
of the disease is sometimes remarkably slow ; in one case of mine the patient 
lived for over two years after the first attack of jaundice. 

The diagnosis from carcinoma of the pancreas, chronic pancreatitis and 
a stone in the common bile-duct is discussed on p. 741. 

Treatment. — Life may be rendered more bearable as well as being 
considerably prolonged by cholecystenterostomy if the obstruction is in the 
common bile-duct. Owing to the almost insuperable technical difficulties of the 
operation it is very rarely possible to excise a growth of the ampulla of Vater. 

AaiHua F. HuasT. 
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DISEASES OF THE PANCREAS 

THE INVESTIGATION^ OP DISEASES OF THE PANCREAS 

The pancreas producers an external secretion —pancreatic juice, and an 
internal secretion — insulin. The two functions are entirely independent, 
and in the diseases affecting the former, which are alone considered in this 
section, glycosuria due to deficient insulin is rarely present and never severe. 

The pancreatic juice reaches the duodenum by the large duct of Wirsung 
and the small duct of Santorini. The duct of Wirsung runs by the side of 
the common bile-duct for a short distance and then joins it to form the 
ampulla of Vater, a small cavity in the wall of the descending part of the 
duodenum, which opens in the biliary papilla, the end of the duct being 
kept closed by the tonic action of Oddi’s sphincter. Tlie duct of Santorini 
discharges through a small papilla a short distance nearer the pylorus, but 
in 30 per cent, of normal individuals it is not patent or is too small to perform 
the functions of the duct of Wirsung if the latter is obstructed. The common 
bile-duct is cornpletely surrounded by the head of the pancreas in 62 per cent, 
of bodies ; in the remainder it lies in a more or less deep groove in the gland. 
It is clear from these anatomical facts that deficient pancreatic digestion 
may occur owing to failure of the pancreatic juice to reach the intestine 
either as a result of diffuse disease of the pancreas, which inhibits the activity 
or actually destroys the secreting cells, or as a result of obstruction caused 
by a gall-stone in, or a growth of, the ampulla of Vater occuririg in one of 
the 30 per cent, of people with an incompetent duct of Santorini. The effect 
on digestion will obviously be the same in each case. It is further clear 
that in 62 per cent, of cases of chronic inflammation or cancer of the head 
of the pancreas jaundice will result ; but, if the duct of Santorini is incom- 
petent, jaundice accompanied by deficient pancreatic digestion may be 
equally well due to obstruction of the ampulla of Vater without disease of the 
pancreas. 

The stools in deficierU pancreatic digestion , — The stools are bulky and 
pale owing to excess of fat, the proportion of which in the dried fseoes may 
be increased to 60 to 80 per cent, from the normal of 15 to 25 per cent. The 
pallor is still more marked in the presence of jaundice, as stercobilin is then 
absent or reduced in quantity. The fat is present chiefly in its neutral form, 
whereas normally only about 10 per cent, is unsplit ; in rare cases it separates 
as oil, which solidifies on cooling. Microscopically oil droplets are seen, 
together with crystals of fatty acids and soaps, which are formed by bacterial 
decomposition of the undigested fat, but the proportion of neutral fat to fatty 
acids and soaps remains high, in contrast with the excess of the latter and 
small proportion of the former in the fatty diarrhoea caused by deficient 
absorption (p. 626), Fragments of undigested meat can sometimes be recog- 
nised with the naked eye, especially if the presence of excess of fat is prevented 
by giv^ a fat-free diet ; striated muscle fibres are a^ays recognisable with 
the microscope, but there is often no excess of undigest^ starch. In severe 
diarrhoea associated with rapid passage through the small intestines the stools 
may contain some excess of undigested fat, meat and starch in the absence of 
pancreatic disease. 
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The irritating products of bacterial decomposition of undigested fat and 
meat may give rise to rliarrhoea ; in such cases excess of mucus is often 
]>resent. 

Pamreatic ferments in the duodenal contents ^ faeces and' urine. — The 
duodenum normally contains trypsinogen, which is converted into active 
trypsin by the cnterokina,se of the intestinal juice aniylopsin (diastase) and 
steapsin (lipase). Under the conditions already described, in which no 
pancreatic juice reaches the intestine, the ferments cannot be isolated from 
the duodenal contents obtained through an Einhorn tube ; but it is impossible 
to recognise with certainty a simple reduction in the quantity present, owing 
to the great variations which normally occur and the technical difficulties 
in the quantitative estimation of the ferments. The same is true with regard 
to their presence in the stools, but a rough estimate of the quantity of 
pancreatic juice secreted can be made by measuring the tryptic activity 
of the fiuces. On the other baud, the quantity of diastase present in the urine 
is fairly constant and not difficult to estimate. In destructive disease of the 
pancreas it is not reduced, as the ferment is apparently formed in the liver 
and simply excreted by the pancreatic juice. Consequently in acute pancreatic 
necrosis the diastase index is increased from the normal of between 6 and 30 
units to 2(X) or Jiiore, and in many cases of subacute necrosis and of growth 
of the head of the pancreas, especially during exacerbations which manifest 
themselves by increase in pain, it is increased to a less extent, a unit being 
the number of cubic centimetres of 0*1 per cent, starch solution digested by 
1 c.c. of urine. The index is low in renal disease owing to deficiency in the 
excreting power of the kidney. 

Carbohydrate metabolism. —Although the secTetion of insulin is rarely 
much affected in the disease of the pancreas considered in this section, a 
rise in the blood sugar with or without slight glycosuria is sometimes observed, 
and the glucose tolerance test may show some deficiency in carbohydrate 
metabolism. In doubtful cases this is a strong point in favour of pancreatic 
disease. 

In very rare cases an adenoma or (iarciiioma develops from the cells of 
the islands of Langerhans and gives rise to hyperinsulinism with symptoms 
of hypoglyc-aemia, indistinguishal)le from those produced by an overdose of 
insulin. 


ACUTE NECROSIS OF THE PANCREAS 

Synonym. — Acute Hiemorrhagic Pancreatitis. 

i£tiology. — The pressure under which bile is secreted is about 30 ram. 
to 100 mm. higher than the maximal pressure attained in Wirsung’s duct 
after a meal, when pancreatic secretion is most active. Bile is not, however, 
forced into the pancreas, as the normal tone of Oddi’s sphincter is overcome 
by a pressure of only 100 mm. But when the mouth of the comniou bile- 
duct is obstructed, the bile is forced into Wirsung’s duct. The bile salts 
activate the pancreatic zymogens : the trypsin causes necrosis with secondary 
hajiuorrhage of the pancreas, and the steapsin causes fat necrosis. If the bile 
is infected, but not otherwise, suppuration of the pancreas occurs simul- 
taneously. 

The obstruction is caused by a gall-stone in 50 per cant, of cases, and in 
34 
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very rare instances by a pancreatic calculus or a round worm. When the lumen 
is free, the obstruction is probably caused by spasm of Oddi’s sphincter 
secondary to acute gastro-duodenitis, which may be caused by acute corrosive 
poisoning. Necrosis of the pancreas may also follow a direct injury to the 
pancreas producing haemorrhage. 

Very rarely infection reaches the pancreas by way of the blood stream in 
pyaemia and infective endocarditis, and abscesses may result from retro- 
grade thrombosis in suppurative pylephlebitis. Acute pancreatitis has been 
observed in influenza, typhoid fever and small-pox. It is a rare complication 
of mumps, but suppuration and necrosis never occur (vide p. 166). 

Pathology. — Necrosis, hsejiiorrhages and suppuration are present in 
varying proportions in the pancreas. Opaque white areas of fat necrosis 
are found in the fat of the pancreas, the retroperitoneal tissue, omentum and 
mesentery, and also occasionally in that of more distant parts, such as the 
pericardium, to which the pancreatic lipase has been conveyed by lymphatics. 
Bacteria, especially B. coli and streptococci, can generally be isolated from 
the pancreas and often from the gall-bladder. The peritoneal cavity often 
contains bloodstained fluid, esi)ecially in the lesser sac ; in the later stages 
this fluid is infected and suppurative peritonitis may be present. 

S3ntnptoms. — ^Without any warning a sudden very violent pain is felt in 
the epigastrium. It continues without intermission, but paroxysms of still 
more severe pain occur from time to time. Severe pain across the back is 
often present. After a short time vomiting begins and is repeated at frequent 
intervals ; the gastric contents are first ejected, and after a time the vomit 
contains bile. Flatus may be passed, but the bowels are not opened, and 
no sounds indicating gastro-intestinal activity can be heard on auscultation. 
The abdomen soon becomes distended ; it is very tender on palpation, but 
the muscles are often not correspondingly rigid. The tenderness and rigidity 
begin in the epigastrium, but before long become general. In rare cases 
the enlarged pancreas can be felt, but the rigidity of the abdomen generally 
makes this impossible. Slight jaundice is occasionally present as a result of 
pressure of the swollen pancreas on the common bile-duct. The patient soon 
becomes collapsed with a weak and rapid pulse and slight cyanosis ; he 
appears more severely ill in the first few hours than is generally the case in 
acute peritonitis. The temperature is not greatly raised and may be sub- 
normal, and leucocytosis is generally absent. Dyspnoea is occasionally 
observed. Glycosuria is rare, probably because death occurs too rapidly, 
as the diabetes produced in animals by the removal of the pancreas often 
does not develoj) until some days have elapsed. The diastase index of the 
urine is always raised above 100 and generally above 200. 

Diagnosis. — The possibility of acute pancreatic necrosis should be con- 
sidered in all cases of acute symptoms in the upper part of the abdomen in 
adults, especially if the patient is an elderly obese, alcoholic individual, who 
has previously suffered from symptoms which might have been due to gall- 
stones or gastro-duodenal catarrh. A carefully taken history may reveal the 
fact that the patient has previously had one or' more similar, but much 
slighter attacks, probably due to acute but localised necrosis from which 
complete recovery took place. The symptoms may closely resemble those 
following perforation of a gastric or duodenal ulcer, but in the latter there is 
generally a history pointing to the presence of an ulcer before the onset of 
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acute symptoms ; vomiting is continuous in pancreatitis, but occurs only 
at the onset or not at all in perforation, and the hepatic dullness does not alter 
in pancreatitis, but often disappears owing to the escape of gas through a 
perforated ulcer ; and the abdominal muscles are generally less rigid m 
pancreatitis than in perforation. In other cases acute intestinal obstruction 
is simulated, but flatus generally continues to be passed, the abdomen is 
less distended, and intestinal sounds disappear at once instead of being 
unusually loud at first. A rise in the diastase index to 100 or more is con- 
clusive evidence in favour of acute pancreatitis. At the operation the 
discovery of fat necrosis at once makes the diagnosis clear. 

Prognosis. — The most acute cases are always rapidly fatal unless an 
operation is performed. Some cases run a subacute course, especially if 
one or more localised abscesses form ; the illness may then continue for 
a week or lead to chronic pancreatitis. 

Treatment. — An operation should at once be performed in all cases of 
acute pancreatic necrosis, except in those complicating mumps, the pancreas 
being drained at the site of greatest damage. If gall-stones or cholecystitis 
are present the gall-bladder should also be drained. The earlier the operation 
is performed, the greater is the prospect of recovery, but permanent deficiency 
of pancreatic secretion may follow. 


SUBACUTE NECROSIS OF THE PANCREAS 

Pathology and Symptoms. — Necrosis may occur in very small apas of 
the pancreas as well as in the generalised form just described. This con- 
dition is most frequently associated with gall-stones and with penetrating 
gastric or duodenal ulcer. It gives rise to recurrent attacks of mid- or 
left-sided epigastric pain, which tends to radiate round the left costal margin 
or to bore through to the muscles immediately to the left of the lower dorsal 
spine, when it may simulate renal colic. It may spread upwards to the 
left shoulder and downwards to the left iliac fossa and even to the left thigh 
and leg. The attacks generally occur two or three hours after food, when 
the functional activity of the pancreas is at its height. The pain may be 
associated with deep tenderness, but there is little or no rigidity, and the 
abdomen is often much distended. The j^atient may be })erfectly well m 
the intervals between attacks. As in acute pancreatic necrosis, the attacks 
arc often associated with cyanosis and a weak, though not specmlly rapid, 
pulse. 

The stools are generally normal, and there is no constant glycosuna, 
but there may be temporary hyperglyceemia and glycosuria during the 
attacks. 

Diagnosis.— Attacks of left-sided pain occurring in cholelithiasis and 
after cholecystectomy are generally caused by subacute pancreatic necrosis, 
which may also account for pain boring through to the back in gastric a.nd 
duodenal ulcer, though I have seen very severe pain of this kind in which 
the ulcer was found at operation to be free from adhesions and the pancreas 
healthy. The sudden violent abdominal pain, with tenderness, rigidity and 
leucocytosis, which may occur in an attack of diabetic coma, is probably 
of similar origin. 
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Treatment. — The recurrence of attacks may be prevented if a diet is 
given which affords as complete rest as possible to the pancreas. The 
patient should be starved for 3 days and then given carbohydrates alone 
for 3 days. After that a more liberal diet is allowed, but fats and meat 
should be given very sparingly in spite of the fact that the stools show no 
evidence of pancreatic insufficiency. 

In severe attacks the question of operation requires consideration : 
gall-stoiiea, if present, should be removed and the gall-bladder drained but 
not excised. 


CHRONIC PANCREATITIS 

AEtioIogy and Pathology. — Chronic pancreatitis is generally due to 
infection spreading up Wirsung’s duct. This is most likely to occur if the 
pancreatic secretion stagnates owing to obstruction of the duct, especially 
in an individual in whom the duct of Santorini is insufficiently developed 
to drain the gland. A small gall-stone impacted in the ampulla of Vater 
obstructs the mouth of Wirsung’s duct and generally leads to chronic pan- 
creatitis ; if impacted in the terminal part of the common bile-duct, this 
complication may also occur, especially in an individual in whom the duct 
is completely surrounded by the head of the pancreas. 

In rare cases the duct is obstructed by a })ariereatic calculus, but this 
is probably itself a result of catarrh of the pancreatic ducts. C’ancer of 
the head of the pancreas, and obstruction of the mouth of the coirnnon bile- 
duct by cancer of the ampulla of Vater or of the duodenum, are generally 
complicated by chronic pancreatitis, as the flow of pancreatic juice is 
obstructed. 

When no obvious obstruction is found to account for chronii'. pancreatitis, 
the disease may be due to a gall-stone which has been passed, but the 
infection can also ascend from the duodenum, or descend from the upper 
biliary passages, as non-calculous cholecystitis is sometimes present. The 
cases which occur in alcoholic individuals are probably secondary to gastro- 
duodenal catarrh, and a typhoidal infection of the bile passages probably 
accounts for the occurrence of chronic pancreatitis as a sequel of typhoid 
fever. When a chronic gastric or duodenal ulcer erodes the pancreas, the 
neighbouring part of the gland becomes chronically inflamed. 

In chronic pancreatitis the inflammation and the fibrosis to which it 
gives rise are mainly interlobular, coarse bands of connective tissue, often 
visible to the naked eye, separating the lobules of the gland from each other. 
The head of the pancreas is generally most affected ; it is hard and somewhat 
enlarged. 

Symptoms.— In chronic pancreatitis the norjiial functions of the pancreas 
must be more or less disturbed, but in the majority of cases it is entirely 
latent, as it is rare for the inflammation to be sufficiently severe and wide- 
spread to interfere seriously with pancreatic- digestion. It is generally 
found ac<udcutally during an operation for gall-stones, or at autopsy if the 
primary disease proves fatal. In an individual in whom the pancreas 
completely surrounds the common bile-duct jaundice is likely to develop. 
It is generally the only symptom, and chronic painless obstructive jaundice, 
developing insidiously without any of the initial symptoms characteristic 
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of catarrhal jaTindice, is more often due to chronic pancreatitis than to 
carcinoma. The gall-bladder is dilated unless chronic cholecystitis has made 
relaxation of the walls impossible, but it is generally difficult to recognise 
by palpation, and the liver is often enlarged and abnormally hard, but not 
tender. In the rare cases in which pancreatic indigestion is present, the 
stools contain excess of fat and undigested meat (p. 623) and diarrhoea may 
result ; the deficient digestion causes very gradual emaciation with increasing 
weakne^. In exceptional cases diarrhoea is severe, emaciation is rapid and 
extreme, and there is complete anorexia. 

Diabetes rarely results from chronic pancreatitis, but it may occur in 
very chronic cases if the inflammation spreads into the lobules and invades 
the islands of Langerhans. 

Though chronic pancreatitis itself does not give rise to pain, severe 
attacks of colic are occasionally observed as a result of attacks of subacute 
necrosis even in the absence of gall-stones. The pain tends to radiate 
along the left costal margin, and to bore through to the muscles immedi- 
ately to the left of the lower dorsal spine and to the angle of the scapula. 
Left-sided pain of this kind in gall-bladder disease should suggest the possi- 
bility that the pancreas is involved, and in chronic gastric and duodenal 
ulcer that penetration into the pancreas has occurred. 

Diagnosis. — It is rarely possible to determine with certainty whether 
chronic pancreatitis is present as a complication of gall-stones or of the 
other conditions with which it may be associated. If hyperglycaemia with 
or without glycosuria develops in such a case, it is extremely probable that 
the pancrccas is becoming affected. The changes in the faeces, which result 
from the absence of pancreatic digestion, do not prove that the pancreas is 
affected in a case of chronic jaundice, as in individuals in whom the duct of 
Santorini does not function obstruction of the ampulla of Vater may prevent 
the pancreatic juic-e as well as the bile from reaching the duodenum, although 
the pancreas is healthy. 

The possibility of chronic pancreatitis should be considered in all cases 
of chronic jaundice in which the cause is doubtful. If the jaundice is pre- 
ceded by symptoms of acute febrile gastro-duodenitis, catarrhal jaundice is 
t he most likely diagnosis. Attacks of pain, even in the absence of a character- 
istic history, make the presence of gall-stones probable. In the absence of 
siic.h attacks, especially if the gall-bladder be enlarged, either chronic pan- 
(jreatitis or a growth is probably present. A growth is much more commonly 
associated with chronic pain, and emaciation and weakness develop more 
rapidly than with chronic pancreatitis. It is often impossible, however, 
even at an operation, to distinguish between a growth of the head of the 
pancreas and chronic pancreatitis ; only when a patient recovers completely 
and permanently is it possible to be certain that the condition was 

inflammatory. . 

Prognosis. — The prognosis depends upon that of the pninary condition 
in secondary cas(\s, and the presence of chronic pancreatitis does not alter 
the outlook in operations for gall-stones. In (jases of apparently primary 
pancreatitis com])lcte recovery has taken place aftyr an exploratory opera- 
tion ill whicih notliing was done. Chronic pancreatitis causes death only in the 
presence of complications. In one case death followed peritonitis secondary 
to rupture of the distended gall-bladder the day before an operation was to 
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be performed. In another the patient, who had suffered from painless 
jaundice for six months, refused operation, and death resulted from gastro- 
intestinal hsomorrhage, the exact source of which could not be found at 
the autopsy ; it was apparently secondary to subacute necrosis of the liver, 
which had resulted from the long-continued biliary stasis. 

Treatment. — It is only necessary to consider the treatment of those 
cases which appear to be primary, as when the pancreatitis is secondary no 
treatment beyond what is necessary for the primary disease is required. If 
the jaundice does not abate within three months, or a shorter period if the 
patient rapidly loses weight and strength or the Isevulose test shows that the 
functional efficiency of the liver is becoming impaired, an operation should 
be performed. A cholecystenterostomy will cure the jaundice, remove one 
source of irritation of the pancreas by draining the infected bile, and prevent 
the development of secondary inflammation and necrosis in the liver. 


SYPHILIS OF THE PANCREAS 

The pancreas is affected in 20 per cent, of cases of congenital syphilis in 
the newborn ; in most cases the liver is simultaneously affected, and some- 
what less frequently the spleen, bones, lungs and other organs. The gland 
is enlarged and hard owing to proliferation of the interlobular connective 
tissue ; the gland-cells atrophy, but the islands of Ijangerhans escape. 

Syphilis in adults occasionally gives rise to chronic pancreatitis, and 
much less frequently to gummata of the pancreas. 

Symptoms. — The symptoms are those of chronic pancreatitis or carcinoma 
of the pancreas. The tumour may be palpable, and it may lead to obstruction 
at the pylorus or duodeno-jejunal flexure with persistent vomiting. The 
occurrence of diabetes in a syphilitic patient should suggest that the pancreas 
may be affected. The Wassermann reaction should always be tested in cases 
of suspected chronic pancreatitis and carcinoma of the pancreas, whether 
the diagnosis is made clinically or at an operation, and in diabetes, and anti- 
syphilitic treatment instituted if it is i)Ositive. 


PANCREATIC CALCULI 

Pathology. — Between five and ten (calculi are generally found, but in 
rare cases one only or as many as 300 may be present. They are white, 
yellow or brown, and vary in size from mere sand to smooth or irregularly 
shaped masses, an inch or more in length. Although paiuireatic juice contains 
no calcium carbonate, this is the chief constituent of the calculi, which 
consequently throw much more definite shadows than gall-stones with the 
X-rays. Calculi never form in a healthy pancreas ; they result from infection 
of the ducts and stagnation of the secretion. The ducts behind the calculi 
are dilated, and chronic pancreatitis is present, but suppuration is very rare. 
The condition may bti associated with gall-stoiu's. 

Symptoms and Treatment. — Pancreatic calculi arc very rare. I have 
seen two cases, which correspond with the two clinical types recorded in the 
literature, both of which may be associated with diabetes. (1) A woman 
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of 55 had had fatty diarrhoea for five years and her weight had fallen from 
10 to 7 stone. Excess of neutral fat and striated muscle fibres were present 
in her stools. She had recently had an aching pain under both costal margins, 
especially the left. The X-rays showed multiple opacities in the region of 
the pancreas. She was given a fat-free diet and large doses of hydrochloric 
acid, as the pancreatic disorder was associated with achlorhydria. She 
gradually improved during the following year, and for the last ten years has 
been completely free from symptoms. Presumably the hydrochloric acid 
led to the formation of secretin, which stimulated the secretion of pancreatic 
juice sufficient to break down and dislodge the very friable calculi. (2) A 
man of 31 had attacks of severe pain in the right hypochondrium exactly 
simulating biliary colic ; they had begun ten years earlier and recently two 
or more occurred daily. Nothing short of morphine gave relief. There was 
no jaundice. The X-rays showed a normal gall-bladder but shadows of pan- 
creatic calculi. There was no diarrhoea, but the stools contained excess 
of neutral fat and striated muscle fibres and very little trypsin. At operation 
the pancreas was very large and hard. As the stones could not be found, an 
attempt was made to crush them by squeezing the pancreas. After temporary 
improvement the attacks recurred, severe diabetes developed, and the patient 
died within a year from acute pulmonary tuberculosis. 


PANCIREATIC CYSTS 

iEtiology and Pathology. — Simple obstruction of the pancreatic 
du(jt leads to atrophy of the secreting tubules and not to the formation 
of cysts. When (dironic j)anereatitis is also present retention cysts may 
develop. 

Hydatid cysts may develop in the pancreas, and congenital cystic disease, 
generally associated with cystic disease of the kidneys, may occur. 

A single large pancreatic cyst may contain as much as 14 pints of fluid. 
Multiple cysts of various sizes, often quite small, may occur. The contents 
are generally turbid and dark reddish-brown or yellow. The fluid is alkaline, 
slightly viscjid and albuminous, and may contain altered blood ; micro- 
scopically degenerated epithelial cells, leucocytes, and occasionally crystals 
of cholesterol and rarely of leucin and tyrosin are found. The pancreatic 
ferments are often absent, especially in old cysts. 

A large proportion of so-called pancreatic cysts are really pseudo-pan- 
creatic cysts, being collections of fluid in the lesser sac of the peritoneum, 
the foramen of Winslow having been occluded by peritonitis. About a 
quarter of these cases follow an injury to the pancreas, which causes the 
escape of blood and pancreatic juice into the lesser sac with secondary 
peritonitis. In the remaining cases serous fluid collects slowly as a result 
of local peritonitis secondary to pancreatitis, the condition being analogous 
to a pleural effusion following pneumonia. 

Symptoms. — There are often no symptoms when the tumour is acci- 
dentally discovered. In other cases symptoms due to the disease which gave 
rise to the cyst may precede its discovery. When the cyst has reached a 
considerable size there may still be no symptoms, but sometimes attacks of 
epigastric pain, which may radiate to the left shoulder, occur ; they are 
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sometimes accompaiiipd bj vomitiag, wasting and jaundice. Diabetes rarely 
develops. 

The tumour is generally in the centre of the upper part of the abdomen, 
but it often extends farther to the left than the right. It does not move 
on deep respiration and is only very slightly movable in each direction. 
As it grows it extends farther down and may finally appear to fill the entire 
abdomen. It is smooth, rounded and elastic ; a thrill is often produced on 
striking it. 

Its relation to the stomach and colon can be readily determined by means 
of the X-rays after a barium meal and enema. Tt is first behind the stomach, 
but as it enlarges it generally reaches the anterior abdominal wall between 
the stomach above and the transverse colon below. Less frequently it 
comes forward above the stomach or below the transverse colon between 
the leaves of the mesocolon. It generally grows very slowly, but sudden 
enlargement may result from htemorrhage into it. 

Diagnosis. — There ought to be no difficulty in diagnosing a pancreatic 
cyst from ascites and from a hydronephrosis, enlarged gall-bladder, ovarian 
cyst or distended bladder. It is impossible to distinguish a true pancreatic 
cyst from a pseudo-pancreatic cyst clinically ; even at an operation the 
distinction may be impossible. Mesenteric cysts are generally more movable 
than pancreatic cysts. 

Treatment. — The cyst should be emptied and drained by operation. 
It is never wise to attempt to remove it owing to the dense adhesions whicli 
often fix it to its surroundings. The immediate results of operation are 
very satisfactory, but a recurrence is not uncommon. 


CARCINOMA OF THE PANCREAS 

iEtiology. — Primary carcinoma of the pancreas is a fairly common 
disease. The pancreas may also be invaded by direct spread of a growth 
of the stomach ; less frequently a small secondary deposit is found when 
the primary disease is situated in some distant situation. Cancer of the 
pancreas occurs three times as frequently in males as in fejuales. 

Pathology. — The head of the pancreas is involved in 75 per cent, of 
cases, .Cancer of the head of the pancreas obstructs the duct, which becomes 
dilated and occasionally forms retention cysts. The stasis of the pancreatic 
secretion frequently leads to chronic pancreatitis and very rarely a pancreatici 
calculus. Secondary deposits are often found in the neigbl)ouriiig lym- 
phatic glands, the liver and peritoneum, and loss often in more distant 
organs. 

Symptoms* — When the head of the pancreas is involved, jaundice is 
generally present owing to pressure on the common bile-duct, but the 
latter may escape if it is not embedded in the gland. The jaundice in- 
creases until it is very intense, bile being then completely absent from the 
fiBces. The gall-bladder is almost always distended and is generally palpable ; 
the liver is also generally large and hard. When the growth is confined to 
the body or tail of the pancreas there is no jaundice unless the duct is com- 
pressed by a secondary deposit, and neither the gall-bladder nor liver is 
enlarged. The patient complains of a dull, growing, acliing pain deeply 
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situated iu the upper abdomen and extending to the back. It is coustantly 
present, and unrelated to meals and the bowels. In some cases it is paroxysmal. 
It is generally bilateral, but occasionally confined to the left, and tends to 
be worst at night. The pain may simulate that produced by a spinal tumour 
and is probably caused by involvement of the coeliac plexus. Wasting is 
rapid in almost all cases, and the patient becomes progressively weaker. If 
the head of the pancreas is involved, the stools may have the characteristic 
described on page 736, and diarrhoea is likely to occur, but a growth of the 
body or tail does not interfere with digestion. Severe constipation is common. 

A tumour of the head of the pancreas is not often palpable, as it is deep- 
seated and likely to be hidden by the enlarged liver and the ascites, which 
is present in a third of the cases as a result of malignant peritonitis or pressure 
oti the portal vein. A tumour of the body or tail of the pancreas is more often 
])alpable, especially shortly before death when emaciation is extreme. It 
forms a hard, fixed mass extending across the abdomen on a level with the 
umbilicus, especially to the left, and is generally not tender. A tumour of 
the pancreas can be visualised by radiography in the lateral position by 
intlating with 500 c.c. of air a rubber balloon fixed to the end of a Ryle tube 
introduced into the stomach. 

Insomnia, depression, anxiety and restlessness may be so prominent and 
so out of proportion to the abdominal pain, which may even be absent, that 
a primary neurosis may be diagnosed. 

Diagnosis. — Chronic jaundice due to carcinoma of the head of the 
])aucrc.as must be diagnosed from chronic pancreatitis, a gall-stone in the 
ampulla of Vat-er, and carcinoma of the ampulla of Vater. Pain is absent 
in chronic })ancreatitis and the general health is very little impaired, whereas 
in carcinoma pain radiating to the back or in the back alone is often present, 
and there is a steady deterioration in health. A gall-stone rarely reaches the 
ampulla of Vater without a preceding attack of colic, whereas jaundice is 
generally the first symj)tom in carcinoma of the head of the pancreas ; the 
jaundice in the former is often incomplete and intermittent instead of com- 
plete and permanent, pyrexia is common, and rigors may occur owing to 
infection of the bile passages. In carcinoma of the ampulla of Vater the 
jaundice, which is a(5companied as in carcinoma of the pancreas by dilatation 
of the gall-bladder, is less complete and more intermittent than might be 
ex|>ected ; it can sometimes be recognised with the X-rays by the char- 
acteristic filling defect it proiluces in the duodejium, and it always leads to 
the ])resen(jo of occult blood in the stools. 

In the absence of jaundice the possibility of a growth of the tail of the 
pancreas should be considered in a patient whose general condition suggests 
that he is suffering from cancer, but in whom no evidence of disease can be 
found in the organs most commonly affected. The possibility is converted 
to a probability if he complains of severe pain boring through to the left 
aide of the back or a fixed tumour becomes palpable. A normal diastase 
index and stools showing no deficiency in fat or meat digestion do not militate 
against the diagnosis. 

Prognosis. — Death generally occurs within six months of the onset of 
symptoms and is rarely delayed beyond a year. 

Treatment. — If there is the smallest doubt about the diagnosis in a 
case of chronic obstructive jaundice, an exploratory laparotomy should be 
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advised. If a growth of the pancreas is found, a cholecystenterostomy 
should be performed in order to relieve the jaundice and thus save the patient 
from one of the most distressing of his symptoms. Moreover, in numerous 
instances permanent recovery has followed this operation when performed 
for a supposed growth of the pancreas, the surgeon having mistaken chronic 
pancreatitis for a growth. No operation can be of any use in the absence 
of jaundice, even in the rare cases in which a correct diagnosis is made. 

Arthuji F. Hurst. 


VISCEROPTOSIS 

Etiology and Pathology. — Visceroptosis is most frequently due to a 
fall in intra-abdominal pressure, caused by weakness of the abdominal and 
pelvic muscles, the normal tone of which maintains the viscera in position. 
The tone of the abdominal muscles is often impaired by the stretching which 
they undergo during pregnancy. After parturition the sudden diminution in 
the volume of the abdominal contents is so great that a considerable fall in 
intra-abdominal pressure occurs, as the stretched muscles are at first very 
lax. If the patient remains in bed for a sufficient period, they gradually 
regain their tone, and the separated recti come together again, but otherwise 
they become permanently weakened. Weakness of the abdominal muscles is 
common among people who take too little exercise. 

The pelvic floor consists of a muscular diaphragm, which is formed by 
the levator ani and other muscles. These are often damaged in difficult 
labour. 

When the intra-abdominal pressure is abnormally low, the viscera drop 
directly gravity comes into play, but at first they regain their normal position 
as soon as the individual lies down. At a later stage, when the daily descent 
of the viscera has continued for a considerable time, the displacement persists 
in the horizontal position. 

The degree of ptosis of the different organs depends upon their weight 
and upon the length and elasticity of their peritoneal attachments, which, in 
the absence of their natural support, act as true ligaments. 

True visceroptosis must be distinguished from the “ hyposthenic habitus,” 
a constitutional condition common in women, but comparatively rare in 
men, which is characterised by a long narrow chest and a small epigastric 
angle. In this the viscera are congenitally lower than in the average 
individual, owing to the relatively small capacity of the upper part of the 
abdominal cavity. 

Symptoms. — Most of the symptoms of visceroptosis occur only when the 
erect position is assumed. They consequently disappear on lying down and 
are absent at night. They are temporarily relieved when the lower part of 
the abdomen is compressed by means of the h^nd, and in women they 
frequently show a steady improvement as pregnancy advances owing to the 
rise in intra-abdominal pressure and the support given to the viscera by 
the growing uterus. They are often worse in the later part of the day than 
in the morning owing to the progressive relaxation of the abdominal muscles 
resulting from fatigue. 
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The symptoms have been ascribed in turn to the kidneyd, stomach, 
intestines and uterus, according to which happened to be the special object 
of study. It is certain, however, that the general effects are commonly of 
much more importance than those due to ptosis of individual organs. 

Gastboptosis. — Gastroptosis is uncommon, and even when present it is 
rarely the cause of symptoms. The normal stomach varies greatly in length. 
In the erect position it swings between the oesophagus, where it passes through 
the diaphragm, and the junction between the movable duodenal bulb and 
the descending retro-peritoneal portion of the duodenum. In a stomach of 
average length the umbilicus (or inter-iliac line) is about lialf-way between 
the lesser and greater curvatures. The greater curvature of the short hyper- 
sthenic stomach does not reach the umbilicus. On the other hand, in the long 
stomach, which is particularly common in individuals with a hypostheuic 
habitus, the lesser as well as the greater curvature is below the umbilicus, 
and the latter may reach the true pelvis. This condition has generally been 
called gastroptosis, but, as it is congenital and the stomach has never occupied 
a higher position, the name is quite inappropriate. Moreover, the long 
stomach is just as competent as a short one or one of average length. 

When the abdominal muscles become weak, a long stomach is likely to 
be more affected than one of ordinary length, and a short one does not drop 
at all. But the gastroptosis caused in this way does not lead to kinking of 
the pylorus, as the pyloric end of the stomach together with the first part 
of the duodenum is surrounded by peritoneum and is freely movable. It 
may, however, give rise to a kink where the first part of the duodenum joins 
the second or descending part, as the latter is situated behind the peritoneum 
and is less mobile. Discomfort may then occur, which begins during the meal 
and reaches its greatest intensity as soon as all the food has been taken. 
It depends more upon the quantity than the quality of the food, milk produc- 
ing just as much disturbance as an equal weight of solid food. Much more 
commonly, however, the duodenum drops with the stomach, so that a con- 
siderable degree of gastroptosis may be present with little or no gastric 
disturbance. It is thus always necessary to note the position of the duodenum 
as well as that of the stomach during an X-ray examination : if the upper 
extremity of the duodenum is not at least an inch above the umbilicus, 
duodenal ptosis is present. 

After having found the position of the stomach and duodenum in 
the erect and horizontal positions, it must next be determined whether the 
stomach evacuates its contents in a normal manner. If the duodenum drops 
with the stomach, the passage of food out of the stomach and through the 
duodenum is generally normal in rate. This is also sometimes the case even 
if the duodenum has not dropped, but more frequently, especially if the 
ptosis is well marked, it can be seen with the X-rays that, although the food 
may pass without difficulty from the stomach into the first part of the duo- 
denum, there is delay in the passage beyond this point. 

A second examination should be made 6 hours after the opaque meal, 
no food having been taken in the interval. The patient should not lie down, 
but should follow his ordinary occupation. Gastric stasis is present if the 
stomach still contains food at this second examination. In order to decide 
whether this is due to the ptosis, a second opaque meal should be given on 
another day, and the patient should lie on his right side in the interval between 
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the two examinations. If the ptosis is the sole cause of the stasis, the stomach 
will be empty in 6 hours, and if an intermediate examination is made it will 
probably be found to be already empty in 2 or 3 hours. If there is no delay 
in the evacuation of the stomach in the erect position, the indigestion is not 
due to the gastroptosis. 

It is important to observe whether voluntary contraction of tlie abdominal 
muscles in the erect posture is sufficient to raise the stomach to its normal 
position, as if this is the case the prognosis is good, and abdominal exercises 
together with the temporary use of a support will probably result in a cure. 
If the stomach cannot be raised to the normal position in this way, the back 
should be supported by the left hand whilst the lower part of the abdomen 
is pressed inwards and upwards with tlie right. In most cases this results 
in raising the stomach to the normal position, which indicates that an 
abdominal support is likely to give relief, though it will not by itself cure 
the condition. 

Enteroptosis (Coloftosis). — Ever since Ghhiard drew attention 1o the 
condition he called “ enteroptosis,” which has also been named Gleuard's 
disease, this has been erroneously supposed to produce kinks of the intestines, 
especially at the flexures of the colon, and to give rise to obstruction to the 
onward passage of feeces. I have seen a pelvic caecum in almost as large a 
proportion of strong healthy individuals, especially females, with perfect 
digestion and no constipation as of constipated patients. The colon, like the 
stomach, varies greatly in length. When the ascending colon is unusually 
long the esecum is situated in the pelvis even on lying down. The lowest 
part of the transverse colon of normal people is almost always situated well 
below the umbilicus in the erect position. When it is longer than the average, 
as it is in most people with a long stomach, it reaches the true pelvis. Under 
these conditions neither a pelvic caecum nor a pelvic transverse colon can be 
regarded as a result of ptosis. The position of the colon varies greatly in 
the course of the day : it is lowest when full and highest when empty just 
after defaecatioii ; it is depressed by a full stomach ; and a pelvic caecum 
and transverse colon are raised out of the pelvis by a full bladder. In normal 
individuals examined with the X-rays the hepatic and splenic flexures often 
appear to be acutely kinked. This is the result of the shadow being cast in 
a single plane, as the limbs of the flexures belonging to the transverse colon 
are in front of those of the ascending and descending coloji respectively, and 
the flexures appear to be acute, although they form a wide angle wlien looked 
at from the side. 

The constipation, which is often associated with visceroptosis, is generally 
due to interference with the voluntary part of the act of defeecation caused 
by the weakness of the abdominal and pelvic muscles, and the ptosis of the 
diaphragm. Ptosis of the transverse colon never leads to kinking at the 
hepatic flexure, as the ctecum and ascending colon drop with it. A true kink 
is occasionally produced at the splenic flexure, as the phrenico-colic ligament 
is stronger than any other of the intestinal attachments. A dragging pain 
together with a sense of distension may then be felt in the left hypochondrium, 
but no serious obstruction to the passage of faeces ever occurs. 

The characteristic bulging of the lower part of the abdomen and retraction 
of the epigastrium seen on standing are due mainly to ptosis of the small 
intestine, but are of no clinical importance. 
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Hepatoptosis. — When the liver drops it rotates towards the right, or less 
frequently it falls forward so that its upper surface bulges in the epigastrium. 
The condition can be recognised by palpation and percussion, the upper 
border of the hepatic dullness being abnormally low. A palpable liver is thus 
not necessarily an enlarged one, but may simply be displaced. It gives rise 
to no special symptoms except occasionally a vague discomfort in the right 
hypochondriuin which may radiate towards the shoulder ; it is increased ' 
by jumping, walking and coughing, and disappears on lying down. 

A dropped sphm can be distinguished from a large spleen by the fact that 
it can be manipulated into its normal position, where it is no longer palpable ; 
it generally gives rise to no symptoms, but in very rare instances great pain 
is produced by twisting of its pedicle. 

For nephroptosis, see p. 134G. 

When the pelvic door is weak, it allows the pelvic viscera to drop, and 
retroflexion of the uterus generally occurs simultaneously ; it may also 
result in actual prolapse of the uterus and rectum. 

Downward displacement of the diaphragm results in dyspnoea, a$, being 
^iistantly in the position of extreme inspiration, it is no longer possible for 
its normal respiratory excursions to occur. This is particularly noticeable in 
patients with weak hearts, whose abdominal muscles have been stretched 
by an accumulation of ascitic fluid which has since been absorbed or tapped. 
The downward displacement of the diaphragm is accompanied by a similar 
displacement of the heart, which gives rise to no special symptoms. 

Under normal conditions the abdominal wall and pelvic floor are the 
only support of the viscera ; the peritoneal folds help to maintain them in 
position, but they do not support their weight. If, as a result of weakness 
of the muscles of the abdominal wall and of the pelvic floor, the viscera 
drop when the individual is erect, a pull is exerted on the peritoneal folds, 
which become true suspensory ligaments. Their sensory nerves are constantly 
stimulated, the patient often complaining of vague abdominal discomfort, 
which is generally described as a weight or pressure or as being of a dragging 
nature ; it is relieved by lying down and by pressure upon the lower part 
of the abdomen. The discomfort is most marked in neurasthenic individuals 
owing to the irritability of their nervous system ; if the nervous system is 
healthy it may be completely absent. It is increased by exertuse and physical 
fatigue and to a less extent by mental fatigue. 

Visceroptosis leads to an alteration in the centre of gravity of the body. 
In order to maintain the upright position certain muscles of the spine which 
are ordinarily little used are brought into action ; this is a frequent cause of 
chronic backache. 

The maintenance of the circulation when the erect position is assumed 
depends to a considerable extent upon the tonic contraction of the abdominal 
muscles. When this is deficient, as it is in visceroptosis, the abdominal 
veins dilate and the pulse becomes abnormally accelerated on standing ; 
giddiness and syncope may also occur. 

Treatment. — Much can be done to prevent visceroptosis in women by 
proper management of the pnerperium. The patient should remain in bed 
for the first 12 or 14 days after parturition, in order that the most active 
period of involution of the pelvic organs should be completed before the 
uterine supports are subjected to strain. But when much bruising has 
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occurred, especially in the case of primiparse, or when the mother is much 
debilitated by frequent child-bearing, this period should be extended to 3 or 
4 weeks. During the whole of this time exercises for the abdominal and 
perineal muscles should be regularly practised under expert supervision. 
Most of the time during the first few days after getting up should be spent 
on a couch, and a return to full physical activity should be permitted only 
after 6 weeks. 

The first indication in the treatment of visceroptosis is to raise the intra- 
abdominal pressure. In order to do this the condition of the abdominal and 
pelvic muscles must be improved. Exercise out of doors and special remedial 
exercises are of great value. It is essential to prevent the over-stretching of 
the muscles, which occurs whenever the erect position is assumed, as it is 
impossible for them to regain their normal postural tone so long as they have 
to bear the weight of the viscera for the greater part of the day. In many 
cases, therefore, a support is required for a time, but it should be discarded 
as soon as the abdominal muscles have regained their normal postural tone. 
An abdominal support should fit closely to the symphysis pubis and Poupart’s 
ligaments below ; it should not extend above beyond the umbilicus. It 
should be so made that it presses the abdominal contents upwards, back- 
wards and inwards. In mild cases of visceroptosis in women all that is 
necessary is a special straight-fronted corset, which does not constrict the 
waist, but supports the lower part of the abdomen. In most cases, however, 
a light support, hinged in the middle line and fixed in position by steel springs, 
which pass over the hips to end in pads applied to the sacrum, is required. 
The abdominal support should always be put on when the patient is lying 
down with the pelvis raised so that the organs are held in proper position, 
and it should be worn all day. Not infrequently the X-rays show that the 
stomach and colon drop on standing almost or quite as far when the support 
is worn as without it. This is particularly likely to occur in cases in which an 
organ falls into the true pelvis, as the support does not then reach low enough, 
and in thin patients upon whom it is impossible to exert sufficient pressure. 
Such a patient, however, often derives benefit from wearing a support, 
although it does not hold the colon or stomach up. It acts by increasing the 
intra-abdominal pressure, symptoms ascribed to kinks being really the result 
of the low intra-abdominal pressure interfering with the circulation and with 
the proper performance of defsecation. 

When visceroptosis is due in part to weakness of the pelvic floor, this may 
require treatment by pessaries and local operations, which have the object 
of restoring the injured parts to a more normal condition, but an exercise 
for the levator ani muscles is often of great value in such cases. The patient 
is instructed to perform the movement she would make were she attempting 
to overcome an urgent desire to defaecate. The exercise should be repeated 
about thirty times twice a day while in the recumbent position. I have 
often seen a tendency to prolapse of the rectum and of the uterus overcome 
in this way, the associated dyschezia being cured at the same time. 

Gastroptosis requires treatment only in the exceptional cases in which 
it has led to definite gastric stasis. In slight cases the patient should lie 
down after meals, but in severe cases, in which there is much emaciation or 
the abdominal muscles are greatly atrophied, it is best for her to remain in 
bed for some weeks, as by this means the intra-abdominal pressure is reduced 
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to a iiiiiiimum, and all tension is removed from the abdoiiiiiial and pelvic 
muscles. The foot of the bed should be raised as high as possible, as this 
helps the organs to return to their proper position, which is often maintained 
after the patient gets up again, especially if she gains weight during the rest. 
She should lie on her right side during and for an hour after meals. 
She can get up to open her bowels and to wash when her stomach is empty 
before breakfast. Small meals should be given at frequent intervals, and' 
food should be chosen which contains a maximum of nourishment in a 
minimum of bulk. Upward massage is useful, especially if the stomach or 
colon is low in the horizontal as well as in the vertical position ; it is most 
effective if the masseuse gives her first treatment under the X-ray screen, so 
that she can see what manipulations are required to bring the stomach and 
colon back to their normal position. After the period of complete rest the 
patient should at first lie for an hour on her right side after meals. 

In no circumstances should any operation be performed for raising dropped 
viscera. I have never seen the slightest benefit follow, and the anxious 
mental condition of many of the patients makes surgical interference of any 
kind most undesirable. 


GASTRO-INTESTINAL ALLERGY 

When paroxysmal attacks of abdominal pain are not obviously the result 
of biliary or renal colic, the possibility of abdominal allergic attacks should 
be considered. The pain may occur in any part of the abdomen, and its 
situation generally varies in different attacks. The onset is sudden, and the 
attack terminates abruptly after a period lasting for a few minutes to 24 or 
48 hours. The patient has no abdominal symptoms of any kind in the intervals 
between the attacks, which may occur almost every day or not more than 
once or twice a year. Nothing abnormal is found on examining the abdomen 
between the attacks, and during the attacks there is little or no rigidity and 
generally little or no tenderness. The pain may be extremely severe and only 
partly relieved by morphine. It is often associated with vomiting and, when 
the pain is in the lower part of the abdomen, watery diarrhoea with or without 
mucus, but without blood, is generally present. The mucus may form 
membranes (muco-membranous colic) and in rare cases the mucus contains 
eosinophil cells. In some cases vomiting and diarrhoea occurs with little or 
no pain. 

The patient often gives a family history of asthma, hay fever, skin disease 
or migraine, and he is often himself a sufferer from one or other of these 
conditions. In some cases the vomiting or diarrhoea is often or always pre- 
ceded by rhinorrhcea. The abdominal attacks generally occur, however, 
during periods of complete freedom from other allergic manifestations, so 
that the frequent presence of slight eosinophilia is an important help in 
diagnosis. Still more characteristic is the complete relief obtained by injecting 
3 to 5 minims of adrenaline (1 in 1000), as this drug has no effect on any other 
form of abdominal pain. 

Cutaneous reactions may show that the patient is sensitive to certain 
articles of food, especially wheat, milk and eggs in the case of children, and 
pork or other pig food, cabbage, potatoes and chocolate in adults, butibhe 
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absence of such reactions does not exclude an alJergic origin of the symptoms, 
nor does their presence prove with certainty that the articles consumed must 
be excluded from the diet. Sensitiveness to foods frequently consumed is 
rarely recognised by the patient, who is, however, generally aware of an 
idiosyncrasy to such articles of diet as strawberries, tomatoes, onions, spinach, 
cucumber, melon, shell-fish and turtle. G astro-intestinal allergy occurs at 
all ages, but is most common in infants and children. In rare cases attseks 
are brought on by foreign proteins absorbed by the nasal mucous membrane. 
1 have seen a typical case caused by the emanation of cats. In one patient 
severe attacks of abdominal pain, with vomiting and diarrlicea, were always 
preceded by rhinorrha?a and sometimes by swelling of the C 3 Tlids and tinnitus. 
The skin gave a strongly positive reaction to cat but to no foods, and it was 
found that the attacks occurred only at the patient’s house and only during 
the past two years, during which she had had a cat in her room. 

Treatment. — The patient should avoid any articles of food which he has 
found give rise to attacks, and also any which give a positive cutaneous re- 
action. If attacks continue to be frequent, the effect of { grain of epbedrine 
hydrochloride three times a day before meals should be tried. Nocturnal 
or early morning attacks may be prevented by taking 1 to 2 grains of pheno- 
barbitone and an additional dose of ephedrine on going to bed. The patient 
should learn to give himself adrenaline, and at the first sign of an attack he 
should inject the smallest dose which experience shows i>j*events an attack : 
generally 3 to 5 minims are sufficient. The injection (*au be repeated at 
intervals if the attack does not at once completely disapj)car. 

Arthur F. Huiist. 


DISEASES OF THE PERITONEUM 

AOUTF PERITONITIS 

Definition. — Peritonitis is the disease which results from infection of the 
peritoneum with bacteria. Owing to the large area of the peritoneum and 
its great powers of absorption the results are very scNTre, and because of its 
intimate relationship to the alimentary canal the risk of such an infection 
occurring is considerable. 

Etiology. — Infection may reach the peritoneum (1) from without ; 
(2) by the blood stream ; and (3) from the contained organs. 

1. Infection from without is possible in the case of wounds, but is of 
infrequent occurrence. In most instances severe abdominal wounds injure 
the contained viscera also, and the consequent peritonitis is usually the 
result pf this. 

2. Infection by the blood stream is an occasional though uncommon 
mode of infection. In streptococcal and staphyloooccrl septicaemia peritonitis 
may occur as a terminal event ; it frequently gives rise to so few 
symptoms, however, that its existence is unrecognised during life. When 
pneumococcal peritonitis complicates pneumococcal lesions elsewhere the 
infection is undoubtedly blood borne. 
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3. lufection from contained or neighbouring organs is by far the com- 
monest cause of peritonitis. The majority of cases depend more or less 
directly on the passage of bacteria from within the alimentary canal owing 
to changes in its walls. The appendix is the most frequent seat of the 
primary condition. When there is no actual breach of continuity in the 
organ, bacteria escaping through its damaged walls generally lead to the 
formation of peritoneal adhesions and possibly to a local abscess. When, 
however, the infection is particularly virulent or the patient’s resistance 
unusually poor, a sufficient local reaction does not take place, and spreading 
diffuse peritonitis results. This is commoner in children than adults, and 
may occasionally occur, even when the local reaction has been good, through 
manipulation or ill-judged surgery separating the adhesions and allowing 
the infection to spread. Diverticulitis and acute cholecystitis are occasional 
causes of this type of acute peritonitis, but more usually result in local 
adhesive changes. Peritonitis complicating typhoid fever in the absence 
of perforation, and pneumococcal peritonitis when associated with pneumo- 
coccal enteritis, have a similar origin. 

In intestinal obstruction and strangulated hernia the changes which 
occur in the bowel wall speedily permit the passage of organisms through it 
to the peritoneum. This takes place first in the neighbourhood of the 
obstruction, but as ])aralysis and distension spread along the bowel, organisms 
can make their way through, and consequently most cases of this type are 
widely generalised. The infection, however, is gradual, and the reactive 
forces of the peritoneum have time to respond. By far the Commonest 
organism in these oases is the B. coli comnmnis, usually preceded by or 
accompanied by the Staphylococcus cpidermidis albus. 

Perforation of a hollow viscus into the peritoneal cavity is responsible 
for some of the most virulent and widespread cases of peritonitis ; the lower 
the perforation in the bowel, the more virulent the resulting infection will 
be. The appendix is the commonest source, gangrene or a perforating ulcer 
leading to a sudden peritoneal infection before any gradual passage of organ- 
isms has had time to produce a local peritoneal reaction. Perforating ulcers 
of the stomach and duodenum come next in order of frequency ; less common 
causes are perforating ulcers of tke ileum, the most important of which is 
the typhoid ulcer, rupture of the gall-bladder, bile-ducts or ureters, and 
perforatiug wounds of any of the hollow organs, or leakage from surgical 
anastomoses. Abscesses of the liver, appendix, gall-bladder or Fallopian 
tubes occasionally burst into the general peritoneal cavity. Infection of the 
peritoneum may also result by direct spread from neighbouring parts. This 
type of case is particularly common in women, spread taking place either 
directly through the Fallopian tubes, or by lymphatic permeation of the 
uterine walls. Peritonitis is a very rare sequel to infections of the lung and 
pleura, although the reverse is far from unusual. In the infant an infection 
of the thrombosed umbilical vein may lead to peritonitis by direct spread. 

Symptoms.— As acute peritonitis is almost invariably a secondary con- 
dition, its symptoms and course are subject to very considerable variations, 
depending not only on the nature of the primary lesion from which it arises 
and on the nature and virulence of the infecting organism, but also on the 
general condition of the patient. 

1. Acute generalised peritonitis, — This is usually associated with the 
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perforation of a hollow organ or the sudden bursting of an abscess into the 
peritoneum, and owes its chief characters to the fact that in such cases the 
peritoneum is suddenly flooded with infection without any preliminary 
preparation. The patient may have been free from any symptoms of ill- 
health, and is suddenly seized with very acute abdominal pain, accompanied 
sometimes by a sensation of something having given way. The pain may 
at first be localised in position, and thus help in the diagnosis of the actual 
lesion ; but it speedily spreads to the whole abdomen, and is followed almost 
at once by a feeling of syncope or collapse. Within a few minutes the patient 
becomes cold and pale ; his features arc pinched and betray the most intense 
anxiety ; beads of sweat stand out upon the skin, and the pulse may be 
almost imperceptible. He complains of nausea, but does not often vomit, 
and his respirations are shallow and quickened. In a short time a certain 
amount of improvement takes place ; the pulse, though rapid, is of better 
volume, and the pain may take on an intermittent colicky character. The 
abdomen is absolutely rigid, and is usually retracted, though it may be dis- 
tended ; it is very tender on pressure. The liver dullness is usually absent ; 
but this is only important if an abdominal examination made at the onset 
of the attack revealed a normal area of dullness. These symptoms are 
caused by the perforation or other primary cause and the resultant flooding 
of the peritoneum with infective material. Occasionally they may be suffi- 
ciently severe to lead to death by themselves : but more usually they gradually 
merge into the symptoms of the consequent acute peritonitis itself. The 
latter are reactive in nature, and are due to nature’s attempts to limit the 
process. 

The patient becomes extremely restless, this being one of the most char- 
acteristic and distressing features of nearly all forms of peritonitis. Owing 
to the loss of fluid by sweating, vomiting and exudatiori, the subcutaneous 
tissues become shrunken and give the patient the so-called “ facies Hippo- 
cratica.” The tongue is dry and furred, and the teeth become covered with 
sordes. The pulse increases in rate and becomes thready and later running 
i]i character, and the temperature, which at first may be subnormal, rises. 
The abdomen is of a uniformly board -like rigidity and extremely tender. 
It is held immovable, respiration being entirely thoracic, and the patient 
lies with his knees drawn up to relieve the abdominal tension. There is 
usually absolute constipation, and the intestinal sounds are absent. Gradu- 
ally the paralytic intestine becomes dilated, and the abdomen distended. 
Vomiting is early and frequent. The vomited matter is usually only small 
in quantity ; it speedily becomes exceedingly foul, though it is rarely faecal, 
and the breath is extremely ofl’ensive. The urine is scanty and may contain 
traces of albumin, and its passage may produce a paroxysm of pain. It 
usually contains a large amount of indican. 

Throughout the whole course of the disease the outstanding feature is the 
pain. This may at first be intermittent and colicky ; but as the peritonitis 
develops it becomes constant and agonising, being increased by the smallest 
movement. In spite of this the restlessness perswts, the patient being 
unable to resist the desire to move his limbs. The jmin and restlessness, 
with the persistent vomiting, the intense thirst, which is hardly relieved 
by drinking, combine to make the patient’s misery extreme. The pulse 
increases in rapidity until it can scarcely be counted, the extremities become 
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cold, the eyes grow more sunken, and the features more pinched. As death 
approaches, the skin takes on a cyanotic hue ; the persistent restlessness, the 
increasing voicelessness, and the remorselessly unimpaired consciousness 
bring death as a merciful release, even though the pain may be somewhat 
relieved towards the end. 

The foregoing description applies to an acute fulminant case of peritonitis,^ 
running its course to death in from 24 to 48 hours ; its outstanding features 
are a condition of profound shock and toxeemia, giving a measure of the high 
grade of peritoneal absorption. In tbe aged, and in patients with tabes or 
Bright’s disease, the symptoms may be very atypical ; pain may be but 
little marked, and vomiting and tenderness may be absent, while the bowels 
may act -freely throughout. The striking restlessness, the condition of the 
tongue, the pulse and the ultimate meteorism will, however, usually indicate 
the true nature of the condition. 

2. AcMe sjyreading 'peritonitis . — This variety differs from the preceding 
in that the peritoneum is not suddenly flooded with infective material, but 
is prepared for infection by the more or less gradual spread of the condition. 
It accompanies many cases of appendicitis, and is a sequel of intestinal 
obstruction if unrelieved for a sufficiently long period. The peritoneal 
reaction is intense, and the coils of intestine become glued together with a 
sticky exudate, while pockets of pus form between them. The pain is at 
first localised to the region of origin ; but as the infection spreads it extends 
until it may become generalised over the whole abdomen. It is, however, 
never so intense as in the preceding variety, and may be distinctly spasmodic 
in character. The general abdominal symptoms are also less severe, the 
tenderness, rigidity, meteorism and constipation being of varying grade. 
The aspect of the patient betokens a profound septic infection, the tongue 
is furred and dry, the pulse rapid, and the temperature of the hectic type. 
Rigors and sweats are not uncommon, and if left alone the case may ter- 
minate with fatal septicaemia, suppurative pylephlebitis, or in rare cases 
the pus may accumulate and burst either externally hi tiie region of the 
umbilicus or into one of the hollow viscera. 

3. Pneumococcal peritonitis . — This presents certain fairly characteristic 
features, which in many cases enable the nature of the infection to be cor- 
rectly diagnosed from the clinical picture alone. It is far more frequent in 
children than in adults, and in girls than boys in the proportion of nearly 
7 to 3. It occurs in a diffuse and an encysted form, depending probably on 
the resistance of the patient. In many cases there exists a definite pneu- 
mococcal enteritis, the organisms penetrating the wall of the bowel and so 
infecting the peritoneum. The predominance of the disease in girls is pro- 
bably due to the female genitals being a source of infection, as the pneu- 
mococcus has been cultivated from the vagina in some instances. In the 
majority of cases, however, the peritonitis is part of a pneumococcal septi- 
ceemia ; thus, when it is secondary to pneumococcal disease of the middle 
ear, local pneumococcal abscesses or pneumococcal arthritis, the blood 
stream appears to be the source of infection, and it probably is so also 
in those cases which follow pneumonia or empyema, since the physics 
of the upper abdomen renders a direct spread through the diaphragm 
unlikely. 

There is a striking resemblance between the symptoms of most forms 
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of paeumoooccal infectioD, a resemblance which strongly supports the view 
of their origin in a septicaDroia, The onset is usually sudden, often accom- 
panied by a chill and a high temperature, the pain is violent and persistent, 
and the prostration severe. The patient has the characteristic flush, the 
respiratory rate is raised, and the accessory muscles of respiration are called 
into play. Vomiting is frequent, and tenderness and rigidity are marked ; 
but in place of the usual absolute constipation there is frequently profuse 
diarrhoea, which, associated with the other symptoms of acute peritonitis, 
is often almost diagnostic. In the diffuse form, unless operation is under- 
taken, death takes place early ; but if the patient lives long enough there 
may be a sudden fall of temperature about the seventh day, as in pneu- 
mococcal pneumonia. 

The encysted and more common variety of pneumococcal peritonitis is 
less severe, and shows a remarkable tendency for pus to collect in the lower 
abdomen. There is the same acute onset as in the diffuse variety ; but the 
patient then appears to improve for a few days. Later, however, he gets 
gradually worse, the abdomen becomes distended, the diarrhoea changes to 
obstinate constipation, and an abscess forms in the lower abdomen and 
finally bursts at the umbilicus. The exudate in these cases is a greenish, 
odourless pus, which is suflSciently characteristic to enable the infection to be 
diagnosed when it is discovered at operation. 

4. Gonococcal peritonitis.-- Gonococcal peritonitis is rare ; it occurs both 
as an acute diffuse affection of the peritoneum and as a localised pelvic 
inflammation. It is commoner in females than in males, owing to the ready 
channel for infection through the Fallopian tubes, and when it occurs in 
males it is usually secondary to epididymitis. The infection is generally a 
mixed one, the more fragile gonococcus being readily overgrown, and some 
cases of unexplained peritoniti.‘», which on culture show only B. coli, are 
possibly gonococcal in origin. The symptoms do not differ in the diffuse 
cases from those of other forms of acute peritonitis, although the primary 
foous usually gives rise to symptoms. The prognosis is, however, good, and 
the majority of cases, even those presenting severe symptoms, recover without 
operation. 

5, Streptococcal peritonitis . — Peritouitis due to the Streptococcus is occa- 
sionally secondary to lesions of the alimentary canal ; but much more 
frequently it is a sequel of puerperal infections. It occurs commonly after 
a first delivery, and is frequently associated with retained products. Infec- 
tion takes place along the lymjihatios of the damaged uterus or through 
the Fallopian tubes, andr may be localised in the pelvis ; but it often gives 
rise to generalised peritonitis. The symptoms are characteristic, and are 
associated with evidence of a marked septicaemia. The abdominal walls, 
being already greatly stretched, do not show the usual rigidity, and extreme 
distension occurs raj)idly. Diarrhoea is commoner than constipation, and 
a high temperature with rigors is usual. The uterine discharges are offensive, 
the milk secretion is suppressed, and the cases frequently progress to death 
within the first week. This type of infection is more fulminant than any 
other, except certain cases of perforative peritonitis. 

Diagnosis.— The diagnosis of acute peritonitis is not usually difficult, 
except in cases where the severity of the causal condition is soKIgreat that 
it masks the peritoneal response, or where the peritonitis occurs in a patient 
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already so severely ill that no response is possible. It is often extremely 
difficult to make a. correct diagnosis of the lesion to which the peritonitis is 
secondary, and in many cases this is only possible after laparotomy. The 
most valuable signs of acute peritonitis are the severe pain and tenderness, 
the rigid abdomen, the small, rapid, and thready pulse, the dry tongue, the 
resthissness, vomiting, and (onstipation, and the. absence of sounds of gurgling 
on auscultation. Any of these symptoms may, however, be absent, and a 
diagnosis must be based on their occurrence in combination. In post- 
operative cases there is sometimes a remarkable absence of both pain and 
rigidity, and the all-important early recognition of the condition in these 
patients is often one of much difficulty. 

Peritonitis is most likely to be mistaken for lead colic or acute intestinal 
obstruction. From the former it can be distinguished by tlie fact that the 
abdomen in peritonitis is usually extremely tender, while in colic pressure 
often, though not invariably, relieves the pain ; in colic a blue line is present, 
and the red corpuscles show punctate basophilia, the pain is intermittent, 
and there is usually no vomiting and less extreme rigidity. From acute 
intestinal obstruction the diagnosis is often far more difficult, particularly 
since the two conditions frequently coexist. Tn the early stages of obstruc* 
tion, before peritonitis has developed, the intermittent nature of the pain, 
the absence of great tenderness or rigidity, the copious nature of the vomit, 
and the evidence of increased peristalsis from inspection or auscultation 
should help to distinguish the two conditions. 

In acute pancreatitis the pain is more definitely hypogastric, the patient 
is usually over middle age, and collapse is extreme. The meiLstrual history, 
the typical pallor, and the results of vaginal examination usually serve to 
indicate a ruptured tubal pregnancy, and in other acutely painful abdominal 
conditions the localised nature of the pain and the absence of any 
extreme general tenderness help to distinguish the condition from 
peritonitis. 

The gastric crises of tabes are seldom likely to be a source of error ; but 
the comparative absence of severe symptoms in tabetics, the subjects of 
peritonitis, is very apt to lead to a mistaken diagnosis. 

Basal pneumonia and diaphragmatic pleurisy may lead to acute abdominal 
symptoms. The temperature and pulse, the raised respiration rate, and a 
routine examiiiaiion of the chest iii all cases should prevent a mistake being 
made. 

Prognosis. — The prognosis of acute peritonitis is always grave, even 
with early surgical treatment. Without operation no case of acute perfora- 
tive peritonitis can be expected to recover ; such exceptions as have been 
recorded must be regarded as medical curiosities. Usually death takes place 
within 48 hours, though it may be delayed a week or even longer when the 
perforation is high in the bowel and the latter is emj)ty at the time. 

In diffuse spreading peritonitis and streptococcal puerperal infections 
death is almost as invariable, unless operation is undertaken ; but the process 
is less rapid, and a small proportion of cases undoubtedly recover without 
surgical aid. These cases occasionally merge into a form of chronic fibro- 
purulent ^ritonitis, characterised by the progressive formation of collections 
of pus bet^en neighbouring viscera, and by repeated outbursts of symptoms 
as other parts of the peritoneum become successively involved. This con- 
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ditiou usually terminates in fatal septicaemia, with infections in the pleura, 
pericardium or endocardium. The prognosis in pneumococcal cases is 
considerably better, as even without operation, a fair proportion recover, 
either with or without the formation of a hypogastric purulent collection, 
which may discharge at the umbilicus. In the rare gonococcal cases recovery 
is the rule, and the fatal cases recorded have almost invariably followed 
operation. 

In forming a prognosis the chief importance must be placed on the degree 
of toxaemia and the severity of the intestinal paralysis, and to a less extent 
on the degree of rneteorism and the frequency of the vomiting. Spontaneous 
bowel actions or their induction by enemata make the prognosis relatively 
more favourable. 

The rate of rise of the pulse and its ratio to the temperature are also of 
importance ; cases with a subnormal temperature throughout are almost 
always rapidly fatal. 

Treatment. — The principles that must underlie the successful treatment 
of acute peritonitis are, firstly, the removal or limitation of the process to which 
.,the peritonitis is secondary by a thorough and speedy exploration of the 
abdomen, followed by closure of a perforation, removal of an appendix, or 
such other measures as the pathology present may indicate; secondly, drainage 
and relief of tension in the peritoneal cavity ; thirdly, the encouragement of 
the normal peritoneal response and the least possible damage to its protective 
agencies ; and, fourthly, the combating of the shock and toxeemia. 

By the adoption of the Fowler position, in which the patient is propped 
up in bed in a sitting position, not only is infective material removed from the 
dangerous diaphragmatic area and brought into contact with the much more 
highly resistant pelvic peritoneum, but at the same time the diaphragm is 
relieved from the pressure of the dilated stomach and intestines. 

A further important adjunct to surgical treatment is the intravenous 
injection of saline by the continuous drip method. This raises the blood 
pressure and redresses the chloride and fluid loss which has taken place, and 
being excreted by the peritoneum, it reverses to a certain extent the lymphatic 
circulation, and consequently largely prevents the absorption of toxic material 
as well as dilutes that already present. Gas-gangrene antitoxin is often of 
value in combating the toxaemia arising from the paralysed bowel. 

Until a definite diagnosis has been made and operation advised and 
agreed to, the administration of opium in any form is definitely contra- 
indicated. It masks the symptoms, and by bringing to the patient and his 
advisers a false sense of security may lead tx) a fatal delay in undertaking the 
operation. When, however, a diagnosis has been made, and operation is 
agreed to, morphine is beneficial in reducing both the mental and physical 
symptoms while the necessary preparations are being made. Morphine as 
a method of treatment has been adopted more and more of recent years, 
the morphine being given deliberately and in doses sufficient to affect the 
respiration rate with the object of diminishing the activity of peristalsis, 
as well as of combating the shock, pain and restlessness, w hicn help so largely 
to exhaust the patient’s powers of resistance. It is very doubtful whether 
it ever prevents the response of the bowels to enemata in cases in which they 
would otherwise respond. If vomiting is a pronodnent symptom, lavage of 
the stomach is of value. It should, if possible, always be done before opera- 
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tiou, as post-anaesthetic vomiting of faecal material is a fruitful cause of fatal 
broncho-pneumonia. The introduction of an in-dwelling Ryle’s tube through 
the nose, into the stomach, or even the duodenum, with frequent suction 
by syringe, is a valuable method of keeping the stomach and upper intestine 
empty. 

In pneumococcal cases there is not quite the same urgency for operation, 
and in some cases recovery follows the use of sulphapyridine (M. & B. 693) 
and serum, if the pneumococcus can be typed, as it can be in some cases, 
from the urine. In gonococcal peritonitis, if a diagnosis can be made, con- 
servative treatment should be followed ; but if there is doubt, as there often 
must be, of the nature of the infection, or if the patient shows any increase 
of symptoms, laparotomy is the only safe course to follow. 

E. G. Slesinger. 


CHRONIC PERITONITIS 

Chronic peritonitis is a condition in which widespread and progressive 
chronic inflammation of the peritoneum occurs independently of tuberculous 
or malignant peritonitis. 

iEtiology. — Chronic peritonitis may be associated with chronic inflam- 
matory changes in the thorax. Effusion may occur from all the serous 
membranes (polyserositis) ; this condition is probably in most cases tuber- 
culous. In other cases chronic peritonitis is associated with chronic medi- 
astinitis and adherent pericardium (Pick’s disease, p. 961). The peritoneum 
covering the liver (perihepatitis) and spleen (perisplenitis) is generally most 
severely involved. 

Pathology. — The liver may be covered with a thick, hard and white 
coating of fibrous tissue, which can be peeled off to expose the smooth peri- 
toneal surface. Perihepatitis is almost always associated with a similar 
thickening of the capsule of the spleen and with thickening of other parts 
of the peritoneum. 

Symptoms. — The only important symptom is ascites. Its onset is 
generally gradual, but it may be acute. Frequent tapping is required, and 
the intervals between the performance of paracentesis tend to diminish and 
may finally be as short as a fortnight, when as much as a pint of fluid may 
be poured into the peritoneal cavity in a day. 

(Edema, especially of the feet, is frequent in the late stages ; it is gener- 
ally cardiac or renal in origin, but may also be caused by pressure of the 
ascitic fluid on the inferior vena cava. 

Course. — The course of the disease is very slow, death generally occurring 
from some intercuirent disease. The general health may remain good for a 
long time. 

For the diagnosis and treatment, see Ascites (pp. 765, 766). 


TUBERCULOUS PERITONITIS 

£tiology« — The peritoneum is involved in 15 per cent, of fatal cases of 
tuberculosis. Tuberculous peritonitb is rare in infants and uncommon 



760 DISEASES OF tllE DIGESTIVE SYSTEM 

after 30 ; the majority of caBefl occur between the ages of 3 and 20. Boys 
and girls are equally liable to the disease ; it is foutul much more frequeutly 
in women than men at o|)eration8, but more frequently in men than in women 
after death. 

Primary tuberculous peritonitis is uncommon in children and rare in 
adults. It is probably due to infection conveyed by the intestines, which 
do not themselves become infected. More often, especially in children, the 
mesenteric glands become tuberculous, generally without any lesion developing 
in the intestines, and the peritoneum is infected from the glands. In males 
the primary focus may bo the prostate, vesiculss seminales or testes, and in 
females the disease frequently begins in the Fallopian tubes; but the latler 
may also be infected from the peritoneum. Although tuberculous ulcers 
are found in 76 per cent, of fatal cases of pulmonary tuberculosis, the peri- 
toneum is affected in only 4 j^er cent, of cases. Tlie peritoneum, the pleura 
and occasionally the pericardium may be involved together in the absence 
of any other tuberculous focus. 

Pathology. — Tuberculous peritonitis may occur in three forms — the 
ascitic, loculated and obliterative. 

1. In the ascitic form, which may be acute, subacute or chronic, miliary 
tubercles are scattered over the whole peritoneum, wliicli is free or nearly 
free from adhesions. In clironic cases the tubercles are larger and more 
fibrotic than in the acute ; the peritoneum is thickened and the meseritcal 
is shortened so that the intestines are tethered to the posterior abdominal 
wall. This form may closely resemble malignant peritonitis. 

2. In loculated tuberculous peritonitis the fluid may be clear, the condi- 
tion being then intermediate betw-een the ascitic and obliteralivo forms, or it 
may be turbid or purulent. In the latter case masses of tuberculous material 
separated from each other by adherent coils of intestine have broken down to 
form suppurating foci, which may erode the intestine or open at the umbilicus 
or even into the vagina. 

3. Chronic obliterative, adhesive or fibrous tuberculous peritonitis 
may occur after absorption of fluid in the ascitic form or may develop 
])rimarily. No effusion is present, but universal adhesions obliterate the 
lumen of the peritoneum, all the viscera being inextricably bound together 
and to the parietal peritoneum. 

In each form of tuberculous peritonitis the mesenteric glands are generally 
caseous (“tabes mesent erica and may break down in the centre; the 
mediastinal glands may also become tuberculous. The omentum is often 
rolled into a solid mass, which sometimes contains caseous nodules. 

Symptoms. — Tuberculous peritonitis is sometimes completely latent, and 
may be discovered accidentally during an operation for some independent 
disease or for a hernia, when the sac may be the only part involved. 

The onset of abdominal symptoms is generally preceded by a j)eriod of 
ill-health ; the patient loses weight and strength, his appetite is poor, and 
his temperature may rise slightly at night. After a time, he complains of 
general abdominal discomfort. Constipation is (jommon, especially in the 
obliterative form. Tii oUier eases dian’Loea may occur owing to tuberculous 
ulceration of the intestines, fistulous communications between adjacent coils 
of intestines or simple entero-colitis. The stools are occasionally bulky owing 
to deficient absorption of fat caused by obstruction of the lacteals by caseous 
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meseateric glands {vide p. 620)* The spleen and less often the liver my be 
enlarged. The skin, especially over the abdomen* is dry, inelastic and some- 
times so pigmented that Addison’s disease is simulated. In chronic cases 
there is sometimes no pyrexia ; more often the temperature is intermittently 
slightly raised. In acute and suppurative cases the temperature is generally 
high and irregular, and the pulse is rapid. Traces of albumin may be present 
owing to the presstire on the renal veins caused by the large accumulation 
of fluid in the abdomen or to the effect of the toxeemia on the renal cells. 
A moderate degree of anaemia is often present, and leucocytosis develops if 
suppuration occurs. 

In the ascitic form the abdomen gradually becomes distended. At first 
it is tympanitic, but after a time evidence of the presence of free fluid is 
obtained, but the quantity is not often very great. Less frequently a large 
amount of fluid collects with great rapidity ; the sudden stretching of the 
abdominal muscles is likely to cause a considerable amount of pain . Moderate 
tenderness of the whole abdomen is generally present. A largo accumulation 
of fluid may compress the inferior vena cava and give rise to oedema of the 
legs. The diaphragm is pushed upwards and respiration becomes shallow and 
thoracic. The skin over the abdomen is shiny and the veins are enlarged. 
The ascitic fluid is generally clear ; it contains a large proportion of lympho- 
cytes and often coagulates on standing ; less frequently it is turbid or blood- 
stained. Tubercle bacilli are rarely found in the effusion, although they 
must be present, as tlie fluid may produce tuberculosis w^hen injected into 
guinea-pigs. 

In the loculated form with suppuration the abdominal pain is generally 
greater ; attacks of colic are common, especially after exercise. The abdo- 
men is distended and doughy ; on percussion, irregular tympanitic and dull 
areas are found. Large caseous glands and collections of pus between 
adherent coils of intestines may form palpable masses, which are immobile, 
tender and dull on percussion. The omentum can often be recognised as 
a thick cord stretching across the upper part of the abdomen ; the transverse 
colon generally forms a resonant band immediately above it, w^hich helps to 
distinguish it from the low^er edge of an irregularly enlarged liver. The ease 
with which the masses are felt varies from time to time with the amount of 
flatulent distension of the intestines. When an abscess is about to point at 
the umbilicus, the latter becomes indurated, red and tender ; a similar condi- 
tion is occasionally observed in pneumococcal peritonitis and in pelvic peri- 
tonitis in women. On rectal and vaginal examination thickened Fallopian 
tubes, enlarged glands or collections of pus may be felt. 

The signs of obliterative tuberculous peritonitis are ill -defined ; the 
abdomen gives a characteristic rubbery resistance on palpation and is gener- 
ally Boiaewli.at distended. Irregular masses may be felt in it, and the peri- 
staltic waves of the small intestines are often visible, especially in children. 
This does not necessarily indicate that partial obstruction is present, as it 
may be simply a result of the abnormal thinness of the abdominal wall. 

Symptoms of tuberculous disease of other organs, especially of the lungs, 
pleura and intestines are often present, (xeneralised tuberculosis may 
develop at any time, especially in children. Vomiting and constipation, 
which suggest intestinal obstruction, may be the first symptoms of tuberculous 
meningitis. 
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In rare cases acute peritonitis may develop as a result of rupture of a 
softened caseous gland or perforation of a tuberculous ulcer. 

When a patient recovers from tuberculous peritonitis, the tubercles and 
adhesions may completely disappear. More frequently localised adhesions 
remain, and calcified tuberculous mesenteric glands are often found with the 
X-rays, at operations and after death. They may give rise to confusion when 
the abdomen is X-rayed on account of suspected renal calculi. They do 
not, however, move with the shadow of the kidney with changes in posture, 
and the diagnosis can always be settled by pyelography. The bands, which 
may form from localised adhesions, occasionally cause acute intestinal 
obstruction, sometimes not until many years after the active disease has 
disappeared. 

Diagnosis. — In the presence of tuberculous disease of the lungs or other 
organs, abdominal distension, especially if associated with ascites or irregular 
abdominal masses, generally indicates that tuberculous peritonitis is present. 
The discovery of tubercle bacilli in the sputum, and their much less common 
discovery in the faeces or vaginal discharge, is very strong confirmatory 
evidence. Ascites in children, and in females with symptoms pointing to 
tuberculous salpingitis, is generally due to tuberculous peritonitis. 

Acute cases may at first closely simulate pneumococcal peritonitis or 
even appendicitis ; but in non -tuberculous inflammatory exudates of the 
peritoneum most of the cells are polymorphonuclear leucoc3^es instead of 
lymphocytes. Ascites due to cirrhosis of the liver in children is almost 
always mistaken for tuberculous peritonitis ; on the other hand, the ascitic 
form of tuberculous peritonitis in middle-aged alcoholic individuals is likely 
to be mistaken for ascites due to cirrhosis. When cirrhosis is undoubtedly 
present, ascites may still be due in part to tuberculous peritonitis ; a large 
proportion of lymphocytes in the fluid is very strong evidence in favour 
of this, as the ascitic fluid in uncomplicated cirrhosis contains few except 
endothelial cells. In simple chronic peritonitis there is no fever and little or no 
pain, and the ascitic fluid contains few if any lymphocytes. The presence of 
irregular masses together with fluid in the abdomen generally indicates 
tuberculous peritonitis in children ; but it is more frequently due to malignant 
disease in adults, especially in males. The history of the case and any evidence 
of tuberculous or of malignant disease in other parts of the body help to 
settle the diagnosis. 

Fever, inflammation of the umbilicus, and the presence of lymphocytes in 
the ascitic fluid point to tuberculosis, whilst nodular infiltration without in- 
flammation of the umbilicus, hard and enlarged glands in the groin or neck, 
and the presence of large, multinuclear cells or groups of cells in the effusion 
point to cancer. 

Prognosis. — Recovery takes place in a large proportion of cases of the 
ascitic form of tuberculous peritonitis. When localised abscesses develop 
complete recovery is rare, and when a faecal fistula forms death almost always 
follows. Prolonged fever, rapid emaciation and intractable diarrhoea are the 
most serious symptoms. The prognosis also depends on '!he severity of any 
tuberculous disease of the lungs or other organs which may be present. 
Apparent recovery is sometimes followed by a relapse, generally owing to 
reinfection from an unhealed primary focus, such as a tuberculous gland, 
appendix or Fallopian tube. 
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Treatment. — The patient should be kept in bed completely at rest so 
long as the temperature is raised. He should be in the open air all day and 
i^ht when the weather permits, and if indoors an abundant supply of fresh 
air is essential. Heliotherapy or artificial sunlight should be employed, but 
care must be taken to avoid over-exposure. The mercurial ointment, which 
is sometimes applied on a binder to the abdomen, is probably quite valueless. 
Diarrhoea should be treated by a non-irritating diet, and in intractable cases 
by opium {^reparations. If fatty diarrhoea is present, fat must be excluded 
from the diet. With this exception, the food should be as abundant and 
nourishing as possible. Tuberculin has been much employed, but I am not 
convinced that it is of any use. 

When the abdominal distension in ascitic cases gives rise to discomfort 
paracentesis should be performed. Nothing is gained by laparotomy. The 
occurrence of intestinal obstruction is an indication for operation, though it 
is rarely possible to do anything useful owing to the extensive adhesions 
present and the danger of tearing the intestines. 


CANCER OF THE PERITONEUM ; MALIGNANT PERITONITIS 

iCtiology. — Cancer of the peritoneum is almost always secondary. The 
primary disease is generally in the abdomen, especially the stomach and the 
ovary, the peritoneum becoming involved by spread along lymphatics or 
blood vessels, by direct contact, or most commonly by malignant cells being 
set free and scattered widely over the peritoneum. The disease may also 
spread from cancer of the breast by the deep lymphatics of the chest and 
abdominal w-all, and by lymphatics from malignant disease of the testis. 

Pathology. — Malignant deposits may form minute tubercles, larger white 
non-caseating nodules or even very large masses. The parts most generally 
involved are the omentum, mesentery and pelvis. Chronic fibrotic changes 
frequently occur, and result in the omentum being rolled up and the mesentery 
shortened as in tuberculous peritonitis. The diaphragm is often invaded 
with growth, which spreads to one or both pleurae. Acute or subacute peri- 
tonitis may occur. 

Symptoms. — The symptoms are caused in part by the primary disease and 
in part by the secondary malignant peritonitis. As the former is generally 
situated in the abdomen, it is impossible to distinguish between the symptoms 
due to the two causes. Malignant peritonitis generally results in ascites ; 
the fluid is clear or turbid, haemorrhagic, chyliform, or less frequently chylous 
owing to obstruction and subsequent rupture of lacteals. The umbilicus 
is often infiltrated with growth, and nodules may be felt along the falciform 
ligament. Tumours are often felt in the abdomen or on rectal examination ; 
they are sometimes too small to be palpable, and in other cases they can only 
be felt after the fluid has been removed. The rolled-up omentum can 
often be recognised as a thick transverse cord above the umbilicus. The 
malignant masses or perit/oncal adhesions may give rise to obstructive 
symptoms. 

Diagnosis. — The development of new abdominal tumours or ascites 
in a patient who is known to have cancer of the stomach or other organ is 
conclusive evidence that the peritoneum is involved. When there is no clear 
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evidence pointing to the presence of a primary malignant or tuberculous 
focus, it may be difficult to distinguish between tuberculous and malignant 
peritonitis (see p. 763). When ascites is present and no tumour is palpable, 
cirrhosis, simple chronic peritonitis or portal thrombosis may be simulated ; 
the abdomen should be tapped, when a tumour often becomes palpable if 
malignant disease is present. 

Prognosis and Treatment. — It is rare for the patient to survive for 
more than six months after the peritoneum becomes involved. Treatment 
is purely palliative. Clonsiderable relief may follow paracentesis. 


ASCITES 

Definition.- Ascites is the accumulation of free lliiid in the peritoneal 
cavity. 

iEtiology.- Ascites is a constant symptom of simple, tuberculous and 
/.malignant chronic peritonitis. Tt occurs when there is a rise of pressure in 
^ the portal circulation : it is always present in portal thrombosis and when 
the portal vein is obstructed by a growth or an aneurysm, and portal obstruc- 
tion is in part responsible for its presence in cirrhosis of the liver. Ascites 
; is very common in heart failure, in which it is almost always associated with 
oedema of the feet. It is in part due to the same causes as the oedema, but 
it is also in part caused by portal congestion, and by obstruction to the lymph 
flow from the thoracic duct owing to the rise of venous pressure. Lastly, 
^ ascites accompanies the dropsy of Bright’s disease and severe aiuemias. 

Symptoms. — The abdomen becomes gradually enlarged, at first in an 
antero-postorior direction, the costal margin being pushed forward, but at a 
later stage the bulging occurs in the flanks also. The stretching of the 
abdominal wall gives rise to a tight sensation, which may amount to actual 
pain if the fluid collects rapidly. It causes the muscles to atrophy and linero 
atrophicte develop in the skin. The umbilicus becomes everted and may form 
a thin-walled bladder. 

The rise in intra-abdominal pressure caused by the accumulation of 
ascitic fluid obstructs the inferior vena cava ; oedema of the legs may occur, 
and the obstruction to the renal circulation may cause albumin to appear 
in the urine, the quantity of which is reduced owing to the loss of water 
in the ascitic fluid. Compensatory dilatation of other venous channels 
results : the dilatation of the veins passing between the abdominal wall and 
those in the falciform ligament is manifested by the development of large 
and prominent subcutaneous veins around and above the umbilicus ; others 
pass from the superficial and deep epigastric veins in the middle of the groin 
towards the costal arch, where they join the superficial epigastric and long 
thoracic veins. When paracentesis is performed, the dilated veins disappear 
if they have developed as a result of pressure on the inferior vena cava, but 
not if obstruction of jjortal veins is the primary condition. 

The diaphragm is pushed uj) ; its excursions on respnation are rediujed 
and dyspnoea may result. The impulse of the heart may be felt in the third 
intercostal space ; the twisting of tlie heart may temporarily produce a 
pulmonary systolic murmur. Cardiac irregularity, palpitation and attacks 
of faintness may follow. The upper border of hepatic dullness may reach 
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the fourth, third or even socoiid intercostal space in front ; the riji^ht base 
is dull behind owing to the liver being pushed up and the lung compressed. 
A pleural effusion may be suspected, but the upper limit of dullness is altered 
on taking a deep breath if it is due to the liver being pushed up, and the 
increased dullness diminishes or disappears when the patient lies on his face ; 
in pleural effusion the dullness is higher in the axilla than behind, but this 
is not the case if it is due to an abnormally high position of the liver. 

The pelvis and renal regions hold a considerable amount of fluid, so 
that no accumulation occurs in the flanks until at least a litre is present in 
the abdomen. As more fluid collects, the resonant note in the flanks is replaced 
by dullness, but the change may be delayed if there is much gas in the colon. 
The level of dullness now gradually rises and spreads over the pubes towards 
the umbilicus. On turning from one side to the other the most dependent 
part remains dull. This is not, however, absolutely pathognomonic of ascites, 
as similar movable dullness may occur in chronic obstruction of the small 
intestines. 

In chronic peritonitis the mesentery may be so shortened that the in- 
testines are unable to float on the fluid ; the fluid then accumulates in front 
of the intestines, and the highest part of the abdomen is dull. 

A characteristic fluid thrill is felt when one side of the abdomen is sharply 
flicked by the fingers of one hand, whilst the other hand is placed flat upon 
the opposite side of the abdomen. When the patient is very fat or the 
abdominal wall is oedema tons, a similar but less marked sensation may be 
l>roduced ; in doubtful cases the hand of an assistant should therefore be 
pressed perpendicularly over the middle line of the abdomen, as this prevents 
the transmission of the impulse through the*, abdominal wall, but not through 
the fluid contents of the abdomen. 

When the liver or spleen is enlarged and hard, or when an abdominal 
tumour is present, the sensation j)roduccd by dipping the tips of the fingers 
suddenly through the fluid on to the solid organ, which jumps awa}?^ from 
them, is most characteristic. 

Diagnosis of Ascites. — Confusion has often occurred between ascites 
and a large ovarian tumour. The history of the development of the abdominal 
swelling may help the diagnosis. In many cases the outline of an ovarian 
tumour can be definitely felt, and its pelvic attachments can be recognised 
by vaginal examination. The antero-posterior enlargement is greater than 
the lateral bulging, whereas the reverse is the case in ascites ; the maximal 
girth is below the umbilicus instead of at the umbilicus or above ; the 
umbilicus, which is normally and in ascites an inch nearer the pubes than 
the ensiform cartilage, is proportionately farther from the pubes ; and the 
distension on one side is often greater than tlie other instead of being uniform. 

Diagnosis of Cause of Ascites.~~ln cirrhosis of the liver the fluid 
collects rapidly and the patient is obviously ill ; in chronic peritonitis the 
accumulation on the first occasion is generally very gradual and the patient 
may be otherwise well. An enlarged spleen or the occurrence of hteinatemesis 
points to cin’hosis, evidence of chronic interstitial nepliritis to chronic peri- 
tonitis. A patient with ascites due to cirrhosis alone rarely survives the 
performance of paracentesis more than two or three times, as his general 
health has already greatly deteriorated by the time that ascites develops. 
If tapping is frequently performed, chronic peritonitis is therefore probably 
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present, even if other evidence indicates that the patient is also suffering from 
cirrhosis. Tuberculous peritonitis is rare in adults, except as a complication 
of cirrhosis of the liver and when secondary to tuberculous Fallopian tubes. 
Evidence of tuberculous disease in other parts of the body, solid masses 
palpable in the abdomen or on rectal examination, pain and tenderness in the 
abdomen except over the liver, and induration and redness of the umbilicus 
point to tuberculous peritonitis ; the fluid is generally turbid, the specific 
gravity is above instead of below 1015, and lymphocytes are present. 

In malignant peritonitis there is generally evidence of the primary disease 
in some other organ, and nodules may be felt in the abdomen, in the neigh' 
bourhood of the umbilicus, or in the middle line above it, and enlarged glands 
may be present. The spleen is not enlarged, emaciation is generally greater 
than in cirrhosis, and, except when the primary disease is in the stomach, 
there is no haematemesis. A rectal and vaginal examination are particularly 
important, as ascites, which may recur very frequently, sometimes results 
from ovarian tumours. In a doubtful case the diagnosis may become clear 
after paracentesis, when the large hard liver and spleen may be felt in cirrhosis, 
and an irregular enlargement of the liver, but no splenomegaly, in cancer of 
the liver. In malignant disease the fluid may contain cancer cells ; it is 
more often hfemorrhagic than in tuberculous peritonitis or cirrhosis. 

Eapid development of ascites with enlargement of the spleen and some- 
times haematemesis suggests portal thrombosis ; if symptoms pointing to 
cirrhosis are already present, it is probably secondary to this, and even in 
their absence it may be secondary to latent cirrhosis. 

An examination of the circulatory system and the urine should prevent 
confusion between ascites due to cirrhosis and that due to heart failure or 
kidney disease ; but these conditions may be associated together. 

Treatment. — Paracentesis should be performed as soon as the accumula- 
tion of fluid causes discomfort or seriously interferes with the digestion, 
circulation or respiration. Haematemesis is a further indication, as para- 
centesis reduces venous engorgement. The trocar should be inserted in the 
middle line between the umbilicus and pubes, or in the flank. Care must be 
taken to avoid the liver and spleen. A trocar and tube of moderate bore 
should be used, as the very fine Southey’s tube formerly employed tends to 
become blocked and the discomfort caused by the jiaracentesis is needlessly 
prolonged. 

A salt-free diet should be given, as ascitic fluid never contains less than 
8 grm. of sodium chloride in each litre ; if the quantity of salt taken in 
the day is reduced to 0*8 grm., less than KX) c.c. of ascitic fluid can collect 
during the same period, as the urine always contains some salt, and the 
percentage in the body fluids never falls greatly below the normal. The 
quantity of salt and water retained can be still further reduced by giving 

grains of calcium chloride three times a day. 

Organic mercurial diuretics, such as mersalyl, which diminish absorption 
of water by the renal tubules, so increase the urinary output that the accum- 
ulation of fluid in the abdomen is much retarded. They are most effective 
if the patient is already on a salt-free diet and is taking calcium chloride, 
and if a diuretic, such as theophylline (theocin), which stimulates glomerular 
secretion, is given simultaneously. Ampoules containing 1 or 2 c.c. of a 
10 per cent, solution of mersalyl with 5 per cent, theophylline (injection of 
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mersalyl, B.P.) are used. Initial doses of 0*5 c.c., 1 c.c., 2 c.c., and 3 c.c. 
are given intramuscularly on alternate days, after which 2 c.c. are injected 
weekly as long as necessary. 

Diuretics are more valuable as preventatives when the fluid first appears 
or after it has been removed than as curatives when a large quantity is 
present, as the pressure on the renal veins makes the kidneys less active, 
and an enormous quantity of fluid has to be excreted by them before the 
accumulation can disappear, whereas comparatively little urine need be 
passed to prevent re-accumulation of ascitic fluid after tapping. 

Operations devised with the object of increasing collateral circulation 
between the portal and the general venous system are so rarely successful 
and are so often followed rapidly by death that they should never be performed. 

The bowels should be kept well open, but severe purging weakens the 
patient and is likely to aggravate the catarrh of the alimentary canal which 
is often already present. Epsom salts, which also promotes biliary drainage, 
is the Jiiost suitable aperient. 

Arthur F. Hurst. 
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DISEASES OF THE BLOOD 

Thu blood ia aometimes regarded as the mixed secretion or product of 
the blood-forming organa. Fpr the purpoaea of description and for the 
better underatanding of the changes in disease, it is more convenient to think 
of the blood and blood-forming organs as composed of three distinct systems 
or tissues : (1 ) the red cells and their precursors, sometimes known as the 
erythron ; (2) the wliite cells and the immature cells from which they arise ; 
(3) the platelets and the megakaryocytes. These three systems of cells 
exist side by side in the plasma and bone-marrow, and are often affected 
simultaneously by disease, but they are to a large extent independent of 
each other. Before discussing separately the three systems of cells and 
their diseases, it will be convenient to say a few words about the total volume 
of the blood. 


THE BLOOD VOLUME 

The total volume of the blood is about 90 c.c. per kilogram of body weight, 
Le, some 6000 c.c, in an average individual, or about one-eleventh of the 
body weight. Of this volume the cells constitute about 42 per cent., the 
remainder being plasma. The blood volume is moderately diminished in 
ansemia ; it is moderately increased in the splenomegalies, in leukaemia 
and in erythrocytosis, and greatly increased, even to two or three times the 
normal, in erythreemia. There is a slight increase in oedema, due to an 
associated oedema of the blood, but no change in arterial hypertension. 
The blood volume is moderately increased in pregnancy, in order to allow 
for the foetal circulation. Of great importance in practice are the conditions 
in which the volume of circulating blood ia suddenly and considerably 
diminished. The chief caiisea are hiemorrhage and shock. In acute anaemia 
from hiemorrhage or l>loo(J destruction there is extreme exhaustion, faintness 
or syncope, air-hunger, sweating and thinst. The degree of shock depends 
largely on the rate of bleeding. A sudden haunorrhage of 1500 to 2000 c.(j. 
may !)('. fatal, while as much as 60 per cent, of the total amount of blood may 
be lost without death if the hsomorrhage is prolonged over 24 hours or more. 
The blood count is of limited value in determining the patient’s condition, 
inasmuch as tlie concentration of the blood may be unaffec;tcd in the early 
stages. In alimentary haemorrhage the blood urea may be raised, owing to 
absorption of the effused blood, and the height of the rise is a fair measure 
of the severity of the bleeding. In all forms of haemorrhage a systolic pressure 
below 80 mm. of mercury, a j)rogreRsive im'rease in [)ulse-rate and the de- 
velopment of crepitations in the lungs are all serious signs. 
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Examples of the shook syndi^ome are trauma, anaphylaxis, burns, de- 
hydration and toxaemia such as are met with in alkalosis, diabetic 6otiia, 
cholera and severe infections. The patient becomes collapsed, complains of 
thirst, the skin is pale, cold and moist, the breathing quick and shallow, the 
pulse rapid and almost imperceptible, and the blood pressure low. The 
kidneys are inadequately supplied with blood and the output of urine may 
almost cease. The symptoms are often mistaken for heart failure, but there 
is no orthopncea, venous engorgement, or oedema, and the symptoms are really 
due to loss of fluid from the circulation and stasis of blood in the capillaries. 

The logical treatment in all forms of shock is to increase the blood volume 
and the venous return to the heart in any way possible* The foot of the 
patient’s bed may be elevated, the legs bandaged from the ankles to the mid- 
thigh and the intake of fluid by the mouth increased, unless these measures 
are otherwise contra-indicated. The patient should be kept warm, and 
inhalation of oxygen or oxygen plus carbon dioxide may be helpful. Apart 
from sedatives for pain, drugs are of little value. Various types of infusion 
have been used at different times with the object of restoring the blood 
volume to normal and it has thus been discovered that whole blood and plasma 
are the ideal fluids. Solutions of saline or dextrose produce only transient 
improvement and, moreover, both these solutions and also gum acacia often 
have undesirable side effects. In shock due to haemorrhage a transfusion 
of 500 c.c. of blood should be administered at once and this may be followed, 
if necessary, by the continuous transfusion of blood at a rate of 90 to 150 c.c. 
an hour until the haemoglobin has been raised to 70 per cent, or over. In 
shock not due to haunorrhage there is no reduction in the oxygen-carrying 
power of the blood — indeed, the concentration of haemoglobin is usually 
higher than normal. Jn such Cases it is better to give plasma or human 
serum rather than whole blood, as they restore the volume and normal 
concentration of the blood and resist diffusion from the capillaries. The 
amount required may vary between 200 and 1(K)0 c.c. 


THE RED BLOOD CELLS 

The red blood cells are biconcave discs with a mean diameter of 7*20 
microns (6*7 to 7-7 /u), a mean volume of 85 cubic microns (75 to 96 fifJi), 
and a mean corpuscular hemoglobin content of 29 mioromicro grams ^ (26*5 
to 31*5 yy). Their size and shape are adapted to the carriage of hemoglobin 
and the supply of oxygen to the tissues. The blood of a healthy young 
male contains about 5*5 millions of red cells per c.mm. and 16 g. of 
hemoglobin per 100 c.c. ; of a healthy female about 4*75 millions of red 
cells per c.mm. and 14 g. of haemoglobin per 100 c.c. The normal 
range of variation of the erythrocyte count is from a million above to a million 
below the average male value, i.e. any figure between 4*5 and 6*3 million 
red cells per c.mm. may be considered normal, and there is naturally a 
corresponding fluctuation in the hasmoglobin percentage. A haemoglobin 
percentage below 85 per cent, is always abnormal and evidence of anaemia, 
though symptoms rarely appear until the haemoglobin falls below 75 per 

' A mioromicromin ia the millionth of a millionth part of a gram (1 g. X 10''*), and 
ia abbreriated by we Greek lettera gamma ( 77 ). 

25 
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cent. Erythrocytes and hssmoglobin are subject to much less diurnal 
variation than the white cells, but significant changes may occur after 
exertion. For purposes of calculation the normal red cell count is taken 
as 5 million cells per c.mm., and the corresponding amount of heemoglobin 
(14-5 g. per 100 c.c. of blood) is taken as 100 per cent, hssmoglobin. 
The colour index measures the average amount of haemoglobin contained 
in the red corpuscles of a sample of blo^, and is calculated from the formula 

p , • H - Haemoglobin per cent, 

our in pgp cent, of the normal. 



Fio. 18 . — ^Fivquency distribution curves of red cell diameters in health and disease 
(Price-Jones curves). 


The red cells in any sample of blood are never absolutely equal, but 
show a certain amount of variability in size, or anisocytosis. The degree of 
variability, or anisocytosis, is often increased in anramia and may be of 
diagnostic significance. The mean diameter of the red cells and their varia- 
bility is determined by measuring the diameter of 500 successive red cells 
under the microscope on a stained thin smear. The results are then plotted 
on squared paper, with the number of cells counted as ordinates and the 
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diameter of the cells as abscissae, to obtain what is known as a red cell diameter 
distribution curve, or Price-Jones curve (Pig. 18). Abnormal variability hi 
the size of the cells will be shown by a widening of the base of the curve. 
Cells which are larger than normal and fall to the right of the limits deter- 
mined on healthy individuals are called megahcytes* Small cells which 
fall to the left of the limits of health are called tnicro^tes. A cell of normal 
diameter is a normocyte. The cell volume is obtained by centrifu^ng a 
sample of blood under standard conditions ; the mean cell volume is cal- 
culated from the height of the column of red cells and the total red cell 
count. As the red cells age, they become malformed and finally broken 
into fragments which are engulfed by the phagocytic cells of the liver, 
the spleen and other tissues. These malformed red cells are called foikih- 
cytes. In all forms of anaemia the ceils put into circulation are less perfect 
than in health, and poikilocytosis more rapidly develops. 

Blood Groups . — In the year 19(X) Landsteiner and his pupils made the 
surprising discovery that the red cells of mankind are not immunologioally 
identical, and that the sera of many people contain antibodies which agglu- 
tinate and destroy the red cells of others. There are, in fact, four main blood 
groups, which are determined by the presence or absence of two agglutinogens, 
A and B, of which either may be present separately (groups A and B), neither 
may be present (group 0), or both may be present together (group AB). 
Corresponding to these two agglutinogens are their homologous antibodies 
or agglutinins — anti-A (or a) and anti-B (or P ) — which are present in the 
serum in reciprocal relationship to the agglutinogens of the cells. The 
following table illustrates the Landsteiner classification of blood groups and 
the distribution among the population in England. 


Blood Group. 

Agglutinin. 

Agglutinogen. 

Per Cent. 

AB 

None (0) 

A and B 

3 

A 

P 

A 

42 

B 

a 

B 

9 

0 

a and P 

None (0) 

46 


It can be seen that the scrum of group AB will not agglutinate the red 
cells of any other group, and for this reason group AB has been called 
“ universal recipient.” For similar reasons members of group 0 are called 
“ universal donors,” because their red cells contain no agglutinogen ; but 
blood from group 0 should only be transfused into members of other groups 
in extreme emergency, as the agglutinins in the serum of the donor may 
destroy the red cells of the recipient. Tf we wish to administer human plasma 
or serum, we must use either the same group or group AB. The supply of 
donors belonging to group AB is unfortunately small, but recently it has 
been suggested that plasma of this group may be prepared artificially by 
mixing equal parts of blood of groups A and B. By this procedure the 
agglutinins are absorbed on the corresponding red cells and a plasma free of 
agglutinins is obtained. It has been shown by a number of observers that 
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the blood groups have sub-groups, and interaction may occur between mem- 
bers of the same group. The existence of agglutinogens and A 2 is now 
generally accepted. For this reason the compatibility of donor and recipient 
must always be confirmed by direct cross-matching of the cells of the donor 
and the serum of the recipient. Two further agglutinogens, M and N, are 
recognised, but as there are no naturally occurring antibodies to these sub- 
stances, they have no clinical significance and are estimated only for medico- 
legal or anthropological evidence. 

Nomenclature, — The red cells are formed in the bone-marrow, probably 
within the lumen of capillary vessels which connect the sinuses to each other. 
The nucleated precursors are known by the generic name of erythrohlasts. 
In normal marrow the erythrohlasts are mrmoblasts, which subsequently 
develop into normocytes, but in certain diseases larger forms with more 
primitive nuclei are found, the megalohlasts, which give rise to megalocytes. 
The nucleated red cells lose their nuclei by extrusion or solution, but for a 
time they still contain remnants of the original basophil cytoplasm, which 
gives the red cell a bluish tinge in ordinary stained smears (diffuse basophilia 
or polychromasia). Certain dyes, such as brilliant crcsyl blue, when brought 
in contact with the fresh-drawn blood, precipitate this basophil cytoplasm 
in a network or reticulum, and on this account these immature red cells arc 
called reticulocytes. Polychromasia and reticulocytosis are identical conditions 
revealed by different stains. The normal reticulocyte count is J to 2 per 
cent. A similar precipitation may occur in vivo when poisons, such as lead, 
circulate in the blood stream and the reticulum becomes visible in ordinary 
preparations (punctate basophilia). 

As we learn more about the so-called blood diseases, we find it increasingly 
difficult to classify them in a simple way, as they may be due to causes 
originating outside the blood stream and the bone marrow. On this account 
we refer to many of them by names which merely describe the type of reaction 
or blood picture. Thus, anteinias may be described as haemorrhagic, haemo- 
lytic, or aplastic in type. According as the colour index is high, normal, or 
low, they are described as hyperchromic, orthochromic or hypochromic. They 
can also be classified by the size of the red cells into yriegalocytic, normocytic 
and microcytic anaemias. These two sets of terms correspond roughly with 
each other, but they are not absolutely interchangeable, and each should 
be used strictly according to definition. As the colour index is always deter- 
mined, whilst the size of the red cells is not often measured, the former sot 
is more commonly employed. 


THE SYMPTOMATIC ANAEMIAS 
Synonym. — Secondary Hypochromic Aniemia. 

Definition. — A symptomatic anaemia is one which arises in the course 
of some other well-defined disease. The colour inder is usually low and 
hardly ever above unity. In the rare cases in which the colour index rises 
above unity, the disturbance of the erythropoietic tissues is usually so pro- 
found that for practical purposes all the megalocytic aneemias can be regarded 
as definite diseases of the erythropoietic tissues. 
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Etiology .-^The most obvious cause of aasdmia is hssmorrhage ; acute 
hemorrhage occurs most commonly &om trauma, bleeding from the ali- 
mentary tract, and the acddents of child-birth ; chronic hemorrhage is often 
due to hemorrhoids, menorrhagia, and in tropical countries hookworm 
disease. Hfismolysis is a rare event, but it may be induced by chemical 
poisons, such as sulphanilamide and arseniuretted hydrogen, or by infection 
by haemolytic organisms, such as the Streptococcus hceimlyticus or the Bacillus 
welchiit or by malaria. Acute infections rarely produce much anaemia, but 
severe anaemia may develop in protracted septic infection, acute rheumatism, 
rheumatoid arthritis, and other subacute or chronic infections, such as 
typhoid fever. In my experience focal sepsis is seldom responsible for an 
anaemia. Tuberculosis causes little anaemia until the later stages, when 
haemorrhage, suppuration or intestinal ulceration has occurred. Syphilis also 
is rarely the cause of anaemia, except in the more florid stages, or from in- 
volvement of the liver, or from paroxysmal haemoglobinuria. Malaria has 
already been mentioned. Of the toxaemias responsible for anaemia, nephritis 
and lead poisoning are the most important. Malignant disease is one of the 
commonest causes of anaemia ; it may act in various ways — haemorrhage 
from a malignant ulcer, cancerous cachexia, and invasion of the bone-marrow. 
Anaemia which is due to mechanical limitation of the bone-marrow by 
tumours or tumour-like conditions, such as leukaemia, Hodgkin’s disease, 
infective granulomata and kala-azar, is sometimes described as myelophthisic 
aiurmia, but this is an incorrect and unnecessary use of a word which is one 
of the synonyms for aplastic anaemia. 

Pathology. — Two factors can be distinguished in these symptomatic 
amomias. The first is loss of blood by haemorrhage or haemolysis. This 
leads to hyperplasia of the bone-marrow, and an outpouring of new red cells 
to repair the deficiency. The colour index is low, because haemoglobin 
regeneration lags behind the restoration of a normal cell count, and the 
reticulocyte count is increased to 5 or 10 per cent,, or higher. Chronic and 
repeated haemorrhage may so exhaust the haematinic reserves that the body 
cannot repair the haemoglobin deficiency, the anaemia remains torpid, and 
the reticulocyte count is low ; rapid recovery occurs on the exhibition of 
large doses of iron. The second factor in the symptomatic anaemias 
is depression of the erythropoietic tissues by toxaemia. Haemopoiesis 
may be inhibited without much structural alteration in the marrow, 
but in other cases the marrow becomes hypoplastic and may even 
degenerate completely. The output of new red cells is diminished, the 
reticulocyte count is low and the colour index a little below unity. Usually 
increased blood destruction and diminished blood formation are present in 
varying degree, and the blood picture is modified accordingly. The white 
cells and platelets are normal or increased in number, unless the marrow is 
greatly depressed. The other tissues generally show ansBinia, oadema, and 
fatty change. 

Symptoms. — The symptoms, other than those of the primary malady, 
depend on the speed with which the anaemia develops, and in acute anaemia 
from haemorrhage or blood destruction there may be actual shock. In chronic 
anaemia, on the other hand, it is surprising how well the patient may feel. 
No complaint may be made with a hsemoglobin of 40 per cent., and only of 
undue fatiguability with a haemoglobin of 20 per cent. Inquiry elicits such 
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symptoms as dyspnma, palpitations, anginal pain, fainting attacks and 
oedema of the extremities. The pallor is best seen in the conjunctivse or the 
palate ; the skin is a bad guide, for it is often pale when there is no ansemia, 
and sunburnt and deceptively healthy when aneemia is severe. The pulse is 
rapid and the heart dilated, and systolic murmurs may be audible over the 
prsBcordium. 

Diagnosis. — The cause of a symptomatic anosmia may be obvious, but 
on the other hand it may demand the most searching overhaul of the patient 
with all the resources of a modern hospital. Attention should be particularly 
focussed on the alimentary tract, as conditions such as diaphragmatic hernia, 
peptic ulcer, carcinoma of the stomach or bowel, jjolypi and haemorrhoids 
may exist with no other symptom than anaemia. 

Prognosis and Treatment. — The prognosis and treatment are those of 
the primary disease. In acute anaemia the patient should be transfused if 
his condition is critical. In chronic haemorrhagic anaemia iron is of great 
value. In the majority of the symptomatic anaemias it is possible to produce 
a normal blood picture for a time by iron, liver and repeated transfusions, 
and so bring the patient into condition for operation or similar treatment. 
Apart from such emergencies, it is doubtful whether the transient benefit of 
a transfusion is commensurate with its risks in patients suffering from toxsemia, 
while iron and liver may have little effect if the cause of the antemia is not 
removed. The treatment of anaemia is discussed in detail at the end of this 
section. 


THE DEFICIENCY DYSHiEMOPOIETIC ANEMIAS 

An important group of anaemias is due to a defective supply of raw^ mater- 
ials for blood formation. As these anaemias are the result of a disturbancjc 
in the growth of the red cells, they are called dyshwmopoietic. Absence of 
the factor which protects against pernicious anaemia (P.A. factor) gives rise 
to a megaloblastic reaction in the marrow and a megalocytic anaemia. The 
erythropoietic tissue hypertrophies and red marrow encroaches on the shaft 
of the long bones, but few of the cells mature or are delivered into the blood 
stream. Iron and trac^es of copper are needed for the manufacture of haemo- 
globin, and when these minerals are lacking, the normoblasts do not mature 
and only a subnormal number of small pale cells is produced — a microcytic 
hypochromic aniemia. Vitamin C and thyroxine are also essential for blood 
formation. In their absence there is a general decline of hgematopoiesis, 
rather than a specific variation from the normal. Doth the latter conditions 
are frequently complicated by haemorrhage and iron deficiency, but if this 
does not happen, hypothyroidism may produce a megalocytic anaemia w^hich 
closely mimics pernicious anaemia. The dyshacmopoietic anaemias are fre- 
quently associated with glossitis, gastro-intestinal disorders and degeneration 
of the nervous system. The reticulocyte count is low, and the white cells 
and platelets are normal or diminished. Remission of the disease is attended 
by an outpouring of reticulocytes in numbers directly proportional to the 
extent of the hyperplasia of the bone-marrow. This is called the reticulocyte 
crisis. 
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1. NUTRITIONAL ANiEMIA OF INFANTS 

Synonym. — ^Anaemia of Prematurity. 

Anaemia of moderate degree is present in practically all infants, whether 
fed by the breast or artificially. It may become very severe, especially in 
twins and premature babies, who come into the world with a small store of 
iron, or after intercurrent infection, or when suckling is protracted beyond 
the normal period. It disappears spontaneously on the adoption of a mixed 
diet, and it appears to be a pure mineral deficiency, resultant from the 
low iron and mineral content of the milk, and reparable by inorganic 
salts of iron. In severe cases the hsemoglobin is reduced to 30 per cent, or 
less. The colour index is low. Death may occur, especially when the 
ansemia is exacerbated by intercurrent infection. Repair of the ansemia is 
followed by increased resistance to infection. Treatment is by iron and 
ammonium citrate, in a dosage of 4^ to 9 grs. daily. It is essential to accustom 
the infant to the iron slowly, as the sudden administration of the full dose 
may cause colic and diarrhoea. For this reason administration is started 
very gradually, particularly in young infants. In bottle-fed babies the 
solution of iron and ammonium citrate is added to the milk, or proprietary 
foods containing iron are used. The mother should be warned that the 
stools will be dark. There are few babies, whether breast-fed or bottle-fed, 
who are not improved by the prescription of iron. 

2. IDIOPATHIC HYPOCHROMIC ANEMIA 

Synonyms. — Chlorosis and Late Chlorosis ; Achylic Chloraufiemia ; 
Kirnple Achlorhydric. Anaemia ; Chronic Microcytic^ Ana?mia of Women ; 
Anaemia of Iron Deficiency. 

Definition. — A chronic anaemia of low colour index occurring almost 
exclusively in women and associated frequently with glossitis and achlor- 
hydria. 

iEtiology. — This is the commonest of all the idiopathic ana3mias, occur- 
ring typically in women between the ages of 20 and 50. It was formerly most 
prevalent in adolescent females and was known as chlorosis, or green sickness. 
Juvenile cases have now become rare, as a result probably of improve- 
ment in the diet, dress and environmental conditions of young females, 
and the incidence of idiopathic hypochromic ansemia has shifted to the 
later years of the reproductive epoch. A few cases are met in both sexes 
in childhood and in old age. It is more common in hospital than in 
private practice, probably because of the higher birth-rate and the poorer 
nutrition. The ansemia is the result of a deficient supply of iron to the 
blood-forming organs, which may be brought about in three ways : firstly, 
a diet poor in iron ; secondly, impaired absorption of iron owing to achlor- 
hydria or hypochlorhydria ; thirdly, loss of iron in menstruation or pregnancy. 
There is no doubt that the last factor is the most important, as is shown 
by the facts that the complete syndrome of idiopathic hypochromic ansemia 
with glossitis, koilonychia, splenomegaly and microcytosis seldom occurs 
in the male, and that in the female the disease disappears spontaneously 
after the menopause. Moreover, women tend to eat less iron-containing 
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food than men, although they require more iron. The absorption of iron 
is promoted by the solvent action of the hydrochloric acid of the gastric juice 
and is therefore impaired in achlorhydria. An important group of cases of 
idiopathic hypochromic anaemia is the result of gastro-enterostomy and similar 
operations which neutralise or abolish the gastric secretion. The occasional 
appearance of idiopathic hypochromic anaemia and pernicious anaemia in 
different members of the same family is usually associated with a hereditary 
tendency to achlorhydria. Although achlorhydria may predispose to anaemia, 
epithelial symptoms, such as glossitis, angular stomatitis, achlorhydria and 
koiionychia, may be the result of iron deficiency and may occur in the absence 
of anaemia. 

Patholo^. — The bone-marrow is moderately hyperplastic, and micro- 
scopic examination shows an increased number of normoblasts. The spleen 
is moderately enlarged by a simple hyperplasia. The epithelium of the 
tongue and pharynx may show a leucoplakial degeneration. In patients 
with achlorhydria there is a diffuse chronic gastritis which eventually leads 
to atrophy of the mucous membrane of the stomach. The other organs 
exhibit the effects of a simple ansemia. 

Symptoms. — Symptoms may first be complained of after a pregnancy, 
or an influenzal attack, but careful inquiry often elicits the information that 
the patients were always pale, or that they have previously come under 
medical care for ansBmia. Symptoms fall into two categories. First there 
are those due to anaemia : general weakness, headaches, palpitation and 
dyspnoea ; prsecordial pain on exertion is common and may be of anginal 
severity ; slight oedema of the ankles occurs, but anasarca or ascites is 
unusual. The second category of symptoms is composed of those due to 
dyspepsia, probably the result of the achlorhydria : lack of appetite, epi- 
gastric pain and distress, retching and vomiting after meals, flatulence and 
bilious attacks ; constipation is frequent, but diarrhoea is unusual. 

The facies is often pathognomonic, the sallow, wrinkled face and pre- 
maturely grey hair contrasting with the smooth, white and transparent body 
skin. The nails are frequently brittle and painful, and occasionally they are 
hollow and depressed like a spoon (koiionychia) ; on cure of the aneemia 
the new nail exhibits the normal contour and consistence. Glossitis is present 
in about half the cases. It is often painless and unknown to the ])atient, 
but on the other hand it may be the chief complaint. In the active stages 
the tongue is reddened and excoriated, and vesicles may appear and break 
down to form shallow ulcers. In the chronic and quiescent stages the filiform 
papillae are destroyed, leaving a smooth bald tongue. The inflammation may 
spread to the buccal mucosa and to the corners of the mouth and lips, conditions 
known as angular stomatitis, perleche or cheilosis. Passing backwards to the 
pharynx, the affection produces huskiness and a most troublesome dysphagia, 
which may be the presenting symptom (the Plummer- Vinson syndrome, see 
p. 546). Idiopathic hypochromic anaemia is, in my experience, much the 
commonest cause of the Plummer- Vinson syndrome. The spleen is palpable 
in less than 10 per cent, of cases of idiopathic hypochromic anaemia and is 
rarely greatly enlarged. The other signs are those of anaemia. There are no 
changes in the spinal cord, but functional nervous disorders, nervous break- 
downs, aphonia, and pruritus frequently occur. The menses are more often 
scanty than heavy ; owing to relaxation of the anaemic uterus these women 



IDIOPATHIC HYPOCHROMIC ANEMIA 777 

are, however, prone to poetpartum haBinorrhagc and to menorrhagia about 
the menopause. 

Achlorhydria or extreme hypoohlorhydria is found in about 70 per cent, of 
oases with the Rehfuss test meal, but stimulation with histamine shows 
that only about half have absolute achlorhydria. The gastric ferments are 
still present, although often reduced in amount. The achlorhydria is usually 
a permanent abnormality, preceding the anaemia and remaining when it is 
cured. The ansemia is of low colour index, and the red cells are usually 
smaller than normal. It is essentially a haemoglobin deficiency, and often 
the red cell count is little below normal. The white cells and platelets are 
normal ; an occasional normoblast may be present. Reticulocytes are 
within normal limits, and van den Bergh’s reaction is negative* A typical 
count is ; red cells, 3,600,000 per o.mm. ; haemoglobin, 36 per cent. ; colour 
index, 0‘6 ; white cells, 7000 ; difierential count normal. In exceptional 
cases the red cells may fall nearly to a million and the haemoglobin to 15 per 
cent. On treatment with iron there is a reticulocyte crisis, most marked in 
the most anaemic cases, but seldom exceeding 16 per cent., the red cells are 
rapidly restored to the normal number, and the haemoglobin is more slowly 
regenerated. There may be a transient erythrocytosis during the recovery 
phase. 

Complications and Sequelae. — The Plummer-Vinson syndrome is the 
most important complication, occurring in about 15 per cent, of cases. 
The changes in the epithelium of the tongue and pharynx predispose 
to malignant disease, and epithelioma of the tongue and carcinoma of the 
hypopharynx develop in a few instances. There is a risk of transition 
into pernicious ansemia, most marked in women with a family history of that 
disease, but in my experience the risk is not great. Thrombosis is a rare 
complication. 

Diagnosis. — Many cases are overlooked, or diagnosed as debility or 
functional nervous disorder, on account of the vagueness of the symptoms. 
8uch mistakes are only to be avoided by examining the blood. Care should 
be taken to exclude other causes of anamiia, more especially malignant 
disease, and it is wise to remember that idiopathic hypochromic anaemia 
is very uncommon in females past the menopause, and in males of any age. 
The symptoms may suggest pernicious anaemia, but the low colour 
index and negative van den Bergh reaction are incompatible with this 
diagnosis, as also is the failure to respond to treatment by liver or stomach. 
In the rare disease aplastic anaemia the colour index is high, white cells and 
platelets are diminished, necrotic ulcerations occur, and there is no response 
to iron. If the spleen is enlarged the differentiation from splenic anaemia 
may present much difficulty. In splenic anaemia the spleen is greatly 
enlarged, there is often a history of jaundice or haematemesis, the akin may 
be pigmented and the fingers clubbed, and there are signs of liver damage, 
such as enlarged veins, positive van den Bergh reaction and impaired laevulose 
tolerance. In the absence of such symptoms the patient should first be 
treated with large doses of iron, when both the anaemia and the splenic 
enlargement will disappear if the correct diagnosis is idiopathic hypochromic 
anasmia. 

Course and Prognosis. — The disease is chronic, and the average dura- 
tion of symptoms before treatment is 5 years. It is rarely fatal, but in the 
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abaence of proper treatment many patients remain invalids for years. There 
is a strong tendency to relapse, which can only be avoided by re-examination 
at intervals or by persisting with a small dose of iron. 

Treatment. — Treatment is by large doses of iron by the mouth. Liver and 
stomach extracts arc of no value in this disease. Transfusion is seldom neces- 
sary, and should be reserved for patients in extremis. Septic foci should be re- 
moved, especially from the mouth and pharynx. Factors likely to aggravate 
the anaemia, such as haemorrhoids, should be dealt with appropriately. 
Hydrochloric acid relieves the dyspepsia, but has no action on the anaemia. 
Glossitis and dysphagia commonly improve when the anamia is repaired; 
a simple mouth-wash may be prescribed, and Hurst’s mercury tube may 
be passed for the dysphagia. Menorrhagia may be very troublesome ; with 
rest in bed at the periods, large doses of calcium salts by mouth, and, if 
necessary, injections of cotarnine hydrochloride or hydrastininc hydro- 
chloride, in younger subjects the condition usually subsides after a few 
months. After age 40 this complicatioJi is more intractable, and if it 
persists then, it is advisable to induce an artificial menoj)ause by means of 
X-rays or operation. 


3. PERNICIOUS ANiEAIlA 

Symptom. — Addison’s Anaemia. 

Definition. — A disease characterised })y mcgaloc.ytic aiiicmia, ac.hylia, 
and a tendency to degeneration of the spinal cord, which pursues a remittent 
course, and which is invariably fatal unless appropriate treatment is 
instituted. 

Etiology. — The disease is most common between the ages of 40 and 60, 
though analysis shows that it becomes relatively more frequent in each 
decade. True pernicious aiia>mia has been observed in children, but it is 
very rare before the third decade. It is found in all civilised countries, 
though it is not very common in Jews, and it affects males and females equally. 
There is a hereditary proclivity, and achlorhydria without symptoms, achlor- 
hydric dyspe])sia, simple achlorhydric anaemia, pernicious aneemia and sub- 
acute combined degeneration of the spinal cord are sometimes observed in 
different members of the same family. 

The disease is due to absence of an inirinsic factor, which is secreted by 
the pyloric segment of the stomach, the duodenum, and in diminishing 
degree possibly by the remainder of the intestine. It is generally held that 
the intrinsic factor is a ferment, which reacts with an extrinsic factor in the 
food to produce the principle which prevents pernicious anaemia (P.A. factor). 
Intrinsic factor is quite distinct from pepsin and rennin. The nature of the 
extrinsic factor is not known, but it is present in any well-balanced diet. 
P.A. factor is absorbed from the small intestine and stored in the liver and, 
to a less extent, in other organs, such as the kidney and the central 
nervous system. P.A. factor is essential for normal blood formation and the 
nutrition of the spinal cord. In its absence the bone-marrow undergoes 
megaloblastic degeneration, and the circulating red cells probably break down 
more rapidly than normal. The lesion which abolishes the secretion of 
intrinsic factor by the pyloro-duodenal segment practically always sup- 
presses the secretion of hydrochloric acid and pepsin by the body of the 
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stomach. Achylia is therefore a cardinal symptom of pernicious ansemia ; 
but it is important to remember that the achylia is coincidental with and not 
causative of the anromia, and that owing to the secretion of intrinsic factor 
by the duodenum, resection of the stomach is not necessarily followed by 
pernicious ansemia. We do not know the nature of the lesion in pernicious 
anaemia which affects the rather widely distributed system of cells which 
secrete intrinsic factor, but probably it is often a degenerative change associ- 
ated with advancing years and favoured by hereditary vulnerability. Gastro- 
enteritis, dysentery and similar infections, and operations on the stomach 
appear to be important predisposing agencies. The occasional occurrence 
of pernicious aneemia during pregnancy and as a result of hyperthyroidism 
and pituitary disease suggests that endocrine factors are sometimes at work 
and probably dietetic errors also are occasionally responsible. 

Megalocytic anaemia similar to pernicious anaemia occurs in a number of 
other conditions in which nutrition or digestion is impaired. These anaemias 
may be classified in the following three categories : first, megalocytic anaemia 
due to a defective diet ; second, megalocytic anaemia due to defective absorp- 
tion of anti-anaemic factors when the intestines are diseased ; and third, 
megalocytic anaemia due to defective storage or metabolism of anti-anaemic 
factors, as when the liver is extensively damaged. The gastric juice may 
be perfectly normal in such conditions, and for some unexplained reason 
subacute combined degeneration of the spinal cord is much less frequent than 
in pernicious anaemia. In all these anaemias the red cells show anisocytosis 
and megalocytosis, and the bone-marrow shows megaloblastic degeneration 
comparable with the findings in Addison’s anaemia. Recent research has 
nevertheless indicated that there are a number of subtle differences in the 
blood pictures and in the response to treatment, and though the whole group 
responds to the injection of crude liver extract, some of them are refractory 
to treatment by the more highly purified liver extracts now available. It 
is possible that liver contains a number of related haemopoietic principles, 
rather than a single P.A. factor. 

(a) Nutritional macrocytic aneemia. — Megalocytic anaemia due to defective 
diet is uncommon in temperate zones except in fanatical vegetarians, but 
very common in tropical and subtropical countries where large populations 
subsist on famine diets. The attack is usually precipitated by an extra 
factor, such as pregnancy or malaria, and hamiolysis may be much more 
evident than in pernicious anaemia. 

(b) Stenosis j resection or ulceration of the small intestine, — These condi- 
tions probably act by interfering with the absorption of the P.A. factor. 

(c) IrUestinal 'parasites, — The most important is Bothriocephalus latus. 
The mode of action is unknown, but is probably an interference with 
absorption. 

(d) Sprue. — Megalocytic anaemia is almost the rule in sprue. It is in 
part due to the intestinal disease, but in the majority of cases the gastric 
secretion is also impaired. 

(e) Fatty diarrhoea. — In fatty diarrhoea, such as occurs in coeliac disease, 
idiopathic steatorrhoea, pancreatic disease, gastro-colic fistula and extensive 
operations on the alimentary tract, megalocytic ansemia from interference 
with absorption of P.A. factor is occasionally observed, though not so 
constantly as in sprue. 
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{/) Disease of liver. — Megalocytic anadiuia with normal gastric secretion 
is occasionally observed in cirrhosis and other diffuse diseases of the liver. 
It is attributed to inability to store pernicious anaemia factor in the liver, 
but it may be noted that the anaemia of hepatic ciiThosis raiely responds to 
treatment in the same satisfactory way as other deficiency dyslisemopoietic 
anaemias. 

Pathology. — The remainder of this section deals with true pernicious 
anaemia, though similar changes are observed in the other megalocytic 
anaemias just mentioned. The body may not be wasted, the fat is a peculiar 
yellowish colour and the muscles reddish-brown. All the tissues are anaemic, 
and the heart muscle shows fatty degeneration. Free iron is present in 
the liver, the kidneys and other tissues. The bone-marrow is hyperplastic, 
like red currant jelly, but usually there are some areas of aplasia ; micro- 
scopic examination shows many megaloblasts, and in addition endothelial 
cells containing phagocyted red cells and their debris. Degeneration of the 
postero-lateral columns of the spinal cord is present in about 80 per cent, 
of oases. The stomach shows a diffuse atrophic gastritis. 

Symptoms. — Patients with pernicious anaemia are not infrequently 
well built, with broad faces, short deep chests and wide sub-costal angles ; 
the hair is often prematurely grey, and the skin may be pigmented. Its 
incidence in persons of this type was first noted by Addison, whose de- 
scription of the symptoms remains unsurpassed. '' The disease makes its 
approach in so slow and insidious a manner that the patient can hardly 
fix a date to his earliest feeling of that languor which is shortly to become 
BO extreme. The countenance gets pale, the whites of the eyes become 
pearly, the general frame fiabby rather than wasted ; the pulse perhaps 
large, but remarkably soft and compressible, and occasionally with a slight 
jerk, especially under the slightest excitement ; there is an increasing indis- 
position to exertion, with an uncomfortable feeling of faintness or breath- 
lessness on attempting it ; the heart is readily made to palpitate ; the whole 
surface of the body presents a blanched, smooth and waxy appearance ; 
the Ups, gums and tongue seem bloodless ; the flabbiness of the soUds 
increases ; the appetite fails ; extreme languor and faintness supervene, 
breathlessness and palpitations being produced by the most trifling exertion 
or emotion ; some slight oedema is probably perceived about the ankles ; 
the debility becomes extreme, the patient can no longer rise from his bed, 
the mind occasionally wanders, he falls into a prostrate and half-torpid 
state, and at length expires ; nevertheless, to the very last and after a sick- 
ness of perhaps several months’ duration, the bulkiness of the general frame 
and the amount of obesity often present a most striking contrast to the 
failure and exhaustion observable in every other respect.” 

A lemon-yellow colour of the skin was common in the days before Uver 
therapy was introduced, but now that patients come under effective treatment 
early it is rarely seen. The same is true of splenomegaly, which requires 
considerable time for its development and is now found in or ly about 6 per cent, 
of untreated patients. The temperature may be sUghtly raised. Angina may 
occur from impoverishment of the blood supplied to the heart. The fiver may 
be enlarged. The urine contains much urobilin and often a trace of albumin. 
Alimentary symptoms constitute an important chapter of the disease. 
Glossitis of the type described in idiopathic hypochromic anaemia occurs in 
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over 50 per cent, of caeeB, but curiouely enough there is no tendency to 
involvement of the pharynx, or to dysphagia. It may precede the anssmia 
by some years. Achlorhydria is an invariable symptom, and pepsin is greatly 
reduced or absent. Achlorhydria has many times been demonstrated before 
the onset of the anssmia, and it persists when the blood has been repaired. 
Dyspepsia is frequently present, with flatulence, ill-defined generalised 
abdominal pain, soft bowel movements and recurrent attacks of diarrhoea. 
The dyspepsia is partly due to the achlorhydria, but it is greatly aggravated 
by the anaemia, and in the critical periods of the disease the pain and vomiting 
may be so troublesome as to prevent effective medication by mouth. If the 
trouble persists after repair of the ansmia, disease of the gall-bladder should 
be suspected. Nervous symptoms, due to subacute combined degeneration 
of the spinal cord, are an integral part of the disease, but for convenience 
they are described elsewhere (p. 1738). Mental symptoms appear in 
a small percentage of cases ; they are usually delusions of persecution, and 
the patient swears that he is being poisoned by his relatives or his physician. 
Exceptionally such patients become stuporose and die in coma, even though 
their ansemia is not profound. 

The cardinal feature of the blood picture is megalocytosis. By the time 
the patient seeks medical advice the red cells are often less than 2 nullions 
per c.mm., and counts of the order of half a million have occasionally been 
obtained. Hasmoglobin is not reduced to the same extent as the red corpuscles 
and the colour index is above unity. Such complications as hssmorrhage 
may lower the colour index, but megaloc 3 rtosis persists. The mean diameter 
of the red cells averages about 8*3 microns ; there is much anisocytosiB and 
poikilocytosis. Reticulocytes are within normal limits except during a 
remission, spontaneous or induced. Normoblasts and megaloblasts are 
often present, more especially in the agonal stages of the disease and also 
on the inception of very active treatment ; they are rarely present in mild 
cases, and their diagnostic importance has been greatly overestimated. The 
serum is brownish-yellow, and the indirect van den Bergh reaction is positive. 
The white cells are reduced in number, an average count being about 4000 ; 
the decrease is chiefly due to diminution in the granulocytes and the mono- 
cytes. The neutrophil cells are of an old type, many having 5 or more lobes 
to their nucleus, and occasional giant neutrophils and myelocytes are present. 
Platelets are scanty. 

Complications and Sequelae. — Complications are infrequent, for subacute 
combined degeneration is one of the elements of the disease and not truly 
a complication. It is doubtful whether pernicious anasmia ever terminates 
in aplastic ansBinia, and most reports of this sequel can be attributed to 
errors of diagnosis or to incomplete examination of the marrow after death ; 
arsenic may have produced aplasia of the marrow in rare cases before liver 
was introduced into treatment. Gout and venous thrombosis occasionally 
occur, especially during intensive treatment. The gall bladder is diseased in 
about 25 per cent, of cases. It has been suggested that patients with pernicious 
ansBmia are abnormally prone to carcinoma of the stomach, but the evidence 
is not statistically convincing. Intercurrent infection, whether from dimin- 
ished resistance on account of the anaemia, or from the trophic or bladder 
lesions of spinal paralysis, is a very dangerous event. 

Course. — In young subjects the disease may run an acute course, with 
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fever and purpura, and prove fatal after a short illness. Such a course is 
unusual, for remissions are one of the most constant features of the disease. 
The commonest number is two, but there may be five or six ; their duration 
is about six months. The patient may feel perfectly well during a remission, 
but the blood rarely becomes quite normal. The untreated disease is usually 
fatal in one to three years, though exceptional cases may live much longer, 
as the result of an unusual remission. One of the patients at Guy’s Hospital 
first came under treatment at age 30 for dyspepsia ; at age 41 he was re- 
admitted for typical pernicious anaemia, with high colour index and megalo- 
blasts, which responded to treatment by arsenic ; he remained well till age 
fi4» when he was readmitted to hospital for relapse of the pernicious anaemia 
of ten months’ duration ; he had complete achlorhydria ; the anaemia 
responded to treatment with liver. The cause of the remissions is uncertain, 
but is probably a partial recovery of the secretion of intrinsic factor. 

Diagnosis. — The disease is often suggested by the triad of symptoms, 
glossitis, anaemia and acroparaesthesia. It is confirmed by the blood picture, 
more especially the megalocytosis and anisocytosis, the absence of reticulo- 
cytosis, and the presence of hyperbilirubinaemia. In doubtful cases a test 
meal should be performed, for free hydrochloric acid in the gastric juice 
for all practical purposes rules out the diagnosis. Marrow obtained by 
sternal puncture or biopsy shows the pathognomonic megaloblastic degenera- 
tion. The megalocytic anasmias of nutritional and alimentary disease which 
closely resemble pernicious anaemia have already been discussed. An im- 
portant differential diagnosis is from carcinoma of the stomach. In this 
disease the faeces contain occult blood, and the anaeuGiia is usually of a hypo- 
chromic type. In a few cases the two diseases coexist, the pernicious anaemia 
being the result of a cancerous gastritis and achylia, or cancer developing 
in the stomach of a patient who already has pernicious anaemia. Aplastic 
anaemia may be mistaken for pernicious anaemia, but there is less anisocytosis 
and megalocytosis, van den Bergh’s reaction is negative, free hydrochloric 
acid is frequently present in the gastric juice and liver treatment is un- 
successful. The rare diseases aleukaemic leukaemia and chronic haemolytic 
anaemia can usually be differentiated bjr careful analysis of the symptoms 
and the blood. In the absence of compbeating infection, anaemia which does 
not respond to liver treatment in effective dosage is very unbkely to be 
pernicious anaemia. 

Prognosis. — The underlying deficiency is for all practical purposes in- 
curable, but with thorough and persistent substitution therapy both the 
anaemia and the spinal symptoms can be completely arrested, and there is 
no reason why the patient should not live the normal span. 

Treatment. — Treatment is by liver or stomach, as described at the end 
of the chapter (p. 821). I cannot too strongly emphasise the necessity of 
keeping the blood at a level of 5 million red cells per c.mm., and 100 per cent, 
of ha3moglobin if nervous and infectious complications are to be avoided. 
Many patients have a delusive sense of well-being with a blood count as low 
as 3 n^Uion red cells per c.mm., and 60 per cent, haemoglobin, but at this 
level the degeneration of the nervous system may continue to advance. 
It is, therefore, essential to examine the blood at regular intervals. Even 
with a normal blood count, acroparaesthesia or increase of the nervous 
symptoms demands a larger dosage of effective substance. After all, it is 
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impossiWe to give an overdose. In patients who are profoundly aneemic 
transfusion may be necessary, but in view of its dangers it should, wherever 
possible, he withheld in favour of injections of liver extract. Hydrochloric 
acid may be advisable for the dyspeptic symptoms, but it is rarely necessary. 
Iron deficiency and hypothyroidism are occasional complications of pernicious 
anaemia. They should be suspected especially in patients in whom it is diffi- 
cult to bring the blood completely back to normal, and they should be cor- 
rected by appropriate doses of iron or thyroid. Arsenic and intestinal anti- 
septics are to be avoided. Septic foci should be removed, though the operation 
should be postponed until the anaemia is under control. 

On instituting successful treatment in a patient with pernicious anaemia 
there is a reticulocyte crisis, which reaches its maximum between the tenth 
and fourteenth days with oral therapy, and between the third and the seventh 
days with parenteral therapy. The peak is directly proportional to the 
severity of the anaemia, and values of 30 to 40 per cent, are by no means 
uncommon. The blood and the general condition of the patient are gradually 
restored to normal, glossitis becomes quiescent, and the surface of the tongue 
may be reclothed with filiform papillae. The nervous symptoms improve 
more slowly, and gross spastic paralysis is unlikely to be repaired. Never- 
theless the degree of improvement may be surprising. In more than one 
bedridden case I have felt I was doing the patient little service in curing his 
anaemia, but after months of careful treatment, massage and re-education, 
the patient has successively discarded his wheel-chair, his crutches and his 
sticks, and has returned to active employment. 


LEUCO-ERYTHROBLASTIC ANAEMIA 

Synonyms.— Osteosclerotic Anaemia; Myelophthisic Anaemia; Leukanaemia. 

Leuco-erythroblastic anfcmia is uncommon. It is found in association 
with certain diseases of the bones or bone-marrow, and is characterised 
by the presence in the peripheral blood of unusually immature red cells 
and a few immature white cells. It is described here rather than with the 
symptomatic anaemias because the disturbance of blood formation is so 
profound as to suggest an affinity with the dyshaemopoietic anaemias. The 
anaemia is characterised clinically not by its severity but by the number of 
cells in the peripheral blood that normally are confined to the marrow as 
precursors of the red and white cells of the blood. The colour index is 
commonly a little below unity and the mean diameter of the red ceUs usually 
within normal limits. Reticulocytes are constantly above normal and 
nucleated red cells are present, often in large numbers. The leucocyte count 
is commonly normal or only a little raised, but occasionally very high, values 
may be observed, even above 100,000 per c.mm. There is always an excess 
of myelocytes and on many occasions myeloblasts are also present. The 
platelet count is usually low. The van den Bergh reaction is usually negative, 
unless complications are present. The spleen may be palpable, either as a 
result of myeloid metaplasia or more rarely from neoplastic infiltration. 
The anaemia is presumably due to irritation or disturbance in the maturation 
of the haemopoietic tissues by the bony disease. It does not respond to iron 
or Hver, and transfusion is the only effective treatment. Leuco-erythroblastic 
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^nGBioia haa been observed in the following conditions, but in some oi them it 
i« the exception rather than the rule. In the adult, at any rate, malignant 
disease is much the most important cause of leuoo-erytbroblastic aammia. 

1. Erythboblastic Anasmia of Coolby [Thalassmmia or Mediterranean 
Anssmia]. — This disease is practically confined to children of Mediterranean 
stock, and is characterised by numerous immature erythrocytes in the peri- 
pheral blood, mongoloid facies, splenomegaly and generalised bony changes 
due tp hypertrophy of the marrow tissue. It is a hereditary condition which 
manifests itself soon after birth, and life is rarely prolonged past childhood. 
The bony dystrophy is similar to osteitis fibrosa, but pathological fractures 
are not common and symptoms come principally from the anromia, which is 
severe and ultimately fatal. X-ray examination shows widening of the 
medullary portion of the bones, erosion and thinning of the cortex, and a 
peculiar fuzzy outline of the skull often compared to hair standing on end. 

2. Marble-Bonb Disease of Albeks^Sohonbebg. — This is a congenital 
disease characterised by increased density of the bones, spontaneous fractures, 
splenomegaly, and anesmia which is often of the leuco-erythroblastic type. 
Symptoms usually begin in childhood with fractures following trivial 
injury and general backwardness. The anesmia is mainly due to narrowing 
of the marrow cavity from progressive broadening of the cortex and the 
X-ray appearances are pathognomonic. 

3. Myelosolerosis. — In this bony dystrophy of unknown cetiology there 
is an excess of bone or fibrous tissue in the spongiosa and medullary cavity 
of the bones without any appreciable alterations in the corticalis or tendency 
to fracture. It is a disease of adult life. The only complaint is of the anaemia 
and there are no symptoms referable to the bones. The differential diagnosis 
from leuksemia may offer the greatest difficulty, though X-ray examination 
and biopsy of the skeleton may be of assistance. 

i. Cabcinobiatosis of Bone. — As already emphasised, this is the most 
important cause of this type of anwmia. Symptoms of the primary growth may 
be elicited, and X-ray examination will usually reveal the metastases in the 
skeleton. It is often stated that growths of the thyroid and the prostate are 
especially liable to metastasise in the bones, but growths of the breast, stomach 
and lungs are more common causes of leuco-erythroblastic anemia, owing 
presumably to their greater frequency. 

5. Multiple Myeloma. — Only a small percentage of cases of multiple 
myeloma are accompanied by leuco-erythroblastic anaemia (p. 1390). 

6. LEUKiBMiA AND Othbr CONDITIONS. — In rare instances of leukaemia 
large numbers of reticulocytes and nucleated red cells may appear in the 
circulating blood as a result, presumably, of the leukaemic deposits in the 
bone-marrow. This phenomenon has sometimes been described as '' mixed 
leukaemia ” when myeloc 3 rtes and erjrthroblasts appear in a case of lymphatic 
leukaemia, or as leukanaemia ” when the disturbance of erythropoiesis is 
prominent, but it is now believed to be a manifestation of the leuco-erythro- 
blastio process. Numerous immature red and white blood cells may very 
rarely appear in the blood in the course of miliary tuberrmlosis, syphilis and 
Hodgkin’s disease. The evidence suggests that in all such cases the bone 
laarrow is involved and the blood disorder is of the leuco-erythroblastic ty^pe, 
but owing to their great rarity, their pathology has not yet been satisfactorily 
worked out. 
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APLASTIC ANiEMIA 
Synonym.— PHnmyelopathy. 

Definition. — Aplastic ancBmia is produced by aplasia of the bone- 
marrow, which results in reduction or total failure of blood regeneration. 
Usually all three elements in the bone-marrow — erythropoietic tissue, 
leuoppoietio tissue and megakaryocytes — are simultaneously involved. 
Rare cases occur in which there is a pure lesion of one of these tissues, and 
not infrequently one of them is predominantly afiected. The term 
ancBmia is applied more particularly to cases in which the erythropoietic 
tissue is especially damaged. Aplasia of the leucopoietic tissues is described 
later under the title afjranulocytosisy and aplasia of the megakaryocytes 
under the title maligrmnt thromhocylopenia. 

iEtiology.™ The disease occurs at all ages and in both sexes. In a number 
of cases the aplasia of the bone-marrow is due to destruction by a well- 
recognised poison: 1. X-rays, radium and thorium; the latter two are 
most dangerous when they are taken into the body and produce persistent 
internal radiation. 2. Benzole and many of its derivatives, such as arseno- 
benzol, dinitrophenol, trinitrotoluene and the sulphonamides. 3. Mercury, 
silver and gold, the last of course being now widely used in the treatment 
of rheumatism and tuberculosis. 4. Acute infections, such as measles, 
scarlatina, diphtheria and typhoid ; these causes are more potent in child- 
hood. In a large proportion of cases no noxious agency can be traced and it 
is possible that many are due to an idiosyncrasy to substances not normally 
regarded as harmful, a })henonienon we have already learnt to recognise in 
amidopyrine agranulocytosis and sedormid purpura. 

Pathology. — A variety of changes may be found in the marrow in refractory 
anaemias wliich have been regarded as aplastic during life. In the classical 
aplastic anaemia the marrow is hypocellular or acellular. An actual excess 
of erythropoietic^ tissue may be found in radium poisoning and in the rare 
achrestic anwmia which is believed to be due to inability of the marrow to 
utilise P.A. factor. In other cases the changes resemble leukaemia, Hodgkin's 
disease, or myelosclerosis, though no other organs are involved. Necrotic 
ulcers are commonly found in the mouth and more rarely in the bowel. The 
liver, spleen and lymph -glands show no gross change, but microscopically 
there is usually some haemosiderosis of the liver and spleen, attributable 
both to the absorption of extra vasated blood and to the breakdown of 
transfused red cells. 

Symptoms. — It is possible to distinguish acute and chronic forms of aplastic 
anaimia, and it is clear that the degree of aplasia or hypoplasia of the marrow 
varies in different patients and probably at different times in the same 
patient. In one of my cases, which subsequently came to autopsy, the onset 
was abrupt, witli jaundice and high fever. More common initial symptoms 
are heemorrhage from the thrombocytopenia, and necrotic ulcerations from 
the leuko]>enia. Cases which begin acutely are liable to run a rapid course 
and terminate fatally in a few weeks or months. In chronic cases the present- 
ing symptom is more likely to be ansemia and the disease may pursue a 
remittent course. Physical examination is commonly negative except for 
the anaemia and such complications as purpura and ulceration. There are 
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no specific alimentary or nervous symptoms, and the spleen and lymph 
glands do not enlarge. The blood picture is characterised by a decrease of 
all the cells, erythrocytes, leucoc 3 rtes and platelets ; the absence of immature 
white cells and nucleated red cells ; and the lack of signs of reaction, such 
as hypochromia, anisocytosis and reticulocytosis. By the time a blood 
count is done the red cells have often fallen to about 1*5 million per c.mm. 
and the colour index is about unity. Vsin den Bergh’s reaction is negative. 
Th(* white cells are about 3000 or 4000 per c.mm., usually falling below 
20(X) before death ; the diminution is chiefly due to the small number of 
j)olymorphonuclear cells. In chronic cases a very considerable degree of 
megalocytosis may develop, and so long as the colour index remains high 
and the leucocyte count low, the disease cannot be regarded as cured. 

Diagnosis. — Acute cases are commonly mistaken for an infectious 
})roces8 and it should therefore be the rule to examine the blood in all cases 
of severe oral or faucial infection. Chronic cases arc more often confused 
with pernicious ansomia, but do not respond to liver. Essential thrombo- 
cytopenia may be suggested by the low platelet count and the haemorrhagic 
tendency, but is excluded by the leucopenia and the non-regeneratory 
character of the anaemia. Aleukaemic leukaemia offers most difliculty. The 
absence of enlargement of the lymph-glands, liver, or spleen, however, 
should differentiate aplastic anaemia from this disease. In doubtful cases a 
sternal marrow puncture or biopsy should be performed. 

Prognosis and Treatment. — In all cases enquiry should be made for 
exposure to toxic substances. No very adequate statistics are available for 
prognosis, as aplastic anaemia has only recently been properly separated 
from other grave ansemias. It was formerly considered hopeless. Some 
patients recover outright and others continue without need of treatment for 
a number of years, but the seriousness of the illness should not be minimised. 
Probably the response to transfusion is the best guide. The blood should be 
brought approximately to normal by a rapid series of transfusions, or by a 
continuous transfusion of two or three litres of blood. If it is then possible to 
maintain a normal count by transfusions at intervals of two or three weeks, 
there is good hope that the bone-marrow may gradually regain its haemopoietic 
function. But too often it is found that the transfused blood is lost by 
hsemorrhage or is quickly and mysteriously destroyed. However well the 
patient appears clinically, the prognosis should be guarded as long as the 
blood picture is abnormal, for such patients are always liable to sudden 
deterioration from infection or an acute htemolytic reaction. Iron, liver 
and similar remedies are of little value. 


THE HAEMOLYTIC ANAEMIAS 

In discussing the symptomatic anaemias, I have mentioned the occasional 
development of anaemia from hajmolysis of the corpuscles Ly micro-organisms, 
bacterial toxins and other poisons. There is also evidence that excessive 
h«molysis plays a part in the pathology of the megalocytic anaemias due 
to deficiency of haemopoietic principles. There now remains for discussion 
a group of haemolytic anaemias which are relatively uncommon and of which 
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the most important examples, acholuric jaundice, sickle-cell ansemia and the 
grave familial jaundice of infants, are due to congenital anomalies in the 
blood-forming organs. Before treating these diseases individually, it will 
be convenient to describe the characteristics which are common to all the 
htemolyti(! anaemias. If a great many red cells are broken down in a short 
time, there are hsernoglobinuria and jaundice, but in chronic h 8 emol 5 rtic 
anaemia it is sometimes surprising how slight is the jaundice. The colour 
index varies according to the mode of reaction of the bone-marrow, but it is 
usually round about unity and there may be frank megalocytosis. Owing 
to the vigorous attempts of the bone-marrow to repair the anaemia, the 
reticulocyte count is high, and nucleated red cells and even megaloblasts 
appear in the peripheral blood. In chronic haemolytic anaemia the white 
cells are unaffected or a little diminished. When haemolysis is acute and rapid, 
there is a leucocytosis, during which very immature white cells may appear 
in the peripheral blood ; the platelets first fall and later rise above their 
normal level. Apart from the haemolysis, which gives rise to anaemia, enlarge- 
ment of the liver, spleen, and occasionally the lymph-glands, hyperplasia 
of the bone-marrow and haemosiderosis, there are no signs of systemic disease 
and the alimentary and nerv^ous systems are normal. 

1. ACHOLUKIC JAUNDICE 

Synonyms. — Spherocytosis ; Congenital Haemol)d;ic Anaemia (type 
Chauffard-Minkowski) . 

This disease, which is due to congenital abnormality of the red corpuscles, 
and is characterised by increased fragility of the cells, a variable degree of 
jaundice and anaemia, splenomegaly, and a strong tendency to the formation 
of gall-stones, is described elsewhere (page 689). 

2. SICKLE-CELLED ANAEMIA 

Synonym. — Drepanocy tosis . 

Definition. — A severe anaemia, characterised by the appearance in the 
blood of a number of red blood corpuscles of a peculiar sickle shape. 

./Etiology and Pathology. — Up to the present the disease has been 
observed only in the negro. It is hereditary and familial, behaving as a 
Mendelian dominant. In the affected families some members who have 
sickle cells in their blood do not suffer from anaemia. The disease usually 
dates from infancy. Of its essential cause, nothing is known. The post- 
mortem appearances do not throw any light upon the pathology. 

Symptoms. — The patients are obviously anaemic, and the sclerotics 
exhibit a greenish-yellow tinge. The liver is bulky, but the spleen is not 
enlarged. The disease is characterised by intermittent paroxysms of fever, 
up to 103° or 104°, with severe stabbing pains in the muscles and joints, 
which last for two or three weeks. In the intervals the patients suffer 
but little, though they are listless and depressed. The red blood corpuscles 
in the intervals reach a number of about 3,000,000 per c.mm., but during 
the paroxysms they rapidly fall to less than half that number. The white 
cells are usually about 15,000 per c.mm., but may rise to as much as 40,000. 
The sickle-shaped corpuscles vary in numbers. They appear to increase in 
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nmnbar on a warm slide. The coagulation-time, the bleeding-time, the 
fragility of the corpuscles, and the numbers of platelets are all within normal 
limits. 

Course and Prognosis.— The course of the disease is slow but pro- 
gressive, and death usually occurs before the age of thirty. 

Treatment. — Up to the present time, no treatment has appeared 
materially to influence the progress of the disease, and splenectomy is of 
no value. 


3. OVALOCYTOSIS 

In rare cases the red cells are elliptical, instead of being circular. This 
again is a familial abnormality, inherited as a Mendelian dominant, but it 
is not certain that it predisposes to aneemia. 


4. FAMILIAL ICTERUS GRAVIS NEONATORUM 

This is a familial disease in which successive infants in the same family 
become jaundiced within a few hours to a day after birth, though the 
first-bom often escapes. The children become progressively ansemic, pass 
into a drowsy condition, and usually die in a few days or weeks. At its 
onset the disease resembles physiological jaundice. During intra-uterine 
life the red cells circulate in higher concentration than after birth, to com- 
pensate for the poor supply of oxygen from the placenta. It is probable 
that physiological jaundice results from the haemolysis of superfluous 
corpuscles on the inception of pulmonary respiration, and that grave familial 
jaundice is a morbid exaggeration of this process. It is now recognised 
that grave familial jaundice is the most important manifestation of a 
pathological state known as Erythroblastosis Foetalis, which may affect 
several children of the same parents and appear in rather different guises. 
In congenital hydrops the child is still-born or dies a few hours after birth ; 
the placenta is enlarged, the vernix caseosa is often a deep yellow colour, 
the body is dropsical and the blood anaemic. In congenital ancemia of 
tJie newly-born, on the other hand, the disease is less acute than in familial 
jaundice, there is little or no jaundice, but there is severe hyperchromic 
anaemia with numerous immature red cells in the blood, and enlargement of 
the liver and spleen. Post-mortem examination in all forms of erythro- 
blastosis fcetalis usually shows much extra-medullary haemopoiesis and con- 
siderable deposition of iron in the viscera. It is still not certain whether 
erythroblastosis foetalis is a haemolytic anaemia, as suggested here, or whether 
it may not be a dyshaemopoietic anaemia due to a failure in the normal develop- 
ment of the red cells. The diagnosis is suggested by the family history, 
the large placenta and the golden vernix caseosa, and is confirmed by the 
discovery of an abnormal number of nucleated red cells in the blood smear. 
Treatment must be prompt, owing to the rapid progress of the anasmia 
and the deleterious effect of the jaundice which at this early age may produce 
de^nerative changes in the central nervous system. Either 30 to 50 c.c. 
of blood should be given by transfusion, or 5 to 10 c.c. of the mother’s serum 
should be injected intramuscularly da%. If given in time this treatment 
arrests hssmolysis and a complete and lasting recovery takes place. 
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5. ACUTE HASMOLYTIC ANAEMIA OF LEDERER 

Synonym. — Acute Febrile AneBima. 

Lederer’s anaemia occurs most commonly in the first two decades of life, 
though cases have been observed at every age. The onset is acute, with 
fever, slight rigor, headache, lassitude and vomiting. Jaundice of more or 
less intensity appears early, though as a rule the patient is more aneBmic 
than icteric. In the most acute cases there is haemoglobinuria. A variety 
of symptoms may occur as a result of thromboses or infarcts in various 
organs. The red count may fall in a few days to a million cells per c.mm. ; 
the red cells are usually normal in size and resistance, and the colour index 
is about unity. There is a reticulocytosis, often with many nucleated red 
cells. The white count is usually raised and occasionally there is a remark- 
able leucocytosis, with an outpouring of myelocytes and even myeloblasts 
in the circulating blood. The cause of the sudden breakdown of the red cells 
is unknown ; it is not due to any recognised infection. The disease ends in 
death, or recovery within a period usually of two to six weeks. The dififer- 
ential diagnosis is from other forms of hsemoglobinuria (see p. 1292), from 
infections such as septicaemia, and from acute leukaemia. The mortality of 
the untreated disease is high. Treatment is by transfusion, repeated if 
necessary until the haemolytic process appears to have been arrested. The 
results of such treatment are good and recovery once established is per- 
manent. 


6. HEMOLYTIC AN.EMIA WITH RECURRENT H^EMOCLOBINURIA 

Synonyms. — Nocturnal Haemoglobinuria ; Haemosiderinuria ; Chronic 
Haemolytic Anaemia (type Marchiafava-Micheli). 

A rare chronic disease characterised by paroxysms of haemoglobinuria, 
which commonly occur at night, and persistent haemolytic anaemia. It is 
a disease of adult life and affects both sexes. The spleen is usually enlarged 
though not to the same degree as in acholuric jaundice. The disease is 
differentiated from acholuric jaundice by the normal size, shape and fragility 
of the red cells, and the occurrence of haemoglobinuria ; and from the 
paroxysmal haemoglobinuria of syphilis by the negative Wassermann reaction, 
absence of relation to exposure to cold, and persistence of anaemia between 
the paroxysms. There is no curative treatment; splenectomy has little 
effect and the disease usually leads to death after a few years. 


7. CHRONIC ACQUIRED HiEMOLY'JIC ANdSMIA 

Synonym. — Haemolytic Anaemia (type Hayem-Widal). 

Chronic haemolytic anaemias are occasionally encountered which are 
difficult to fit into any of the foregoing categories. Acholuric jaundice, 
like other hereditary diseases, does not always run true to type, and many 
of these cases are undoubtedly sporadic and atypical examples of acholuric 
jaundice. Others are probably larval or atypical forms of haemolytic anaemia 
(type Marchiafava-Micheli) in which the haemolytic process is not of sufficient 
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intensity to produce hsemoglobinuria. Syphilis and Hodgkin’s disease may 
occasionally produce a hiemolytic ansamia ; a Wassermann reaction should 
therefore be performed and careful search made for enlarged lymph glands. 
Leuco-erythroblastic anaemia must also be excluded. Iron and parenteral 
liver should be given a fair trial, as a deficiency dyshaamopoietic anaemia 
may occasionally simulate a haemolytic process, more especially when com- 
plications such as intestinal ulceration are present. If the spleen is enlarged 
and anaemia persists after investigation and treatment on these lines, splenec- 
tomy should be advised, though improvement cannot be promised with the 
same confidence as in straightforward familial acholuric jaundice. Trans- 
fusion may be necessary to make the patient fit for operation ; but it is 
sometimes followed by severe reactions in hsemolytic anaemia, and it is wise 
therefore to begin with a small pilot ” transfusion. 


AN.^MIA IN PKEGNANCY 

The physiological ancemia of pregnancy is due to dilution of the blood in 
pregnancy owing to altered circulatory conditions and increased blood volume. 
The haemoglobin rarely falls much below 75 per cent, in healthy women, 
the colour index is unity, and there is no hypochromia or poikilocytosis. It 
often gives rise to unnecessary anxiety. It is distinguished from pernicious 
anaemia by its mildness and from iron-deficiency anaemia by the normal 
colour index. It requires no treatment. The same circulatory phenomena 
are likely to aggravate idiopathic hypochromic anmmia in pregnayicy, and in 
women who have suffered from anaemia in a previous pregnancy or who are 
unable to take an optimal diet, it is wise to prescribe iron as a prophylactic 
throughout the period of gestation and lactation. Megalocytic or hyper- 
chromic anaemia is very rare in pregnant women in this country, though it is 
common in tropical or sub-tropical zones. The condition may have different 
causes, and the prognosis differs accordingly. The following causes of rnegalo- 
cytic anaemia in pregnancy have been differentiated. 

1. Nutritional macrocytic ancemia is much aggravated by pregnancy, and 
then assumes a frankly megalocytic type. 

2. Pregnancy may occur in a patient with pernicious ancemia, or per- 
nicious anaemia may first begin in pregnancy, persisting after gestation ; 
aohylia gastrica is present, and subacute combined degeneration may develop. 

3. Pernicious anssmia may occur as a temporary phenomenon during 
pregnancy, disappearing after gestation. The secretion of free hydrochloric 
acid may be normal, but there is evidence that the haematinic ferments are 
depressed, presumably as a result of the pregnancy. Subacute combined 
degeneration does not occur. The disease responds well to treatment by 
liver or stomach. It may or may not recur in subsequent pregnancies. 
This is the true pernicious anoemia of pregnancy, and it is very rare. 

Haemolytic anaemias, which should be separable from pernicious and 
allied anaemias by the Price-Jones curve and the reticulocytosis, also occur 
in pregnancy. Most frequently they result from infection by haemolytic 
streptococci in the puerperium. It is also probable that the haemolytic 
anaemia of Lederer occurs in pregnancy. 
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ANAEMIA IN CHILDHOOD 

AnfDinia in children is more diflScult to classify than in adults, not merely 
because of the difficulty of making detailed studies of the blood and the other 
systems, but also because of the great lability of the blood-forming organs of 
children. A condition which in an adult induces a mild secondary ansemia, 
with slight leucocytosis and perhaps an occasional normoblast, in a child 
may induce profound anajmia, with the appearance of myelocytes and even 
myeloblasts and megaloblasts in the circulating blood ; the spleen and the 
liver are more often enlarged. Both on this account and on account also 
of the small blood volume, ansemia is a more urgent disease in the child than 
in the adult; haemorrhage is ill-tolerated, and a moderate nutritional anaemia 
may be fatally aggravated by a trivial intercurrent infection. Treatment 
should therefore be prompt, and it is often wise to give a transfusion of 50 to 
200 c.c. of blood to tide over the interval before medical treatment can 
take efEcct. For similar reasons the results of treatment are often better 
in the child than the adult, and aplastic conditions of the bone-marrow 
which are almost inevitably fatal in the adult may be repaired in the child. 
Apart from certain rare congenital anaemias, the causes of anaemia in child- 
hood are identical with those in later life, and with careful clinical and 
haematological examination, supplemented if necessary by the van den Bergh 
reaction, the fragility test and the Price-Joncs curve, a satisfactory diagnosis 
should usually be obtained. In this way the vague titles formerly used, 
such as anaemia mitis and gravis, and pseudo-leukaemia, are gradually being 
replaced by more exact diagnoses. 

Symptomatic Ancemia is little different from the same condition in the 
adult. Haemorrhagic anaemia is rather unusual in childhood, while causes 
more peculiar to this age are cyclical vomiting, diphtheria, pyelitis and acute 
rheumatism. Anaemia may also be secondary to diseases of the blood- 
forming organs, such as splenic anaemia and Hodgkin’s disease. Any type 
of anaemia in childhood may be complicated by infection, when very bizarre 
leukaemoid blood pictures may result. Cases characterised by the rapid 
development of anaemia, jaundice and haemoglobinuria at one time appeared 
in epidemics among new-born children in hospitals and institutions (Winckel’s 
disease), but they have practically disappeared with the introduction of 
antiseptic methods. They were probably due to infection by streptococci 
or haemolytic colon bacilli, and sporadic cases still occur as a result of um- 
bilical sepsis. 

Dyshwmopoietic Ancemia. — There is a group of mild hypochromic anaemias 
in childhood which link the nutritional anaemia of infancy with the idio- 
pathic hypochromic anaemia of later life. The condition has been described 
as anesmia mitis or chlorotic ancumia of childhood, but it is essentially due 
to errors of diet and impaired digestion. Treatment is by large doses of 
iron, and is very successful. Severe anaemia may occur in the course of 
coeliac disease, and in occasional instances it is of a megalocytic type and 
requires liver for its treatment ; the anaemia may dominate the clinical 
picture and the fatty diarrhoea be overlooked. True pernicious anaemia 
rarely, if ever, occurs in childhood. 

Aplastic Anosmia is by no means uncommon in childhood, occurring with 
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special frequency at the age of 12 or 13. It may be of any of the types 
described in the adult, and is sometimes known as anosmia gravis. The 
prognosis is bad, though perhaps less hopeless than in the adult. 

Anosmia pseitdo-leukcsmica mfantum is the term applied by von Jaksch 
to a group of cases of severe anaemia in children under 3 years of age, 
most frequent between 6 and 20 months. It is a disease of the poorer classes, 
and among them it has become uncommon in recent years. The onset of the 
disease is insidious, with increasing pallor and irregular fever. The abdomen 
is protuberant, owing to the size of the spleen, which often reaches the iliac 
crest and the middle line of the belly ; the organ is hard, smooth and free 
from tenderness. The liver and superficial lymph-glands may be slightly 
enlarged, and purpura and hasmorrhage may occur. The erythrocytes 
are diminished to 2,500,000 or 3,000,000 per c.mm., and show some 
slight alteration in shape and size. Nucleated cells are always present — 
sometimes in large numbers. The haemoglobin shows a decrease to from 20 
to 40 per cent, of the normal, so that the colour index is low, from 0*5 to 0-7. 
There is nearly always a leucocytosis at some time during the course of the 
disease, but it is moderate, rarely reaching above 30,000, and sometimes the 
number may sink as low as 5,000. The feature of the blood films is the 
constant presence of myelocytes, which occur in numbers greatly above those 
found in any other disease except leukaemia, though seldom in numbers 
sufficient to suggest that disease. Not infrequently there is evidence of ex- 
cessive blood destruction. It is now held that the syndrome described by 
von Jaksch is not a single disease-entity, but that it includes various types of 
anaemia of congenital, nutritional, or infectious origin, modified by the peculiar 
lability of the blood-forming organs in childhood. If gross lesions, such as 
leuco-erythroblastic anaemia, acholuric jaundice and splenic anaemia are not 
present, the prognosis is generally good ; the anaemia is completely repaired 
and the spleen can no longer be palpated. Death may, however, occur from 
intercurrent maladies, such as acute diarrhoea or broncho-pneumonia. 

It is obviously important to remove the cause when this can be ascertained, 
and malnutrition, rickets, tuberculosis and syphilis should receive their 
appropriate treatment. Iron and liver are usually of great service, and 
transfusion is indicated when the ansemia is severe. For the rest, every 
effort should be made to improve the diet and the general hygienic conditions. 
The patients do best with abundance of fresh air and light, and if possible 
should be nursed in the open air. Splenectomy is contra-indicated. 


POLYCYTHAilMIA 

Polycythsemia ie a condition in which there is an increased number of 
erythrocytes per unit of circulating blood. It may be due to known causes, 
when it is called secondary polycythsemia, or erythrocytosis ; or it may be 
an independent disease of the blood-forming organs, when it is called poly- 
cythasmia vera, or erytkresmia. The following causes of erythrocytosis are 
known : 

1. Concentration of the circulating blood, such as occurs in the dehydra- 
tion of choleraic diarrhoea. 

2. Diminution of the oxygen tension in the circulating blood or tissues. 
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Examples of this are — (a) residence at high altitudes ; (6) cardiac diseases 
with cyanosis, especially congenital pulmonary stenosis and acquired Sclerosis 
of the pulmonary arteries (Ayerza's disease, or cardiacos negros) ; (c) condi, 
tions interfering with normal pulmonary ventilation, such as emphysema- 
asthma, fibrosis and neoplasms of the lungs. 

3. Chronic poisoning by a number of chemical agents, such as arsenic, 
phosphorus, carbon monoxide and aniline derivatives. 

i. Cirrhosis of the liver, tuberculosis of the spleen, and similar conditions 
associated with splenomegaly or portal stasis, in rare instances. 

5. A transient erythrocytosis may occur in the stage of recovery from 
anemia. 

These causes should always be excluded before diagnosing polycythemia 
vera ; in doubtful cases estimation of the blood volume is helpful, for 
polycythemia vera should not be diagnosed unless the blood volume is 
considerably increased. 


1. POLYCYTH.fflMIA VerA. 

Synonyms. — Erythremia ; Splenomegalic Polycythemia ; Osier- Vaques 
Disease. 

Definition. — A disease characterised by well-marked and persistent 
increase in the number of red corpuscles due to an excessive erythroblastic 
activity of the bone-marrow. 

Etiology. — Erythremia occurs more commonly in males in middle or 
later life, and in some studies there is evidence that it is especially prevalent 
among Jews born in eastern Europe. A recent theory is that erythraemia is 
related to Buerger’s disease and is caused by sclerosis of the vessels supplying 
the bone marrow, so that anoxaemia develops and stimulates erythrogenesis. 
Familial cases of polycythaemia occur ; they tend to be mild. 

Pathology. — The marrow of most of the shafts of the long bones is 
converted into active red marrow. The spleen is enlarged and engorged, 
and often contains thrombotic infarcts. The liver is congested, but no 
anatomical change is present in it. 

Symptoms. — Early symptoms are nervousness, headache, digestive 
disturbances and haemorrhage from the distended vessels. The nervous 
symptoms take the form of lack of concentration, headaches, vertigo, or 
paraesthesiae, on account of which the patient may be regarded as sufiering 
from neurasthenia or hyperpiesia. Sometimes temporary disturbances of 
vision, aphasia or paralyses occur, which recover completely in a few hours. 
The patients are usually spare, with fair complexion and thin, often narrow, 
faces. There is cyanosis of the exposed surfaces, especially the cheeks, the 
tip of the nose and the ears. The colour varies with the temperature, being 
scarlet in a warm atmosphere and dark blue in the cold. The eyeballs are 
often bloodshot, the conjunctivsB deep red, the retinal vessels engorged and 
tortuous, the discs a little swollen. The spleen is palpable in three-(]^uarterB 
of the cases ; it rarely extends beyond the umbilicus and varies m size, 
shrinking after a hssmorrhage or successful treatment. The liver is palpable 
in about one-half the cases. The urine may contain a little albumin. The 
blood contains from 7 to 14 million red corpuscles per c.mm., and the hemo- 
globin may reach 200 per cent. The red cells are usually smaller than 
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normal, and the colour index is less than unity. The white cells are normal 
or moderately increased by a polymorphonuclear leucocytosis. In a few 
cases many myelocytes appear, as if there were a combination of erythremia 
and leukemia (erythro-leukemia). The reticulocytes and the platelets are 
normal. 

Complications. — The most important complications are vascular, and 
result from the increased volume and viscosity ol the blood and its sluggish 
flow. It is noteworthy, however, that hypertension is no more common 
than in normal individuals in the same age-groups. Not uncommonly there 
are massive hcemorrhages, especially from the stomach, but also from the 
nose, lungs, bowel, uterus and bladder, or internally. Thrombosis is not 
infrequent, and in the cerebral vessels or the portal vein its consequences 
may be grave. It is rare for a case to progress any length of time without 
symptoms of peripheral arterial disease. In the beginning these take the 
form of acro-parsBsthesia and vasomotor disturbances of a dilator (erythro- 
melalgia), or spastic type (Raynaud’s syndrome). Later, intermittent 
claudication and gangrene may follow. Peptic ulcer is probably a little 
commoner than in normal people. When the illness runs a long course 
leukaemia, myelosclerosis, purpura hajmorrhagica and anoemia may supervene, 
but it is not clear whether these conditions are the effect of the primary 
malady or of prolonged depression therapy. 

Course and Prognosis. — The disease is very chronic, and sometimes 
it may exhibit long remissions. Life may be cut short by one of the vascular 
accidents or by infection, but many cases live to an advanced age. 

Treatment. — Venesection relieves the symptoms, but its effects are 
temporary. The blood may be used for transfusion, and in hospital practice 
these patients are useful as donors. Phenylhydrazine is the most popular 
remedy. It destroys the excess of blood, and great care must be taken t-o 
avoid over-dosage. The dose is to 5 grains every other day until the count 
approaches normal ; it should then be possibl#^ to find a dosage which will 
maintain a normal blood count, 2 grains a week frequently being sufficient. 
Some patients have been made dangerously aneemic as a result of incorrect 
diagnosis, overdosage with phenylhydrazine, or lack of supervision during 
treatment ; jaundice, thrombosis, and necrosis of the liver and kidneys 
have also been observed. If ]:)henylhydrazine produces gastro-iiitestinal dis- 
turbance, acetylphenylhydrazine may be tolerated ; it is given in the same 
dosage. Arsenic is often effective if prescribed in high dosage (p. 822). X-ray 
treatment may also be used, though it is much slower and less certain in 
effect than in leukemia. The rays should be applied over the long bones and 
the chest. This form of treatment is especially to be recommended when the 
white count is high, and in elderly patients who do not tolerate phenyl- 
hydrazine. Splenectomy is contra-indicated. 

2. METH^.MOGLOBINiEMIA AJ^I) SULPHASMOGLOBINA^MIA 

Synonym. — Enterogenous cyanosis. 

Definition. — A condition characterised by cyanosis without cardiac or 
pulmonary lesions, associated with the presence of methflemoglobiu or sul- 
pheemoglobin in the circulating red cells, 

^Etiology. — In the vast majority of cases the condition is due to the 
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use of drilgs, especially aniline derivatives, and it has become much more 
common since the introduction of the sulphonamide group. Other drugs 
which have been incriminated are acetanilide, phenacetin, antipyrine, 
trional, sulphonal, potassium chlorate, and nitrites. MethaBmoglobinaemia 
is produced by the direct action of the chemical or a breakdown product of it 
on the red cells. In sulphsemoglobinsemia the chemical sensitises the red cells, 
so that the haemoglobin combines with hydrogen sulphide absorbed from 
the intestine. Sulphaemoglobinaemia is therefore much more likely to develop 
in constipated patients. A common sequence of events is : constipation ; 
headaches ; the use of headache powders which contain phenacetin or 
acetanilide ; and sulphaemoglobinaemia. In very rare cases methaemo- 
globinaemia occurs spontaneously, apparently as a result of excess production 
and undue absorption of nitrites from the gastro-intestinal tract ; this 
condition is known as enterogenous cyanosis. Equally rare is a familial form 
of methaemoglobinaemia attributed to an inborn error of metabolism — 
familial idiopathic methmnoglobincBmia. Chronic methaemoglobinaemia and 
sulphaemoglobinaemia are more common in women than men, and should 
always arouse suspicion of drug addiction, hysteria or malingering. 

Symptoms. — The degree of cyanosis is sometimes out of proportion to 
the amount of methaemoglobin or sulphaemoglobin present, and it is probably 
aggravated through absorption by the red cells of coloured derivatives of 
the drugs themselves. The colour varies from a slight muddiness of the 
complexion to a deep blue. In marked cases the appearance of the patient 
is indeed ghastly, and yet it is belied by the comfortable general condition, 
the absence of any respiratory distress, and the extreme rarity of a fatal 
issue. In acute cases there may be no symptoms. In chronic oases the patient 
complains of weakness, nervousness, vertigo or fainting a-ttacks, palpitation, 
headache and cojistipatiou. The blood may show a slight polycythsBmia. 

Prognosis. — In patients who are anaemic or who have to work at a high 
altitude, the condition may encroach dangerously on the reserve of function- 
ing haemoglobin. In other respects it is harmless. 

Diagnosis. — The diagnosis depends on the spectroscopic examination of 
the blood for methaemoglobin or sulphajmoglobiii. The brown colour of the 
blood can often be recognised with the naked eye. Methaemoglobinsemia, in 
which the altered haemoglobin is within the corpuscles, must be distinguished 
from methaemalbuniina3mia, in which altered haemoglobin is present in the 
plasma ; in the latter, there is no cyanosis, and the patient may be jaundiced. 
The use of drugs should always be suspected, especially in chronic and 
a])parently inexplicable cases in women. It is surprising how skilfully they 
deceive their attendants and escape detection. I have known more than one 
woman who has lived many months in hospital and has been shown at medical 
meetings as a rare and mysterious case when all the time the symptoms 
were being produced by a bottle of phenacetin tablets concealed in the 
locker. 

Treatment. — Recovery occurs spontaneously in 24 to 72 hours after the 
drug is discontinued. The cyanosis can be promptly relieved by the intra- 
venous injection of methylene blue, 1 or 2 mg. per kilo, but it will return 
again if the offending drug is continued. It can be prevented, however, by 
the continuous administration of methylene blue by mouth, grains 1 or 2 
four-hourly. Articles of diet and purgatives containing sulphur should be 
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avoided in patients under treatment by drugs likely to cause sulphaemo- 
globinsBinia. 


LEUCOCYTOSI8 

It is important to be familiar with the normal fluctuations of the white 
cells. In healthy individuals the total number of white cells may vary 
from 3500 to 12,500 per c.mm., the average being 7500. A typical differential 
count is : neutrophils 66 per cent., eosinophils 2-5 per cent., basophils 
0'5 per cent., lymphocytes 24 per cent., monoc}i;es 7 per cent. ; but there 
are great physiological variations which are best illustrated by the absolute 
values of the different cells. The total number of neutrophils may vary 
from about 1500 to 10,000 ; eosinophils from 0 to 1000 ; basophils from 
0 to 500 ; lymphocytes from 600 to 4000 ; and monocytes from 0 to 1750. 
The total white count is at a minimum or basal level when the subject is 
at rest in the morning ; activity, mental or physical, increases it by 60 or 
100 per cent. ; in addition there are rhythmical fluctuations in the number 
of polymorphonuclears, lymphocytes and monocytes, which are prob- 
ably associated with the replacement of dead or emigrated cells. It is 
unwise to draw far-reaching conclusions from a single count of the white 
cells, and the test should always be repeated when an anomalous result is 
obtained, or when it is uncertain whether the figures fall within normal 
limits. The most obvious task of the white cells is to protect the body from 
attack and invasion by bacteria or similar agencies. They may be compared 
with a standing army which performs no useful service in times of peace, 
but which possesses great reserves which may be mobilised in time of war. 
We might press the analogy further and compare the three main groups of 
blood cells, the granulocytes, the lymphocytes and the monocytes, with the 
different fighting branches, for just as different types of warfare require 
different arms, so the three main groups of blood cells show independent 
variations in the various phases of an infection, and respond differently to 
different kinds of disease. An increase in the neutrophil leucocytes should 
strictly be called neutrophil leucocytosis or neutrophilia, but when the term 
leuGOcytosis is used without qualification it is taken to mean a neutrophil 
leucocytosis. Leucocytosis occurs physiologically during the later stages of 
pregnancy and for about a week after delivery ; in the newly born infant ; 
and after exercise, as many as 35,000 cells per c.mm. having been found after 
violent exertion. The causes of pathological leucocytosis are : 

1. Haemorrhage, or trauma in which tissues are injured and blood is 
extravasated. 

2. Acute infections, especially by the pjrogenic cocci. 

3. Acute intoxications, such as diabetic coma, uraemia, gout, lead colic, 
coal-gais poisoning, and poisoning by a number of organic and inorganic 
substances. 

4. Malignant disease, especially when the tumour grows rapidly, or 
involves the alimentary tract or the bone-marrow, aircl some cases of 
Hodgkin’s disease. 

The number of white cells in these conditions commonly varies from 
12,000 to 40,000 per c.mm., according to the acuteness of the infection 
or intozication, and the patient’s ability to respond ; in exceptional cases 
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the count may even exceed 100,000. The neutrophile are less mature than 
normal, or are altered by the toxsemia, so that many of the cells have only 
one or two lobes to their nuclei — a phenomenon described as the “ shift to 
the left.” In profound infections in which the patient’s resistance is over- 
come there may be no increase in the total number of white cells but a consider- 
able shift to the left is present ; this is a sign of very ill omen. When there 
is a considerable leucocytosis, as in pneumonia and scarlet fever, small 
numbers of myelocytes may appear in the peripheral blood. 


EOSINOPHILIA 

The function of the eosinophil cells is not known, though it is suggested 
that they protect the body against the absorption of foreign proteins or of 
abnormal products of protein metabolism. Their number is increased by 
certain drugs, such as emetine, and also by feeding with whole liver. There is 
a rare condition of hereditary eosinophilia which sometimes manifests itself 
in different members of a family, and in which the normal proportion of eosino- 
phils and neutrophils is reversed ; in such cases infection is attended by a 
neutrophil leucocytosis and a temporary diminution of the eosinophilia. A 
constitutional tendency of the same kind is probably present in a number of 
individuals, and explains the high eosinophilia that ma^ sometimes appear 
from trivial or unusual causes. In the symptomatic eosinophilias tabulated 
below it is rare for the total white count to be much increased, or for the 
eosinophils to exceed 20 per cent., but occasionally they may constitute over 
50 per cent, of a total white count of 50,000 to 100,000. The eosinophils are 
usually increased in : 

1. Infestation by parasites, especially hydatid cysts, ancylostomiasis and 
trichiniasis. Loeffier\s syndrome^ a condition in children in which transient 
pulmonary infiltrations are associated with blood eosinophilia, has been 
ascribed to the migration of larvje of ascaris lumbricoides through the lungs. 

2. Convalescence from acute diseases ; they are diminished in the acute 
stage, except in cases of scarlatina in which there is a slight eosinophilia at 
the time of the eruption, and sometimes in acute rheumatism. 

3. Allergic states, such as asthma and hay fever. 

4. In many skin diseases. 

5. In Hodgkin’s disease in about one-quarter of the cases, but rarely to 
a high degree ; and in rare cases of malignant growths, more especially when 
the peritoneum is involved. 

6. In myeloid leukaemia and erythrsemia. 

Eosinophilia with Splenomegaly. 

Synonym. — Eosinophilic Leukaemia. 

This is an uncommon syndrome in which enlargement of the spleen is 
associated with persistent eosinophilia ; the liver and the l 3 miph-glands may 
also be palpable. The total white count is usually between 10,000 and 25,000, 
but it may exceed 50,000 cells per c.mm. ; eosinophils constitute from 20 to 
80 per cent., the majority being mature and only a small fraction myelocytes. 
Anaemia, if present, is of moderate degree. Post mortem the hyperplastic 



798 DISEASES OF THE BLOOD 

bone*mariow is seen to be filled with eosinophils in all stages of development. 
Eosinophil cells are present in the other organs, especially the spleen and the 
lymph-glands, but here they are mainly adult cells. Areas of hesmorrhage 
and fibrosis may be found in the spleen and the lungs, and granulomatous 
tumours have also been observed. The benign course of the disease in many 
instances, the absence of anromia, and the small percentage of myelocTtes 
in the blood and tissues are arguments against regarding the condition as a 
true eosinophilic leukasmia . It is probably not a disease entity, but a syndrome 
of varied Aetiology. Some cases are examples of hereditary eosinophilia in its 
severer form ; others are acquired on the basis of asthma and bronchitis, 
syphilis, malaria, hepatic cirrhosis, myeloid leukaemia, Hodgkin’s disease 
and other known causes ; and a few cases remain obscure. The prognosis 
is moderately good, but death may occur from intercurrent infection. Splenec- 
tomy is contra-indicated, as it aggravates the eosinophilia. Great improve- 
ment follows anti-syphilitic treatment in cases with a positive Wassermann 
reaction. 


LYMPHOCYTOSIS 

Little is known about the function of the lymphocytes, though they are 
believed to play an important part in the protection of the mucosae and the 
defence of the body from chronic disease. They are increased by exposure to 
ultra-violet light, and diminished by excessive X-radiation and by vitamin 
deficiency. Lymphocytes are more numerous in the blood of children than of 
adults, constitutmg from 40 to 60 per cent, of a total count of 7000 to 9000 
white cells per c.mm., and their reactions to disease are much greater in early 
life. There are few infections in childhood which may not now and again be 
associated with an extraordinarily high lymphocyte count. The l 3 miphocytes 
are especially increased in whooping-cough, chicken-pox, sinall-pox, typhus, 
malaria, and most constantly in glandular fever (acute mononucleosis). In 
isolated instances of these various infections the lymphocytes may rise as 
high as 75 per cent, or more of a total count of 100,000 wliite cells per c.mm., 
and leukflBmia may be suspected. Usually the absence of anaemia should 
quiet this suspicion. The lymphocytes are moderately increased in the stage 
of healing of acute infections, and in tuberculosis which is progressing favour- 
ably. They are diminished in miliary tuberculosis and lesions of the lymphoid 
tissues, such as glandular tuberculosis, Hodgkin’s disease, carcinoma and 
1 ymphosarcoma . 


MONOCYTOSIS 

The monocytes have only been differentiated from the lymphocytes in 
recent years, and not much is known about their behaviour in disease. They 
are increased during and after the crisis in acute infections, and also in active 
tuberculosis, sympathetic ophthalmia and undulant fever. Very high counts 
are occasionally obtained in miliary tuberculosis and infective endocarditis. 

BASOPHILIA 

The basophils are moderately increased in a number of diseases of the blood- 
forming organs, such as leukssmia, erythrsemia and acholuric jaundice. The 
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increase of basophil cells in myeloid leukeemia is sometimes of diagnostic 
importance, as it may be the only abnormality present during a remission. 

LEUCOPENIA 

The strict meaning of the word “ leucopenia is a diminution in the total 
white cell count, but as the granulocytes are chiefly diminished in leucopenia, 
the word is often used to mean a diminution in the granulocytes. In the interests 
of accuracy it is better to use the terms granulocytopenia or neutropenia to indi- 
cate a diminution in the number of granulocytes or neutrophils respectively. 
While the majority of infections induce a leucocytosis, it is characteristic of 
certain diseases that the white count is normal or diminished. The most 
important infections in which there is leucopenia are the enteric fevers, un- 
dulant fever, influenza and measles. Leucopenia may also occur in septic; 
infections when the resistance is overwhelmed by the severity of the infection ; 
it is nevertheless unusual for the white blood count to sink to the low levels 
characteristic of agranulocytosis, and a total white count below 2500 should 
arouse the suspicion of an underlying abnormality in the blood-forming 
organs. Leucopenia resulting from septic infections differs from agranulo- 
cytosis in the presence of septic foci, positive blood cultures, and at autopsy 
the septic type of splenitis. As might be expected, leucopenia occurs in 
cachectic and debilitated states and in diseases of the blood-forming organs 
in which the leucopoietic tissues are depressed. There is a temporary fall 
in the number of leucocytes in the peripheral blood in anaphylactic shock 
and similar conditions, owing to the collection of the cells in the internal 
organs. 

In the conditions already discussed the leucopenia is usually moderate 
in degree and ])roduccs no obvious clinical effects, the symptoms being those 
of the primary disorder. Leucopenia of a much more severe degree occurs in 
aplastic antemia and leucopenic leukaemia. The bacteria which are constantly 
present on the surfaces of the body are then able to invade the tissues, and the 
trivial infections to which all of us are exposed take on a malignant character. 
The most common invaders are Vincent’s organisms, with the production 
of fetid ulceration in the month and throat or elsewhere. Lesions such as 
cancrum oris, noma and putrid sore throat rarely develop unless the white 
blood cells are depressed. Such extreme leucopenia is nearly always accom- 
panied by signs of damage to the other haemopoietic tissues, such as anaemia 
and a tendency to bleed. The leucopenia is indeed only one manifestation of 
a general depression of marrow function. There are, however, cases in 
which the lesion is strictly confined to the white cells and the leucopoietic 
tissues, so that the red cells and platelets remain intact. It is to cases of this 
last t)^e that the term agranulocytosis should strictly be confined, as they 
form a clinical entity with characteristic pathological changes, but the term 
is often loosely applied to any condition in which the white cell count is greatly 
depressed and necrotic ulceration is present. 

Agranulocytosis 

Synonyms. — Malignant Neutropenia ; Primary Granulocytopenia ; 
Agranulocytic Angina. 
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Definition. — A diaease characterised pathologically by profound leuco- 
penia dua to arrest in the development of the granulocytes, and clinically 
by an acute febrile illness, necrotic ulcerations and a high mortality. 

Etiology.-- The majority of cases are due to an idiosync-ratic reaction 
to drugs, especially amidopyrine and the sulphonamide group. The effect 
is to arrest the maturation of myeloblasts into myelocytes and polynuclear 
cells. Patients who have an idiosyncrasy to amidopyrine may become sensitive 
to the drug after taking quite a small quantity, and in the sensitised subject a 
dose as small as 0*2 g. may be followed by an abrupt diminution in the white 
(*ells and changes in the marrow. Agranulocytosis therefore occurs typically 
in patients who are taking amidopyrine in small doses or at long intervals. 
When a patient has taken a total of 50 g. amidopyrine with im])unity (in 
divided doses of course) it becomes progressively less likely that he will be- 
come sensitive, though there can be no absolute surety of safety. The position 
with the sulphonamides is different. Agranulocytosis from the sulphonamide 
group rarely occurs until at least 30 g. of the drug has been taken. It is 
therefore infrequent before the tenth day and is more likely to be found with 
second or later courses of treatment. Agranulocytic syndromes may also 
occur after most of the poisons mentioned under aplasti(5 ansemia (p. 785), 
but they are randy so clear-out and tend to be complicated by aniemia and 
haemorrhage. Chronic and recurrent types of agranulocytosis are occasion- 
ally met with, especially in females, for which no explanation can be found. 
There is also a very rare disease, hypohukia splenica or primary splenic 
yranulix^ytopenw leucopenia^ in which chronic agranulocytosis occurs in 
association with splenomegaly, without cirrhosis or drug and bacterial 
idiosyncrasies, and is com]:)letely relieved by splenectomy. 

Pathology. — Necrotic, ulcerative or gangrenous lesions are present, 
most constantly in the mouth and pharynx, but they may affect any part 
of the alimentary canal, the rectum and in women, the vagina. (Edematous 
or brawny swellings may be present about the teeth, the neck, in the sub- 
cutaneous tissues, or elsewhere. The bone-marrow contains its normal 
complement of megakaryocytes, and erythropoiesis is normal, but granular 
leucocytes and myelocytes are absent ; in cases dying early, small islands of 
myeloblasts are seen, but in the later stages these too may disappear and the 
only white cells seen in the marrow are focal accumulations of lymphocytes. 

Symptoms. — In cases due to amidopyrine, there is often a long history 
of mental or physical over-exertion, followed by chronic fatigue, loss of weight 
and vague pains in the limbs. If the blood is examined in this prodromal 
phase, leuoopenia of moderate degree will be found. Acute symptoms are 
often precipitated by dental extraction or an influenzal attack. The onset is 
abrupt, sometimes with rigors, and the patient complains of aching pains in the 
limbs and sore throat, and is rapidly prostrated. The temperature is high, 
ranging from 10()° to 105° F. In the majority of cases uleero-membranous 
lesions soon appear on the tonsils and gums, and the cervical glands may be 
enlarged, with surrounding brawny induration. As already indicated, other 
mucous surfaces may be involved, and in rare cases the so^a infective lesion 
may be a mild redness of the throat without any other tissue or blood infection. 
The patient is pale but not anaemic. The liver and the spleen may be palp- 
able, and jaundice is an occasional complication. As the disease advances 
the usual symptoms of a profound toxaemia apj^ear. Examination of the 
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blood at this stage shows a total white count below 2000, often only a fbw 
hundred cells per c.inni. ; the reduction affects especially the granulocytes, 
which may be diminished to about 5 pet cent, or even completely absent. 

Diagnosis. — Cases arising in the course of another illness which has been 
treated by amidopyrine or one of the sulphonamides may be very difficult to 
recognise. The diagnosis depends chiefly on the history and the blood picture. 
Specific inquiry should be made as to the use of amidopyrine, which )is con- 
tained in many analgesic and hypnotic preparations, and sulphonamides, 
which are now very extensively prescribed. J have seen several cases in 
which the amidopyrine hypothesis had been discarded, but further questions 
revealed the fact that the drug had indeed been used or was still being used. 
Aplastic anaemia and leukaemia can be excluded by the blood picture, as 
the red cells and platelets are not affected in agranulocytosis, and there are 
no ])rimitive white cells such as appear in acute leukaemia. 

Course and Prognosis. — Spontaneous recovery from an acute attack 
may occur, but the mortality of untreated cases is about 75 per cent. In 
the fulminating type the patient succumbs in two or three days. In the 
usual acute type death or recovery occurs within a few weeks. In patients 
who have recovered from an acute attack and in cases where the disease has 
been recognised before the onset of acute symptoms, the leucocytes gradually 
return to a normal level if no more drug is taken ; it may be six months 
before the normal figure is reached. The duration of sensitivity to amido- 
])yrine and sulphonamides is not known — it may be life-long — and patients 
who hav^e had sym})toms of agranulocytosis should never use the drugs again. 

Prophylactic. — No one should ever be given a prescription which allows 
amidopyrine to be taken without close medical supervision. If drugs of the 
sulphonamide group are given for more than a week, the blood should be 
examined at frequent intervals. The occurrence of drug fever 7 10 days 

after beginning sulphonamide treatment may herald the onset of agranulo- 
cytosis. Sudden deterioration in the condition of a patient who is being treated 
with amidopyrine or sulphonamide should always suggest a whit^ blood cell 
count. 

Treatment. — Treatment is disappointing ; hence the importance of 
careful supervision of patients who are taking amidopyrine and sulphona- 
mides, and their immediate prohibition in agranulocytosis. The remedy 
most commonly used is pentose nucleotide (pentnucleotide), 10 to 50 c.c. of 
which are injected intramuscularly every day ; it often causes troublesome 
reactions, such as praecordial divstress, rigors and fever. Liver extract may be 
tried in a dosage of 4 to 5 c.c. intramuscularly daily. Other remedies which 
have been used are neoarsphenamine injections, stimulating doses of X-rays to 
the bones, and transfusion, but there is no convincing evidence that they are 
efficacious. For local treatment the mouth may be sprayed with a saturated 
solution of potassium chlorate, and ulcerated areas then swabbed with a solu- 
tion of copper sulphate, 1 0 grains to an ounce of water. Abscesses and areas 
of cellulitis should be drained but only essential surgery should be done. General 
treatment suitable to an acute febrile, illness vshould not be neglected. In 
the chronic cases in which there is leucopenia but no fever or infection a 
ten-day course of pentose nucleotide, 20 (j.c. intramuscularly daily, may be 
given once a month until the white count is stabilised at a normal level, A 
long holiday by the sea or in the mountains, away from crowded oeutrea of 
26 
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infection, is the ideal prescription. If this cannot be procured the efiEects 
of ultraTviolet irradiation may be tried. The diet should be rich in vitamins 
and in purin foods. Teeth may be scaled and cleaned, nasal sinuses treated 
by postural drainage, and pyelitis treated by mandelic acid ; but dental 
extractions and the radical extirpation of septic foci should be postponed 
until the white count is stabilised at a normal level. 


LEUKiEMIA 

Synonym.— Leukosis. 

Definition. — Leukyemia is a morbid condition characterised by wide- 
spread hyperplasia of the leucopoietic tissues, either myeloid or lymphatic, 
which is usually associated with qualitative and quantitative changes in the 
white cells of the circulating blood. 

Etiology. — The aetiology is unknown, and the disease appears to occupy 
an intermediate position between the reaction to infections and noxious 
agencies on the one hand and the true neoplasms on the other. Leuksemia 
occurs in the lower animals also, and (like the sarcomata of these animals) 
it is sometimes transmissible by cell-free hltrates. In its more acute forms 
in man it often resembles an infection, and very similar changes in the blood 
and the blood-forming organs may sometimes be produced by infections and 
similar clearly apprehended agencies ; it is difficult, however, to reconcile 
the tumour-like growths which sometimes develop in leukaemia with a 
hypothesis of infection. It differs from the ordinary neoplasms in being 
a system-disease, and affecting the whole organ simultaneously. The neo- 
plastic hypothesis presents fewer difficulties, the diffuse character of the 
lesion being explained by the labile character of the leucopoietic tissues and 
being paralleled by the diffuse carcinomas of the breast and the cirrhotic liver. 
In experimental animals leukaemia has been induced by indole, benaole and 
tar, and in man it has been thought to be unduly frequent in those whose 
work exposes them to benzol, X-rays and radium. There is much similarity 
between leukaemia and erythraemia, and at times the two diseases appear to 
occur simultaneously, an erythro-leukaemia. Heredity is not known to play 
any part in the incidence of leukaemia. In a few instances the disease has 
followed injuries to the bones. 

Classification . — We might expect to find forms of leukaemia correspond- 
ing to each of the different types of white blood cell, and classify them 
accordingly. In practice it is found that the only forms of leukaemia which 
occur at all frequently are those which involve predominantly the neutrophils 
and their precursors, or myeloid leukaemia, and those which involve the 
lymphocytes, or lymphatic leukaemia. Eosinophilic leukaemia has already 
been discussed ; in exceptional cases of myeloid leukaemia basophil cells may 
predominate. Monocytic leukaemia has recently attracted much interest, 
but many cases so described are actually myeloblastic leukaemia, and in the 
majority, at any rate, myeloblasts or myelocytes as we\) as monocytes are 
present in the blood and tissues. In cases in which monocytes predominate, 
the leukaemia is usually acute or subacute, with fever, severe anaemia and 
necrotic mouth lesions, and a tendency to temporary remissions and aleuk- 
aemic phases. In leukaemia the immaturity of the cells is just as important 
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aa the type of cell present, and for clinical work the leuksaxnias are therefore 
described as chronic myeloid leuksemk, chronic lymphatic leukemia, and 
acute leukeemia. Whichever strain of cells is affected, the disease breeds 
true, and the two groups of cells are never involved simultaneously. Con- 
fusion has sometimes arisen owing to the ease with which very immature 
cells of the myeloid series, the myeloblasts, can be mistaken for lymphocytes. 
In acute leukesmia the cells may be so very immature that it is impossible to 
determine their origin, but the clinical features of acute lymphatic and acute 
myeloid leukaemia are identical. 


1. Chronic Myeloid Leukaemia. 

Synonyms. — Myelocytic Leukaemia ; Spleno - Medullary Leukaemia ; 
Chronic Leukaemic Myelosis. 

Etiology. — The disease is more common in males, who make up 60 per 
cent, of the cases. It is very rare before puberty, and more than half the 
cases begin between 30 and 50, the greatest incidence being between 35 and 45. 

Pathology. — The changes which are found in the body are almost 
confined to the hasmopoietic organs. The bone-marrow is firm and fleshy, 
pale pink or grey in colour, rarely of a greenish hue. The predominant cell 
IS the myelocyte, but there are also large numbers of myeloblasts and nucleated 
red cells. The spleen is usually enormously enlarged, but its outline is 
preserved ; its surface is smooth, its consistence firm, its colour on section 
a greyish-red, usually mottled with infarcts. Microscopically the Malpighian 
corpuscles are obliterated, and the pulp is filled with myeloid cells and re- 
sembles the bone-marrow. The liver is large, firm, and of a pale yellow tint, 
and its capillaries contain large numbers of myelocytes. The other organs 
may show ansemia, haemorrhages, and infiltration with myelocytes. 

Symptoms. — Early symptoms are easy fatigue, slight loss of weight and 
strength, and gastro-intestinal disturbances, but the patient may first com- 
plain of the enlargement of the abdomen due to the increasing size of the 
spleen. The anaemia at this time is not marked, indeed the appearance is 
not seldom one of good health. Pain in the left side is sometimes felt, either 
as a result of the dragging weight of the enlarged spleen or from perisplenitis 
over an infarct. The average duration of symptoms before medical advice 
is sought is about a year. Fever is commonly slight, and there are often 
long periods of normal temperature interrupted now and then by small 
rises of short duration to 101® F. or 103® F. The basal metabolic rate is 
increased. Tenderness is often present over the sternum, more marked 
during exacerbations of the disease. 

On examination the striking feature is the size of the spleen. It occupies 
the greater part of the left side of the abdomen, often reaching to the iliac 
crest below the middle line at the umbilicus. It forms a hard smooth tumour, 
with rounded edges, not tender to palpation and easily recognised by the 
characteristic notches in the anterior margin. The size ten^ to vary in 
the course of the disease, often leading to false hopes as to the efficacy of 
treatment. Sudden enlargement is due to haemorrhage or infarction, and 
marked diminution nearly always occurs with the approach of death. The 
liver is larger than normal, and smooth. The lymph-glands are rarely palp- 
able, except sometimes near the end. Impairment of vision may occur 
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from leucocytic accamulatiooB or haBmorrhages in the retina, while involve- 
ment of the inner ear may lead to deafness and M<Sni^re’s syndrome^ 

In the later stages the anaeinia becomes severe and cachexia develops. 
Ascites and oedema make their appearance, the heart weakens, and the patient 
becomes emaciated. Haemorrhage is frequent, but rarely lethal. Death 
oocuTB from exhaustion or from intercurrent infection. It should be noted 
that infection may produce a temporary improvement in the blood picture, 
but such a remission is often followed by an aggravation of the disease, 
which then pursues an acute and rapidly fatal course. Conversion of chronic 
into acute leukaemia may also happen spontaneously. 

The Blood , — The principal characteristics are progressive loss of haemo- 
globin and of red cells, and increase, frequently enormous, of the leucocytes. 
The white count ranges from 100,000 to 1,000,000 cells per c,mm., values 
about 400,000 being most usual. The increase is mainly composed of cells 
of the granulocyt-e series. The typical cell is the neutrophil myelocyte, 
which constitutes 20 to 40 per cent, of the total ; but the neutrophil, eosinophil 
and basophil polymorphonuclears are also increased, eosinophil and basophil 
myelocytes are present, and occasional myeloblasts are encountered. The 
anaemia is of the orthochromic type, and as it becomes more severe, aniso- 
cytosis and polychromasia develop, and nucleated red cells appear in the 
blood. The platelets are normal or slightly increased at the beginning of the 
disease, but decrease in the terminal pWe. 

Diagnosis. — This is usually made with ease from the characteristic 
blood picture and the great splenic enlargement, though difficulty may arise 
when tne white cells fall to normal or subnormal values as a result of excessive 
treatment or of a natural remission of the disease. In these circumstances 
the presence of immature white cells and of basophilia may indicate the 
correct diagnosis. Myeloid leukasmia usually runs true to type and rarely 
presents an aleuksemic phase. The differential diagnosis of chronic myeloid 
leukaemia and myelosclerosis may be very difficult but will larely be of 
great clinical importance. 

Course and Prognosis. — Chronic myeloid leukssmia is invariably fatal. 
The average duration of life is just over 3 years from the onset of the disease, 
or 2 years after coming under treatment. There is no evidence that treat- 
ment prolongs life, though it greatly increases the comfort of the patient. 
In any large series exceptional caaes are observed in which life is prolonged 
for 10 to 20 years. One of my cases was under observation for 22 years from 
age 38 to her death from bilateral hydronephrosis at the age of 60 ; in her 
the disease seemed to be of a benign character, and though there was great 
splenic enlargement, the highest white count was only 35,000, with 26 per 
cent, myelocytes. At the other extreme are subacute cases which shade 
indefinitely into acute leukaemia. The prognosis in an individual case will 
depend on the general condition of the patient and the presence or absence 
of cachexia, the degree of anasmia, and the height of the white count, very 
high and also very low values being unfavourable. Enlargement of lymph 
nodes and the appearance in the blood of large numbers^ of myeloblasts are 
each unfavourable signs, (See also under Treatment.) 

Treatment. — The treatment of chronic myeloid leuksBmia is practically 
confined to the use of X-rays and arsenic. Both agents owe their reputation 
to their remarkable power of producing a temporary remission in the disease. 
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The natural course of chronic myeloid leukaemia is steadily downhill, and 
during the latter half of the untreated disease the patient is confined to his 
bed, cachectic and miserable. After a course of treatment with X-rays or 
arsenic, the patient is restored to what he feels his normal condition. The 
spleen usually remains enlarged and the blood abnormal, but in rare cases 
the blood returns almost to normal and the spleen recedes beneath the costal 
margin. Such a remission lasts from a few months to a year, when repetition 
of the treatment again produces improvement, though not so complete as 
before. After a varied number of cycles treatment finally becomes ineffective, 
and a time arrives when despite all efforts the patient becomes steadily worse. 
The period of decline is usually swift, and in the majority of cases death 
occurs within four or five months of entering this final phase. Iron and to a 
less extent liver are valuable adjuvants to X-ray therapy. Splenectomy is 
contra-indicated in leukssmia, and leucotoxic drugs such as benzol and 
thorium-X are not without danger. Anti-leucocytic sera have been employed, 
but have not emerged from an experimental stage. 


2. Chronic Lymphatic Leukemia. 

Synonym. — Chronic Lymphadenosis. 

Definition. — A chronic overgrowth of the lymphatic tissue throughout 
the body, accompanied by an increased number of lymphocytes in the blood. 

/Etiology. — The disease is one of middle and later life, and is never met 
in children. The average age of incidence is 55, over ten years later than 
chronic myeloid leukaemia. Males are affected about four times as often as 
females. The cause is not known. Chronic lymphatic leukaemia is much 
the rarest of the three main types of leukaemia, and it accounts for less than 
one-sixth of all the cases. 

Pathology. — Post mortem, the striking feature is the enlargement of 
the lymph-glands and other lymphoid tissues. The glands are seldom larger 
than a walnut, discrete, homogeneous, and pinkish-grey on section. The 
lymphoid tissue of the pharynx is hypertrophied, and lymphoid nodules 
may be present in the intestines, the ladneys and elsewhere. The liver and 
spleen are uniformly enlarged, the bone-marrow is hyperplastic, and grey or 
grejdsh-red in colour. 

Symptoms. — The disease may be present for months or years before the 
patient feels it necessary to consult a physician. Swelling of the glands is 
usually the first symptom to attract attention, or the patient may complain of 
increasing tiredness and loss of weight. Less frequently enlargement of the 
tonsils is first noticed, or enlarged glands and spleen are discovered by chance 
during a routine examination. In exceptional cases a tumour extirpated by 
the surgeon is found to be a lymphoma, and subsequent examination of the 
blood reveals chronic lymphatic leukcemia. Other early symptoms are 
itching eruptions of the skin, and impotence. 

In typical cases all the superficial lymph-glands are enlarged. The 
enlargement is moderate and the glands are rarely so big as in Hodgkin’s 
disease or lympho-sarcoraa. They are freely movable and not adherent to 
one another, moderately hard, and do not alter in consistence during the 
course of the disease. Spontaneous fluctuations in their size may occur. In 
atypical cases only one group of glands may be enlarged. The tonsils may 
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be b;fpertrophicd, the spleen is nearly always palpable, though it does not 
often ettend more than a hand’s breadth below tne costal margin, and the 
liver is enlarged. Tenderness of the sternum or of the long bones is unusual. 
Hyperplasia of the lymphoid tissue in various parts of the body may lead to 
the formation of tumours or other unusual symptoms. Nodular lesions, 
infiltrations and actual tumours may develop in the skin. Enlargement of 
the thymus and the mediastinal lymph-glands may produce the signs of an 
intrathoracic tumour. Lymphomata may develop in the breast or other 
organs. The salivary and lachrymal glands may be symmetrically enlarged, 
producing one of the varieties of Mikulicz’s syndrome. 

The Blood . — The red cells and hsemoglobin are unaffected in the early 
stages, but, later, severe anaemia develops, with anisocytosis, polychromasia 
and nucleated red cells. The platelets are unaffected till the end, and 
haemorrhage is rare. The total white count is increased, usually to about 
200,000 cells per c.mm., but not to the high level seen in chronic myeloid 
leukaemia. Lymphocytes predominate and may constitute 96 to 99 per cent, 
of the white cells. The majority are small lymphocytes, though a few large 
lymphocytes arc nearly always present. The nuclei may be more deeply 
indented than normal, and azur-granules are usually absent. The absolute 
number of polymorphs is unaltered, and no myelocytes are present. It is 
probable that the proliferation of lymphoid tissue in the glands and else- 
where may precede by some time the increase of lymphocytes in the blood 
stream. In rare cases the blood is normal when the patient first comes 
under observation, but, later, the characteristic picture develops (aleukcBwic 
leukcemia ) ; or the total white count may not be increased, though there is 
a high percentage of lymphocytes (leucopenic leukcemia). 

Diagnosis. — Only in the rare aleuksemic cases is diagnosis difficult. 
Points of importance are the generalised enlargement of the lymph-glands, 
their uniform consistence and moderate size, and the enlargement of the 
liver and spleen. Biopsy of a gland or sternal puncture may assist. 

Prognosis. — The disease is invariably fatal. The average duration is 

years from the onset, or about 18 months after coming under treatment. 
A few cases are more chronic, and exceptionally life may be prolonged for 
10,' 15 or 20 years. Death occurs from cachexia, hoemorrhage, or most 
commonly from intercurrent infection, sepsis being a very dangerous com- 
plication. It is doubtful whether treatment greatly modifies the course of 
the disease. 

Treatment. — X-rays should be applied to the lymph-glands, but not to 
the spleen, as irradiation of the spleen produces little benefit and is often 
followed by severe reactions. Arsenic and ultra-violet radiation may also 
be employed. 

3. Acute Leuk.£mia. 

AEtiology. — Acute leukaemia is not a very rare disease, but many cases 
go unrecognised, because of the close simulation of other diseases and the 
difficulty of diagnosis without careful examination of the blood. It is more 
frequent in childhood and early adult life, but may affect any age. Males 
predominate in a ratio of about 2 to 1. 

Symptoms. — The onset is usually abrupt, and more than half the cases 
begin with symptoms regarded as a cold, influenza or bronchitis ; it is only 
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when the infection fails to respond to treatment and the patient remains 
prostrated that a more serious disease is suspected. Other early symptoms 
are ulcerative stomatitis, or tonsillar enlargement with sore throat, and some 
cases first come under the physician’s care after a prolonged haamorrhage 
from tonsillectomy, dental extraction or some trifling operation, which has 
left the patient eiraanguinated. The course of the disease varies from 
fulminating cases in which the patient succumbs within a week, through 
cases of average acuteness with a duration of less than 2 months, to subacute 
cases which shade indefinitely into chronic leukaamia. Usually the rapid 
development of anaemia, weakness and loss of weight soon compels the patient 
to take to his bed. He complains of sore throat, headache and pain in the 
bones. The temperature becomes high and purpuric manifestations set in, 
which aggravate the anaemia or bring the patient’s sufferings to an abrupt 
termination by loss of blood or cerebral haemorrhage. 

On examination the extreme pallor and the enlargement of the super- 
ficial lymph-glands, especially those in the neck, first attract attention. The 
pallor is mast striking when there are in addition purpuric haemorrhages into 
the skin, varying in extent from a pinpoint to large patches which may break 
down and ulcerate. The size of the spleen varies ; usually it is easily palpable, 
but it may not be felt, or it may be greatly enlarged. The liver may be 
enlarged. The lungs may show bronchitis, broncho-pneumonia, or pleurisy, 
with or without effusion. Pericarditis and endocarditis may occur. The 
mind usually remains clear to the end. Certain symptoms may be so 
prominent as to colour the whole clinical picture and give a special aspect to 
the disease. In the anginal type, there is necrotic ulceration of the tonsils or 
other areas of the buccopharyngeal mucous membrane, or bleeding from the 
gums, complicated by secondary infection. In the haemorrhagic type, 
purpura and haemorrhages are the predominant features, and the disease may 
be mistaken for purpura haemorrhagica. There may be haemorrhage from 
any of the mucosae, and in one of my cases there was so much blood in the 
urine that firm clots formed in both pelves and ureters, leading to death from 
suppression of urine. Disturbances of vision or deafness may result from 
haemorrhage into the retina or the labyrinth. The fever and slight spleno- 
megaly may be suggestive of some systemic infection, and there may be 
leucopenia and an eruption resembling the rose spots of typhoid fever. Bone 
pains may suggest the diagnosis of acute rheumatism, and there may even 
be serous effusion into the joints. 

In the more subacute forms of the disease, tumours may develop in 
various parts of the body. They are composed of undifferentiated white 
cells and infiltrate the surrounding tissues like a malignant growth. Plum- 
coloured nodules appear in the skin or in the gastro-intestinal tract, in 
the latter situation leading to vomiting or profuse diarrhoea, often blood- 
stained in character, or to intussusception of the bowel. In the abdomen 
or in the mediastinum large growths may develop from the lymph nodes 
or the thymus, compressing and infiltrating the adjacent structures. Tumours 
of the bones have been distinguished by the special title of chloroma, owing 
to the greenish colour sometimes seen in the freshly cut surface of the 
growth. They have a predilection for the subperiosteum of the orbit, and 
cause headache, deformity of the temporal and frontal bones, exophthalmos, 
proptosis, papilloedema and swelling of the veins of the head, neck and 
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iftoe. They may, however, occur in other parts of the skeleton, and some- 
times seem to arise within the bone, which is expanded over them in a 
brittle shell. The spinal meninges may be invaded, with consequent tram- 
verse myelitis, while infiltration of the nerve roots leads to peripheral nerve 
palsies. It is a curious feature of these neoplastic phenomena that they 
often begin with a very atypical blood picture, the total white count not 
being greatly increased and in rare cases the differential count being normal 
at the onset, though the typical blood picture of leukaemia appears later. 

Haematology and Pathology. — The outstanding feature of the blood 
in acute leukaamia is the presence of a large number of mononuclear cells 
of a primitive type, except in rare cases of acute lymphatic leuk«emia in 
which the predominant cells may be typical lymphocytes. In some- 
thing like 90 per cent, of all cases of acute leukaemia these primitive cells 
belong to the myeloid series, the majority being myeloblasts. They are 
usually larger than the normal white cells ; their nucleus, which is round 
or oval, consists of a pale-staining chromatin reticulum in which 4 or 5 
nucleoli may be distinguished ; the deep blue cytoplasm contains no granules. 
Careful staining often reveals some cells with a few myelocyte granules, 
and a larger or smaller number of typical myelocytes may be present, especi- 
ally in the more chronic cases. The total white count is rarely high in the 
early stages of the disease, usually not exceeding 26,0(X) to 30, (XX) per c.mm., 
but as a rule there is a rapid rise to 100,000 or more before the termination. 
Primitive cells constitute 90 per cent, or more of the white blood cells. Some- 
times the total number of white cells is diminished and the count may be 
below 1000, the majority of the cells being myeloblasts. Such leucopenic 
cases are very prone to necrotic ulcerations and infectious complications. 
Much more rarely both the total and the differential white count are normal 
at the onset of the disease, as if the morbid process had not yet invaded 
the blood stream — aleukcsmic leukcemia. The overgrowth of the primitive 
white cells in the marrow and the hsemorrhages soon lead to a profound 
anaemia, usually of an aplastic or hypochromic type. In very exceptional 
cases numerous normoblasts and megaloblasts appear in the blood stream, 
there may be frank megalocytosis, van den Bergh’s reaction is positive, and 
at post-mortem excess of iron pigment may be found in the liver and spleen. 
The number of platelets is diminished in almost all cases, and sooner or later 
this is reflected in the haemorrhagic character of the disease. The bleeding- 
time is prolonged, the tourniquet test is positive, and the clot may not 
retract well. 

The post-mortem findings vary only slightly from those of chronic 
leukaemia. There is diffuse hyperplasia of the leucopoietic tissues in 
the marrow, lymph-glands and spleen, and all the tissues are infiltrated 
with myeloblasts, which may form nodules or tumour-like masses in 
various situations. Terminal haemorrhagic and infectious lesions are rarely 
absent. 

Diagnosis. — Acute leukaemia may simulate a number of diseases, among 
which may be mentioned the severe systemic infections, septic or diphtheritic 
inflammation of the mouth and throat, scurvy and the haemorrhagic diseases, 
malignant disease or tumours of bone. Usually the blood picture will be 
decisive, but the possibility of agranulocytosis or of septic infection should 
be remembered in cases in which only a few immature white cells are present 
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in the blood. Glandular fever may cause confusion in the early stages, 
hut the benign course and the absence of aneemia and hasmorrhages will 
soon differentiate it from leukssmia ; in doubtful oases the heterophil antibody 
reaction, a serological test which is positive in glandular fever and negative 
in leuksemia, may be employed. The blood picture in acute ieuksefmia is 
sometimes suggestive of pernicious anssmia, but the other symptoms of that 
disea^ and its favourable response to liver are absent, in difficult cases 
examination of a bone-marrow smear obtained by sternal puncture may be 
decisive. 

Prognosis and Treatment. — Few diseases are more tragic than acute 
Icuksemia, as it is invariably fatal and it so often affects lives which seemed 
full of promise. Onset at an early age, high fever and great immaturity of 
white cells, all point to a speedy fatal issue. Death often comes by inter- 
current infection, especially in the leucopenic cases, or as a result of 
hfemorrhage. Ilarely the disease may pass into a subacute or chronic form, 
and death be postponed for a year or longer. Treatment is mainly directed 
to checking infection, especialljr about the mouth and throat, and preventing 
lipemorrhage. Intravenous injections of neoarsphenamine may cause th^ 
necrotic ulcerations to heal, and they may also oe swabbed with a paint of 
fHjual parts of Fowler’s solution, tincture of ipecacuanha and glycerin. Blood 
Iransfusion may bring the patient into a smtable condition for X-ray treat- 
ment, which is otherwise contra-indicated by the low number of normal poly- 
morphonuclear cells, but any improvement is usually evanescent and it rarely 
does more than protract a painful situation. 


THE HiEMORRHAGIC DISEASES 

The hfcmorrhagic diseases may be arbitrarily classified into those which 
are due to defective coagulation of the blood and those in which the blood 
(•lots normally. According to the theory of blood coagulation most widely 
liekl at the present time, a ferment precursor prothrombin is converted into 
thrombin in the presence of calcium and tissue derivatives (thrombokinase 
or thromboplastin). Tlie thrombin then reacts with the fibrinogen of the 
jilasraa to produce fibrin. It is doubtful whether the clotting proceSvS is ever 
affected by shortage of calcium. Deficiency of fibrinogen has been observed 
as an excessively rare congenital abnormality The only 
two important conditions in which coagulation is impaired are hypopro- 
thrombinsemia and haemophilia. Prothrombin is formed in the liver under ^ 
the influence of the fat-soluble vitamin K. Prothrombin deficiency may 
therefore occur under the following conditions : 

(i) In the tiewly-born (melasna neonatorum). The factors here are the 
small amount of prothrombin in the blood at brrth, deficient intake of vitamin 
K m the first few days of life and absence of saprophytic t)acterial aettvify 
in the intestine - bacyteria synthesise vitamin K. 

(ii) Deficient intake of vitamin K in states of extreme malnutrition. 

(iii) Deficient absorption of vitamin K in intestinal diseases and fatty 
diarrhoea, as m obstructive jaundice, coeliac disease aind, sprue. 

(iv) Deficient utiJisation of vitamin K when the liVer parenchyma is 
disv ased. 
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Hypoprothrombineeraia is recognised by the fact that the blood does not 
coagulate normally even in the presence of an excess of thrombokinase. It 
can be prevented or treated by the administration of vitamin K. This can 
be given by mouth, together with bile salts to ensure its absorption, but at the 
time of writing the best method appears to be the injection of the synthetic 
vitamin derivative, methyl-naphthoquinone, 5 to 10 mg. dissolved in oil by 
intramuscular injection daily. In haemophilia the blood coagulates normally 
on the addition of thrombokinase, and the disease is therefore probably 
due to inadequate release of thrombokinase. 


1. PURPUIIA 

In the narrow sense purpura refers merely to the occurrence of bleeding 
in the skin in the form of petechiae, macules or larger areas. In the wider 
sense it connotes a group of diseases which are characterised not only by 
these cutaneous lesions but also by bleeding from the mucosae and internally. 
Purpura is often classified into thrombocytopenic and non-thrombocytopenic 
forms, but there is so much overlap between these two that the distinction 
often falls to the ground. Haemostasis appears normally to occur in two stages, 
first, contraction of the damaged vessel, and second, occlusion by thrombosis. 
In all the purpuras, whether thrombocytopenic or non-thrombocytopenic, 
the first stage of haemostasis appears to be at fault, the capillaries do not 
retract properly when they are injured and the bleeding time is prolonged. 
In haemophilia the second stage is at fault and though haemostasis begins 
normally, bleeding recurs after a short interval. 

The blood 'platelets . — The platelets are the third formed element in the 
circulating blood. They are spherical or oval, non-nucleated disks, with an 
average diameter of 2 to 3 microns, and with a hyaline cytoplasm which con- 
tains numerous granules. The average number of platelets is from 250,000 to 
460,000 per c.mm., but there are great variations in health and according to 
the method of estimation employed. The platelets are believed to be 
produced by the megakaryocytes in the bone-marrow, and after a brief life of 
a few days they are phagocyted by the cells of the reticulo-endothelial system. 
Large numbers of platelets are present in the spleen, but it is not certain 
whether they are held there in reserve or in process of destruction. The 
platelets play an important part in the arrest of haBUiorrhage, sealing wounds 
in the endothelial lining of the vessels, j)romoting the coagulation of the blood 
and securing the firm adhesion of the clot. Purpuric symptoms commonly 
appear when the blood platelets fall below 40, (XX) per c.mm. The following 
signs may also be observed in thromobocytopenic purpura : 1. The platelets 
are very variable in size and shape, and giant platelets may be present. 
2. The blood clots in the normal time, but the clot does not retract and 
express the serum as rapidly and completely as in health. 3. The bleeding 
time is greatly increased. If the blood from a sharp prick in the finger is 
soaked off with a filter paper without pressure every 30 seconds, bleeding 
normally ceases in one to two and a half minutes, but if the platelets are 
defective it may be prolonged even to an hour or more. 4. The capillaries 
are more fragile than normal. The sphygmomanometer is applied to the 
upper arm and the pressure is maintained midway between the systolic and 
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diastolic level for five minutes. When the platelets are defective, a coarse 
purpuric rash may appear on the lower arm. 

The endothelium . — A haemorrhagic tendency due to a pure endothelial 
lesion is characteristic of scurvy, in which the plasma and the platelets are 
normal but the fragility of the capillaries is much increased. The same is 
true of the purpura of old age and nervous purpuras, such as stigmatisation. 
The haemorrhagic states present in uraemia and other cachectic conditions are 
probably due to endothelial damage. When haemorrhagic states are due to 
lesions of the capillaries, plasma may also pass through the endothelial lining, 
producing wheals, local oedema of the tissues and urticaria, and the purpuric 
areas may be elevated above the surrounding skin. 

2. SYMPTOMATIC HA5MOKRHAGIC STATES 

Acquired haemorrhagic states due to defective coagulation of the blood 
have already been discussed and it has been pointed out that the most im* 
portant of them are due to defiency of prothrombin. Haemorrhagic tendencies 
in which the blood coagulation is normal may develop in a heterogeneous 
collection of diseases, and it is difficult to present the subject at all formally, 

1. The most important group is constituted by the infectious diseases. 
Purpura and a haemorrhagic tendency have been observed in infections with 
the pyogenic cocci, scarlatina, chicken-pox, diphtheria, the enteric fevers, 
typhus, malaria, and gonococcal and meningococcal septicaemia. They have 
also been observed in chronic septic infections, such as focal sepsis and malig- 
nant endocarditis, and in tuberculosis, especially the miliary form. In all 
such conditions we have reason to believe that the endothelial lining of the 
vessels is damaged. The platelet count varies from case to case. It may be 
increased, and then thrombosis may develop in the midst of haemorrhagic 
manifestations ; it may be normal ; or it may be diminished, when the 
haemorrhagic tendency may be very severe, such cases being known as 
purpura fulminans. In typical cases the platelets are diminished during the 
acute period of the illness, but increase in convalescence and afterwards fall 
to normal limits. The cause of the thrombocytopenia of infections is not 
known. It has been suggested that there is an increased utilisation of platelets 
in such illnesses, either to combat the infection or to repair the lesions of the 
vessel walls. In some cases it is undoubtedly due to depression of the function 
of the bone-marrow in producing platelets, and this should be suspected 
more especially when there is leucopenia also. We shall see later that the 
spleen plays an important part in one group of haemorrhagic states associated 
with thrombocytopenia, but I do not think there is any evidence to inculpate 
the spleen in the haemorrhagic states which complicate infectious illnesses, 
and the splenectomy should not be performed. Treatment should be directed 
to the primary malady, and the haemorrhages should be controlled by local 
measures, supported if necessary by transfusions. 

2. A second group of symptomatic haemorrhagic states is constituted by 
chronic nutritional disturbanC'Cs and cachexias , of which chronic nephritis is 
an example. Here also we may mention the purpura which occasionally 
occurs in pregnancy. Malignant disease of the stomach is occasionally com- 
plicated by purpura haemorrhagica ; in the cases I have seen there was 
extreme thrombocytopenia. 
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3. A third group is produced by organic and inorganic poisons, such as 
salvarsan and sanocrysin. Here there may be both endothelial damage and 
thrombocytopenia. 

4. A fourth group is associated with chronic splenomegaly, such as occurs 
in splenic ana3mia and Gaucher’s disease. Here there is thrombocytopenia, 
which is usually relieved by splenectomy. 

5. A fifth group is the result of diseases of the blood forming organs. The 
proliferation in the bone-marrow of the megaloblasts in pernicious anaemia, 
or of the immature white cells in leukaemia, may cause a pressure atrophy 
of the megakaryocytes and consequent thronjbocytopenia. The same effect 
may be due to other tumour-like lesions of the bone-marrow. 

Aplastic ariwmia requires special mention. In discussing this disease I 
have already described cases in which the red cells are predominantly affected 
(aplastic anaemia), and others in which the white cells are predominantly 
affected (agranulocytosis). Cases also occur in which the platelets are chietiy 
affected, and they are known as malignant thrombocytopenia, or aleukia 
heemorrhagica. The term “ aleukia hsemorrhagica ” is unnecessary, but it 
stresses the leucopenia, which is nearly always present in these cases. The 
disease should be recognised by its acute and rapidly fatal course and by 
the absence of any signs of regeneration in the white cells or the red cells. 
The spleen is not enlarged, and splenectomy is useless. Treatment should 
be directed to keeping the patient alive by transfusions in the hope that the 
bone-marrow may recover its functions. 

Treatment. — General and local measures of value in all forms of heemoi- 
rhagic tendency may conveniently be discussed here. The only reliable general 
remedy is the administration of normal human blood, as an ordinary trans- 
fusion in severe cases and as intramuscular injections of 10 to 20 c.c. daily in 
mild cases. Cotarnine hydrochloride, three to four intramuscular injections 
of 1 c.c. of a 10 per cent, solution daily, is believed to be of value in uterine 
bleeding, while Congo Red 10 c.c. of 1 per cent, solution intravenously, may 
be used in any hsemorrhage, though it is most commonly employed for 
hsBmateinesis, mela^na and haemoptysis. Liver and vitamin C, more especially 
by injection, have been recommended for all kinds of haeraorrhage ; I have 
never been persuaded that they have any effect other than their specific action 
in pernicious anaemia and scurvy respectively. In more chronic cases ultra- 
violet radiation and high vitamin diets are used, but again with little real 
assurance. Recently the injection of Moccasin snake venom was recom- 
mended for chronic and recurrent bleeding, especially of a purpuric type, 
but it is now generally held to be worthless. On the other hand, local 
treatment of hajmorrhage, especially in haemophilia and purpura, has been 
revolutionised by the local application of snake venom, which is a powerful 
coagulant. The venom of Russell’s viper (1 in 10,000 solution) or of the 
Australian tiger snake (1 in 5000 solution) has been chiefly used. Loose clot 
is washed away from the bleeding point with hot water, and tampons or 
i^her appropriate dressings soaked in the venom solution nve then applied. 
With the use of snake venom it is now possible to repair wounds which would 
previously have been fatal. Heat is a valuable agent for checking haemorrhage 
and may be applied as hot water (42^^ C.) or better, es[)ecially in haemorrhage 
from an inaccessible cavity, as a stream of hot air. 
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3. MEL;ENA NEOJNATORUM 

Synonym. — Hsemorrliagic Disease of the Newly-born. 

Etiology and Pathology. — The blood is c^tologically normal and the 
condition is essentially due to hyjmprothrombinsemia. Both the bleeding 
time and the clotting time may be greatly prolonged. The incidence has been 
placed as high as 1 per cent, of all births, male and female. Heredity seems 
to play no part. In some cases acute gastric and duodenal ulcers have been 
found at autopsy, but it is more probable that these represent necrosed areas 
from submucous ha3morrhages than that they are the cause of the bleeding. 

Symptoms. — The bleeding is spontaneous, commencing at any time in the 
first week or two of life, most commonly on the third or fourth day. The 
bowel is the usual site of ha3morrhage, but blood may also ooze from the 
mouth, nose and urinary tract, or be extravasated into the viscera or the 
cavities of the body. If the disease is not immediately treated, death from 
haemorrhage and shock soon occurs. 

Diagnosis. — This can be confirmed if necessary by estimating the pro- 
thrombin time. Haemorrhagic states may occur in the new-born as a result of 
sepsis, syphilis, thrombocytopenia and other blood dyscrasias, but all are 
rare. 

Prognosis and Treatment. — The prognosis depends on the promptitude 
of the treatment and the amount of blood already lost. It has been suggested 
that vitamin K, given prophylactically to the mother, will diminish the 
incidence of both intracranial bleeding and hfiBinorrhagic disease in the newly- 
born. By the time the condition develops, it is too late to use vitamin K, 
which has a latent period of 12 to 24 hours before acting. For treatment, 10 
to 15 c.c. of fresh human blood should be injected subcutaneously once or 
twice daily, when the bleeding usually stops quickly and the infant makes a 
good recovery. No typing of the blood is necessary ; a little citrate may be 
added to prevent coagulation. During treatment the infant is kern as quiet as 
possible and not lifted from the cot. He can be fed by a bottle or spoon with 
breast milk, or if necessary, with an artificial food. 


4. lOSSRNTIAL 'rHUOMBOCYTOPENIA 

Synonyms.— Idiopathic Purpura Hiemorrhagica ; Hsemogenia ; Morbus 
Maculosus Hsemorrhagicus of Werlhof. 

Definition. — A disease characterised by multiple haemorrhages iu the 
skin or from the mucous membranes, a reduced platelet count, a prolonged 
bleeding time, but a normal coagulation time. 

Etiology and Pathology. — ^Some 30 per cent, of the cases occur in the 
first decade of life, and the disease is infrequent after the age of 40. A few 
cases have been traced to idiosyncrasy for certain foods, such as milk, and 
for certain drugs, such as quinine or sedormid. Ingestion of the offending 
food or drug is followed within a few hours by the onset of thrombocytopenia 
and purpura. Another group of cases, occurring from one to three weeks 
after an infection such as tonsillitis, is suggestive of sensitisation to the 
infecting organism or its products. A small group is associated with malignant 
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disease, particularly metastases in the bone-marrow. The majority remain 
unexplained. The bone-marrow contains rather more than its normal com- 
plement of megakary oblasts and megakaryocytes, and this is suggestive of 
an arrest of maturation of the platelets comparable with the arrest of matura- 
tion of the megal oblasts in Addison’s aiisemia and of the leucocytes in agranu- 
locytosis. The spleen shows no pathognomonic changes. 

Symptoms. — An acute and a chronic form are described. The acute 
form is uncommon, ft begins suddenly and without warning, though some- 
times there is a history of an acute infection a couple of weeks before. There 
is no pyrexia and the spleen is not palpable. Purpuric patches appear in 
the skin, of variable size and of irregular distribution. There is no erythema 
or whealing. Hasmorrhages occur from any of the mucosae, the nose and 
mouth, the alimentary canal and the urogenital tract. The slightest injury 
gives rise to excessive bleeding, or the formation of large haematomata. The 
bleeding time is greatly prolonged, and the tourniquet test is positive. Ex- 
amination of the blood reveals a thrombocytopenia, platelets being perhaps 
completely absent ; there is usually a slight leucocytosis, and immature red 
cells and even normoblasts may be poured out to combat the anaemia. 
Recovery occurs in a few days or at most a few weeks, and the platelet 
count returns to normal. This may be the only attack, but in other patients 
a recurrence months or years later reveals that the disease is present in a 
relapsing form. 

The chronic form of the disease, which accounts for 75 per cent, of the 
cases, may be of a continuous or of a relapsing type. In many cases the 
disease first manifests itself in childhood. In the continuous type there is 
persistent thrombocytopenia, with exacerbations of symptoms due to fluctua- 
tions of the platelets above and below the critical level of about 40,000 per 
c.mm., or to the effects of trauma or intercurrent infection. In the relapsing 
type there are long intervals of freedom during which the platelet count is 
quite normal. There may be persistent purpura, especially on the legs, or 
the parts exposed to trauma, or purpura may be completely absent. The 
spleen may be enlarged. There is a tendency for hiemorrhages to recur 
from the same site, os if it were an area of predilection, so that one patient 
may suffer from hsematemeses, another from hsematuria, another from 
menorrhagia. In my experience the disease becomes less troublesome in 
later life, even though the platelets remain at the same low level. 

Diagnosis. — The diagnosis depends on the thrombocytopenia and the 
associated symptoms of platelet shortage, but it should be remembered that 
the platelets may be normal in the free intervals. For differential diagnosis 
the section on symptomatic haemorrhagic states should be consulted ; the 
absence of toxaemia and of joint pains is an important difference from these 
conditions and also from Henoch’s purpura. Acute leukaemia is an important 
cause of purpura haemorrhagica, which should be excluded by the differential 
white blood count. Most difficulty will be experienced in distinguishing 
the acute form of essential thrombocytopenia from the malignant purpura 
of aplasia of the bone-m arrow . In malignant thrombocytopeilia there is usually 
leucopenia and no sign of regeneration of red cells. In the chronic form of 
essential thrombocytopenia it is rather easy to overlook the possibility of a 
haemorrhagic disease altogether, especially when there is no purpura and the 
bleeding is always from one organ. On this account this diagnosis should 
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always be considered in cases of symptomless liseniaturia, oi: hijematemesis, 
or the like, or ill-advised operations may be performed. 

Prognosis. — Death may occur in the acute attacks, or irretrievable 
damage be done, as by haemorrhage into the vitreous humour of the eye or 
into the central nervous system. Nevertheless the disease is relatively benign, 
and the physician should not allow his judgment to be impaired by the alarm 
that is always felt in the presence of a haemorrhagic disorder. One of my 
patients had multiple cerebral haemorrhages, in addition to external bleeding 
which made him profoundly anaemic. He was treated with transfusions and 
symptomatic remedies, as he firmly refused splenectomy, and he remained 
thrombocytopenic, anaemic and ill for several months. A year later he was 
perfectly well, working as a railway guard with a normal blood count. This 
is by no means an isolated example, and the natural tendency of the acute 
attacks is to recovery. 

Treatment. — The remarkable alleviation of the symptoms by splenectomy 
is very mysterious. The operation was introduced on the theory that the 
spleen was destroying an excessive number of platelets, but there are many 
facts which cannot be adapted to this theory. The bleeding may cease im- 
mediately the pedicle of the spleen has been tied, and before the platelets 
have had time to increase. The operation is usually followed by a great rise 
in the platelet count, but later the platelets may fall to subnormal levels 
without the recurrence of htemorrhage. Operation should rarely be performed 
in acute cases, as the majority recover quickly on medical treatment and those 
that do not are usually of a type that is not likely to benefit from splenectomy. 
It is a good working rule to rely on transfusion and general treatment for at 
least a fortnight before having recourse to splenectomy. In the chronic 
cases the mortality of splenectomy has fallen to 7 per cent. ; of those who 
survive the operation the immediate results are 85 per cent, cured, 10 per 
cent, improved and 5 per cent, not improved. Experience has nevertheless 
shown that splenectomy does not eradicate the cause of the disease, for after 
an interval of months or years the symptoms recur in about half the patients, 
though as a rule they are much less troublesome than before the operation. 
Operation should therefore be restricted to patients in whom the disease is 
really disabling or is subject to acute exacerbations. Operation should not 
be performed in patients with a family history of purpura hsemorrhagica. 
General treatment is on the lines already described (p. 812). Septic foci 
should be removed and efforts made to exclude sensitisation to foods or drugs. 
The results of X-ray treatment are at present discordant, but there is some 
evidence that remissions may be induced by irradiation of the spleen or the 
bones, and this treatment is worthy of further trial. 

5. HENOCH’S PURPURA 

Synonyms. — Anaphylactoid Purpura ; Haemorrhagic Capillary Toxicosis ; 
Toxic Purpura. 

Definition. — Although the term Henoch’s purpura is sometimes 
restricted to cases characterised by purpura, colic and gastro-intestinal 
lesions, it is profitable to extend it to a group of non-thrombocytopenic 
purpuras, which are of obscure origin, and which may be accompanied by 
urticaria, oedema, swollen joints and various visceral manifestations. For 
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this reHf^Qii the milder casea which are known aa purpura simplex, and aUo 
the peliosis rheumatioa or arthritic purpura of Soboenlein are conaidered 
undex this same heading, for all appear to be manifestations of the same 
pathological state. 

Etiology and Pathology.— The disease is related to allergic cen- 
ditions, such as erythema multiforme, erythema nodosum, angioneurotic 
oedema and serum sickness. The lesions probably result from an abnormal 
permeability of the capillaries, which allow plasma and blood to escape 
through their walls. The sensitising agent is not always the same. In some 
instances it is the streptococcus, the att^mk following a sore throat, or per- 
sisting until a septic focus is drained. In other instances sensitisation to 
foods has been demonstrated, and the disease has been cured by removing 
them from the diet. 

Symptoms. — Tin*, attack is usually ]>receded by symptojiis of general 
bodily disturbance, such as headache, malaise, loss of appetite, and a rise of 
teuiporalurc. In tlie mildest cases (purpura simplex) a tine purpuric eruption 
appears, often affecting the limbs rather symmetrically, and with a special 
tendency to develop round the hair follicles. In severe cases there may be 
extensive, irregularly distributed ecchymoses, and there is much eedema of 
the face. Wheals and pemphigoid lesions may develop, and careful examina- 
tion will often show that the x>urpura is not a pure hssmorrhage, but that it is 
raised or surrounded by a zone of erythema. Successive crops of purpura 
appear^ Bleeding is not necessarily confined to the skin, but may be sub- 
fieriosteal, intramuscular or intra visceral. Joint pains are rarely absent, 
though the joints are seldom much ewmllen, and there may also be myalgia 
or neuralgia. The gastro-inteslinal symptoms take the form of colic, bilious 
vomiting, and diarrheea, with blood-mixed stools. The abdominal wall 
may be rigid, and it may be difficult to differentiate the lesion from an intus- 
susception, which may indeed occur from invagination of a piece of intestine 
whose walls have been stifiened by the exudation of serum and blood. Similar 
lesions occur in the urinary tract, but extensive hssmorrbage from the mucosm 
is rare. The spleen may be palj)able and the urine may contain albumin, 
blood cells and casts. In rare instances death has occuried from cerebral 
convulsions, suggestive of acute urminia ; nephritis is, indeed, the most 
important complication. 

The blood is normal, save for a alight anaemia or a mild leucocytosis. The 

C ’ ' lets are normal or only slightly diminished, and the coa^lation and 
ing times are normal. The tourniquet test may be positive, but in 
general there is little tendency to spontaneous or excessive external bleeding, 
and the mucosal heemorrhages are small and attributable to oozing from areas 
of Gsdema and congestion. 

Diagnosis. — The disease is not sharply divided from the symptomatic 
purpuras. It should, however, be clearly differentiated from essentia] 
thrombocytopenia and similar blood disorders by the absence of BX)ecific 
changes in the blood, and the presence of signs of toxsamia and increased 
capillary permeability. Cases with intestinal lesions may closely simulate 
intussusception, and they may occasioiiaUy be complicated by intussusception 
or peritoneal effusion. 

Prognosis. — The disease tends to spontaneous recovery after an ill- 
ness of a few weeks. Chronic and relapabg cases occur which are very 
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troublesome, though rarely dangerous. The prognosis is good, except for 
GompUcations, such as nephritis and intestinal obstruction. 

Treatment. — Treatment should be symptomatic and conBervatiTe. 
Incautious attempts at desensitisation may aggravate the disease. Splen- 
ectomy is not indicated. In view of the risk of renal damage the patient 
should be at rest, the diet should be lacto-vegetarian, and the urine should 
be kept alkaline. No further treatment is necessary in the majority of cases. 
Chronic cases should be investigated for persistent infection, foci of sepsis, or 
evidence of protein sensitisation. Large doses of calcium are frequently 
prescribed, but it is doubtful if they have any value. Non-specific desensi- 
tisation may be attempted by subcutaneous injections of horse-serum, 10 to 
20 c.c. daily till improvement begins, or by minute doses of tuberculin. 

6. IIERJ^DITARY HAfiMORRH AGIO STATES 

As case histories are more carefully analysed, we are discovering that 
there are many instances of hereditary hfenmrrhagic tendency which differ 
in pathology from bsemophilia, a disease which has obtained an exaggerated 
importance l>ecau8e of its prevalence in the royal households of Europe. 
Further experience may show that the symptoms and the mode of inheritance 
differ considerably* in different family groups of bleeders. A practioner 
faced with a case which docs not square with the classical description of 
hapmophilia will do well to prejiare a careful pedigree and submit the data to 
an expert ha^matologist or eugeuist, for these diseases can rarely be cured 
and patients are often anxious for advice whereby their transmission can be 
prevented. In the present state of knowledge we can distinguish the following 
hereditary tendencies to bleed : 

{a) Classical haemophilia (p. 818). 

(b) Haemophilia not uncommonly oc^curs sporadically, in the absence of 
a family history. Some of these cases are examples of haemophilia arising 
de novo as a spontaneous mutation ; others are compatible with the trans- 
mission of the gene from a remote ancestor, for by the laws of chance there 
are bound to be some families where the males have escaped inheritance of 
the defect for several generations and yet it remains latent in the females. 

(c) Heemophilia may be atypical in affecting males as well as females, or 
in combining the features of bsemophilia and hereditary hsemorrhagic purpura. 
Both these variants of bsemophilia are so uncommon that an error of diagnosis 
should be susy)ected. 

(d) Hereditary fibrinopenia is extieptioiialiy rare. 

(c) Hereditary lisemorrhagic states in which the ( oagulation of the blood 
is normal but the bleeding time is prolonged are by no means infrequent. 
These states are variously known as hereditary purpura hseinorrhagica ; 
constitutional haimogenia ; thrombasthenia of Glanzmann ; thrombopathia 
of Willebraud-Jurgens ; and hereditary pseudo-ha&mophilia. They bear a 
closer affinity to purpura hseinorrhagica than bsemophilia, and in some 
families the platelets are reduced. Nevertheless, the patients may suffer 
from hsemarthrosis. The condition may be transmitted direct from one 
generation to another, and it often affects females more severely than males. 
Sporadic cases occur. Splenectomy has no influence on the disease. 

(/) Haemorrhagic states apparently hereditary in origin occasionally 
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occur in which no abnormality can be detected in the blood or veasela by 
current methods of investigation. Clinically they bear most resemblance to 
the hereditary purpuras. It is always wise to take seriously the statement 
that a patient is a bleeder, even though no confirmation can be obtained 
from the laboratory. 

{g) Heredil/ury haemorrhagic telangiectasia (p. 819) is probably at least 
as common as haemophilia. 


(a) HiEMOPHILIA 

Definition. — A rare hereditary disease of males, characieriscd by a 
tendency to uncontrollable haemorrhage and a great prolongation of the 
coagulation time. 

iEtiology. — The disease is inherited by the Jaw of Nasse, according to 
which it is transmitted only by females and manifested only by males. In 
Mendelian terminology it is a sex-linked recessive, and theoretically it might 
be expected to occur in females in the proportion of 1 to 200 affected males. 

Pathology. — In contrast to prothrombin deficiency, the blood in hsemo- 
philia clots normally in the presence of excess of thrombokiiiase. The disease 
has therefore been attributed to inadequate release of thrombokiiiase, and 
this again to undue stability of the platelets. 

Symptoms. — The disease usually manifests itself in eaily life, but not at 
birth, so that there is no excessive haemorrhage from the cord. Sevcie bleed- 
ing at circumcision is common, and in 60 to 70 per cent, of recorded cases the 
disease was recognised before the second year. It is doubtful whether the 
bleeding is ever spontaneous, and there is no purpura, but excessive haemor- 
rhage may occur from a mere scratch, and great bruises or ecchymoses from 
trivial injuries. Some patients cannot use a tooth-brush on account of 
bleeding from the gums. Epistaxis is common, but internal bleeding is 
unusual, though haematuria, melaena and haematomyelia have been described. 
Trauma and dental extraction are the most usual causes of severe haemorrhage, 
and a rick of the muscles which would pass unnoticed in an ordinary l^y 
may lead to an extensive intramuscular haemorrhage which leaves the patient 
exsanguinated. The bleeding is not so much severe as persistent ; hence it 
is rare for the haemophiliac to die of a sudden profuse haemorrhage, he rather 
fades out of life owing to the inability to stop the slow continued loss of blood . 

The most remarkable form of haemorrhage, and one which is common, is 
into the cavities of the joints. The joints which suffer most often are the 
knees and elbows, but any joints may be affected. The sw^elling and effusion 
take place with great rapidity, and with a great deal of pain. The joint is hot, 
tender, reddened, and the surrounding tissues swollen. The temperature is 
raised to 101® or 102® F. The effusion is almost pure blood, but as absorption 
proceeds it becomes a dirty brown colour, which stains the synovial membrane 
and the cartilages of the joint. It is sometimes absorbed rapidly, and the 
joint restored to complete mobility. When absorption is slow or effusions 
repeated, contraction and ankylosis may cripple the patfent permanently. 
In a joint often affected, there is always considerable destruction of the 
cartilages and of the ligaments, with the result that the bones are exposed and 
undergo changes resembling those of osteo-arthritis. Osteophyte formation 
is, however, rare, and so is bony ankylosis. Fibrous ankylosis is, on the 
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other hand, common. The spleen is not palpable* Hemophiliacs are usually 
vreakly individuals. 

Diagnosis. — The diagnosis is based on the family history and on the 
delayed coagulation of the blood ; the cytology and chemistry of the blood 
are normal. The joints are sometimes mistaken for tuberculous joints. *A 
more serious error is to incise a hematoma on the mistaken diagnosis of an 
abscess. Hemophilia should be differentiated from other hereditary hemor- 
rhagic states and from acquired conditions, such as essential thrombocyto- 
penia. 

Prognosis. — It is said that less than 12 per cent, of hemophiliacs survive 
to puberty, but the disease undoubtedly becomes less severe in later life, 
though still present. A peculiar feature of the disease is its variability, the 
blood at times clotting almost normally, at other times seeming almost in- 
coagulable, and if the patient survives a severe hcemorrhage there is often a 
temporary improvement in the blood. 

Treatment. — Treatment is unsatisfactory, and it is much better to try 
to stamp out the disease by discouraging the reproduction of affected families. 
The only members of a haemophiliac family who can safely beget children are 
the unaffected males. Sufferers from the disease should be protected from 
trauma as far as possible, and operations should be discouraged unless they 
are essential to life. Transfusion is the best general treatment and snake 
venom the best local treatment. When a joint is distended with blood it 
should be aspirated ; needle punctures rarely bleed much. 

( h ) Hereditary H.emorrhagto Telangiectasia 

Definition. — A hereditary disease characterised by multiple telangiec- 
tases, which cause haemorrhages from various sources, especially the 
nose. 

iEtiology. — The disease is not strictly a blood disease, but a hereditary 
dystrophy of the capillary system, which is transmitted directly from 
generation to generation, affecting both sexes equally and behaving as a 
Mendelian dominant. It is, in my experience, at least as common as hssmo- 
pbilia. 

Symptoms. — Epistaxis generally begins in childhood and before any cutan- 
eous telangiectases have been recognised, but it tends to become more frequent 
and severe with advancing years. The telangiectases are not present at 
birth, and are sometimes not noticed till middle life. They vary in kind, 
appearing as dilated venules ; spider capillary networks ; punctate red 
or purple spots and blebs ; and raised nsevi up to an inch in diameter. 
They are most common about the face, nose and mouth, and the trunk 
and limbs are generally spared, except for the tips of the finders. Epistaxis 
is the common complaint, but external bleeding, heemoptysis, gastrostaxis, 
haematuria, or cerebral haemorrhage may occur. The blood is normal, except 
for the anaemia induced by the bleeding. 

Diagnosis, — This depends on the family history and the presence of 
telangiectases, and both these may be missed if they are not sought for. 
Few telangiectases may be visible, and epistaxis or alimentary hasmorrhage 
ma^ be the presenting symptom. Many cases are first seen by the rhino- 
logist. 
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Prognosis and Treatment* — There is no curative treatment, and 
death haBmorrhage occurs in a considerable percentage of the cases. 
Affected members of these families should, therefore, be strongly advised 
against having children, as half of their offspring will inherit the disease. 
Treatment of the nsBvi by cauterisation or radium is only moderately 
successful. 


PROPHYLAXIS AND TREATMENT OF ANiEMIA 

Prophylactic. — A number of the diseases of the blood-forming organs, 
such as acholuric jaundice and haemophilia, are pure hereditary dystrophies, 
and rational treatment should be directed not to the individual but to the 
stock, all those who carry the morbid trait being advised against repro- 
duction. Prophylaxis of the acquired forms of anaemia is not often feasible, 
but the relation of anaemia to nutritional disturbances should be emphasised 
and especial care should be taken in the growing periods of life, childhood 
and pregnancy, that the diet contains a sufficiency of iron and protein. 

Treatment. — Good treatment is not possible without exact diagnosis, 
and if a patient is ill enough to be treated for ansemia, then he or she is ill 
enough for an examination of the blood to be necessary. It is surprising 
how often debility is mistaken for anaemia, but the distinction is often difficult 
on clinical examination. Much time and money are wasted by the prescrip- 
tion of remedies which are not indicated, and the physician is confused and 
unable to evaluate the effects of treatment. It is a simple matter to test the 
haemo^obin, after which a more detailed examination of the blood can be 
advised if anasmia is found. Many disturbances of the blood are of a highly 
specific nature, and the appropriate treatment can only be elucidated by 
careful clinical and haBmatological study. It is no use prescribing iron for 
the anaemia of scurvy, or vitamin C for the anaemia of myxendema. 

Symptomatic disturbances of the blood-forming organs, which are far 
commoner than their primary diseases, usually recover spontaneously if 
the cause can be removed ; it it cannot, they rarely respond well to sympto- 
matic treatment. Many remedies for anaemia have gained an unfounded 
reputation by being administered to patients who would have recovered 
equally rapidly without treatment. It is surprising, for example, how 
swiftly the blood may be regenerated after a severe haemorrhage. On the 
other hand, in chronic and persistent anaemias the dosage of the drugs which 
are useful in treatment is much higher, and the period necessary for treat- 
ment is much longer, than is often realised. Treatment can be checked by 
the reticulocyte crisis, which should occur in the first fortnight, and by the 
rise in haemoglobin, which should be over 1 per cent, a day, or approximately 
10 per cent, a week in a severe anaemia receiving optimal treatment. Patients 
who are severely anaemic should be confined to bed, for this makes a great 
difference to the speed of regeneration of the blood. A generous mixed diet 
should be given, rich in vitamins, and liver or kidney should be taken two or 
three times a week. Fresh air and sunshine or ultra-violet therapy also im- 
prove the patient’s condition, but too much should not be expected from these 
ancillary treatments, which by themselves will rarely influence a severe 
anaenua. 
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Iron is of value in the majority of ansemias of low colour index, especi- 
ally those which are due to chronic haemorrhage, or to defective absorption of 
iron (idiopathic hypochromic ansemia). Recent studies have shown that the 
various preparations of iron differ ^atly in their activity. Elemental iron 
as in ferrum redactum, is rather inactive, on account of its insolubility. 
The ferrous salts are the most active, next the scale preparations, and then 
the ferric salts ; organic preparations of iron, such as haemoglobin, in which 
the iron is “ masked,** have no therapeutic activity. Effective doses of sub- 
stances in common use are : ferrous chloride, or exsiccated ferrous sulphate, 
in ^h case 3 grains thrice daily after food ; Blaud’s pill (ferrous carbonate), 
which must be fresh and is often best prescribed as a powder, in a dosage 
of 10 to 15 grains thrice daily after food ; and iron and ammonium citrate, 
in a fluid mixture, 20 to 40 grains thrice daily after food. Intolerance of 
iron is very unusual, and is usually due to suggestion ; the digestion improves 
in most cases, and with large doses diarrhoea is a more common complaint 
than constipation. Menorrhagia sometimes occurs, especially in women 
about the menopause, and may require special treatment. Iron should 
not be given by injection. The majority of ampoules of iron preparations 
which are sold contain infinitesimal amounts of the metal, and are ineffective ; 
potent preparations cause much pain, and the injections may lead to iron 
poisoning — headache, vomiting, paralysis and even death. A patient too ill 
to take iron by mouth should be transfused. 

Liver and stomach are often prescribed as if they were a panacea for 
all forms of ansemia, but in my experience they are of no value except in 
the small and well-defined group composed of pernicious ansemia and allied 
megalocytic ansemias. Whole liver, whether raw or cooked, is not to be 
recommended, as it is impossible for a patient to take it in adequate dosage 
or for a sufficient period of time. Whenever possible parenteral therapy should 
be used as it is the most economical and effective. Superconcentrated ex- 
tracts such as anahsemin have been introduced recently. They are often 
better tolerated than the cruder extracts but there is evidence that some- 
thing may be lost by these processes and such extracts may fail in 
nutritional macrocytic anaeraia and aiiHemia due to intestinal disease unless 
given in extravagant amounts. The Anti-Anaunia Preparations Advisory 
Board of the United States Pharmacopceia in 1938 decreed that it would 
not assign any })Teparation of injectable liver extract a strength greater than 
15 units per c.c. liquor hepatis purificatus, U.S.P., contains 10 units per c.c. 
and there are numerous British intramuscular extracts of the same type. 
In a case of pernicious anaemia of average severity treatment should be 
begun by the intramuscular injection of one of these extracts in a dosage 
of 2 to 4 c.c. daily for the first 3 days. The interval between doses is 
gradually increased to a week or 10 days, and finally a maintenance 
dose is determined, which will usually vary from 4 to 6 c.c. at intervals 
of 3 to 6 weeks. In very severe cases treatment may begin with a 
single injection of 5 c.c. of an intravenous extract, or 4 c.c. of an intra- 
muscular extract every 6 hours for the first 24 hours. Desiccated stomach 
or oral extracts of liver may be given by mouth when treatment by injections 
is inconvenient. The usual dose of desiccated stomach is ^ oz. twice daily. 
Fluid extracts of liver are more palatable than dry, and they should be 
given in a dose equivalent to from J lb. to 2 lb. of liver a day. When a patient 
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oames under treatment for subacute combined degeneration, recovery may 
be accelerated by a course of massive liver therapy, 4 to 8 c.c. of an intra- 
muscular extract daily for 6 weeks. I am convinced that subacute combined 
degeneration can be prevented, and that its progress in the early stages can 
be arrested by adequate treatment. It has been well said that the daily 
maintenance dose is “ not some liver, but enough liver for the given case.” 
The blood should be kept at 6 million red cells per c.mm., and 100 per cent, 
of hsemoglobin, and it should be examined at inter\^als to ensure that this 
level is maintained. Patients should be told that treatment must be con- 
tinued for the rest of their lives and they should also be warned of the folly of 
relaxing treatment. The disappearance of macrocytosis is probably the most 
reliable laboratory test that treatment is adequate. Whatever the level of the 
blood count, par8Bsthesia3 or similar nervous symptoms suggest that enough 
effective substance is not being given. Infections and old age both increase 
the dosage necessary for the control of pernicious anaemia. 

Hydrochloric acid is of value in the treatment of the dyspepsia of simple 
achlorhydric and pernicious anaemia, but it has no effect on the anaemia. 
Heroic doses are unnecessary, 20 to 30 minims of the dilute acid at meal- 
time being sufficient. If desiccated stomach is employed, hydrochloric acid 
is not usually required. 

Arsenic is a drug which was formerly administered in all forms of anaemia, 
but its use is now becoming restricted to leukaemia and erythraemia. It is 
usually given as licjuor arsenicalis, beginning with 2 minims and increasing 
to 10 to 15 minims thrice daily, after meals, until the desired effect 
is produced, or signs of intoxication begin to appear. The drug is 
then discontinued for 4 to 6 days, and resumed in a smaller daily dosage, 
the maintenance dose being determined by the clinical condition and the 
blood picture. 

X-rays and to a less extent radium are employed in two ways in diseases 
of the blood-forming organs : in small doses as a stimulant, and in large doses 
as a depressant. Stimulating doses are used in agranulocytosis and in purpura 
hoBmorrhagica, but this form of treatment can hardly be said to have estab- 
lished itself yet. Depressant doses are employed in leukaemia and poly- 
C 3 rth 8 emia : the rays may be applied to the bones, to the spleen or to enlarged 
glands. The best results appear to be obtained with small doses frequently 
repeated. In leukaemia treatment is stopped when the white count has 
fallen to about 15,000, as the fall may continue for 2 or 3 weeks after cessation 
of treatment ; it should be resumed whenever the white count rises above 
50,000 cells per c.mm. 

Transfusion is essentially an emergency measure, and it has little curative 
value except in the rare haBmol 3 rtic anaemia of Lederer. It has a definite 
mortality, and should be advised with as much circumspection as a surgical 
operation. It is indicated when the patient is too ill to react to curative 
treatment, or when it is necessary to bring him into condition for treatment 
directed at the cause of the anaemia. The very greatest eare should be 
taken, fresh sera always being employed for the grouping, and a direct 
compatibility test being carried out immediately before transfusion. Donor 
and recipient should always belong to the same group, for experience has 
shown that members of group 0 cannot safely be employed as universal 
donors. Under ordinary conditions the advantages of worlang with citrated 
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blood outweigh any theoretical disadvantages ; the blood should he kept 
warm and should be administered dowly. Even when every care is talmn 
reactions occur, especially in febrile patients. The anaphylactic t3rpe of 
reaction occurs during or immediately after the transfusion. It is char- 
acterised by dyspnoea, cyanosis, swelling of the face, and urticarial rashes, 
and it responds to treatment by adrenaline or morphine. The htemolytic type 
of reaction may occur during the transfusion, or some hours later. It is 
characterised by tingling pains in the veins, prsecordial oppression, cyanosis, 
rigors, high fever, hemoglobinuria and jaundice ; death may occur at once, 
or later from suppression of urine. It has been shown that suppression 
of urine will not occur if the urine is dilute and alkaline, and it is therefore 
advisable to prescribe fluid and alkalis for 24 hours before and after a 
transfusion. A smgle transfusion of a pint of blood raises the hemoglobin 
on an average about 10 per cent. This is rarely sufficient for patients who 
are severely collapsed and anaemic, as after a bad hsematemesis, and in such 
cases a cannula may be tied into a vein and 2 or 3 litres of blood may be 
slowly introduced at a rate of 90 to 150 c.c. an hour. 

L J. Witts. 
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DISEASES OF THE SPLEEN AND THE 
RETICULO ENDOTHELIAL SYSTEM 

INTRODUCTION 

Thi) spleen is a cooiposite organ made up of various tissues which arc 
also found elsewhere in the body. Any individual tissue, not only in the spleen 
but wherever else it occurs, may be simultaneously attacked by disease. 
Thus, the classification of diseases of the spleen is difficult, because few of the 
diseases are confined to this one organ, and many are fully described, in their 
clinical aspects, in other sections of this volume. 

In order to understand some of the difficult and, in many ways, still 
anomalous diseases of the spleen, it is essential to consider briefly the structure 
and functions of the organ. An important general point is the essential 
lobularity ” of the spleen, which explains the features of many pathological 
conditions (e.g, infarctions) and abnormalities. 

The tissues which make up the human spleen arc : 

1. The HiEMOPOiETic or Blood-forming Tissues.— In the foetus the 
liver and spleen are the chief blood-forming organs. In post-natal life the 
bone-marrow takes over this function, which, however, can be called into 
great activity again in both the liver and the spleen in a number of blood 
diseases. 

2. The Lymphoid Tissues.— These are found in the spleen as the 
Malpighian bodies, and elsewhere as the lymph nodes and collections of 
lymphoid tissue scattered widely through the body. 

1 The Reticulo-Endothelial Tissues.— The cells of this tissue line 
the splenic blood sinuses, and occur abundantly in the pulp. Elsewhere they 
are met with as the Kupffer cells of the liver, in the bone-marrow, in the 
lymph glands and in other situations. 

4 . The Vascular Structures. — These arc peculiar, and are described 
subsequently. The spleen is in direct connection with the portal venous 
system and, of necessity, is involved in many diseases and abnormalities of 
that system. This fact, together with others already mentioned, bring the 
liver and spleen into close relationship in disease. 

5. The Supporting Tissues.— T hese consist of the capsule, the trabeculae, 
and the reticulum of the pulp. 

A diagrammatic sketch of a splenic lobule is provided (Fig. 19). It may 
require modification or correction in future, but without some such scheme in 
mind, it is difficult to correlate structure with functions, and to explain the 
reactions of different parts of the spleen in disease. 

Functions.“It has long been known that the spleen, by itself, performs 
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na function essential for life, and that the organ can be removed without 
permanent harm to the individual. The functions of the spleen are those of 
its component parts, and nothing need be said here of splenic functions in 
relation to the hsemopoietic and lymphatic systems, as these are dealt with 
elsewhere. The activities of two structural parts, namely, (1) the spleen 
as part of the Reticulo-Endothelial System, and (2) the spleen as a blood 
reservoir, require more detailed consideration. 

1. The Spleen as part op ihe Retioulo-Endothelial System. — The 
spleen contains the largest collection of cells of this system in the body, and 
is necessarily involved in all diseases in which these cells react. Some diseases, 
particularly affecting the reticulo-endothelial system, are, for the sake of 
clarity, dealt with separately (p. 833), and it is important to summarise the 
main functions of the spleen as 
part of the reticulo-endothelial 
system. These are : 

(a) Phagocytosis. — This is a 
most active splenic function, 
resulting in the destruction of n 

bacteria, protozoa and red blood ' j • i / w 

corpuscles. This “ filtering out ’ * 
activity at once brings to mind 
the splenic changes in infections 
(typhoid fever, malaria), and 


•)- S plenic 


W 


“Trabeculum 


Fj(^. in. -Diagrammatic sketch of a 
splenic lobule. 


the enlarpment of the organ in Ellipsoid "V ‘ 

haemolytic anaemias (pernicious 

anaemia, acholuric jaundice). ' 

(6) Storage . — These cells of Malpighian, ,w;r <f:var 

the reticulo-endothelial system Corpuscle 

play an important part in the |\^ AW 

intermediate metabolism and Ijy^-Trabeculum 

storage of fats, lipoids, haemo- 
globin and iron. These functions 

are referred to in greater detail Artery Vein 

in connection with Gaucher’s p.,„ m. -Dkgrammatic Bk.4ch of a 

and other diseases. splenic lobule. 

(c) Formation of blood cells . — 

Cells of this system (monocytes) enter the blood stream, and alter the blood 
picture in a number of diseases. 

(d) Development of immunity reactions. — One such reaction is the 
phagocytosis of invading micro-organisms, referred to previously. Much 
work has also been done suggesting that the reticulo-endothelial cells are the 
main source of antibodies, antitoxins, precipitins and agglutinins. It is 
certain that in chronic infective diseases these cells most abundantly react 
and proliferate (e.g, the giant cells and histiocytes of tuberculosis and syphilis). 
Some hitherto unexplainable examples of splenomegaly (reticulo-endotheliosis 
of the spleen) may come into this category. 

2. The Spleen as a Blood Reservoir. — The contractility of the spleen 
has long been recognised, but its significance was not appreciated. It enables 
an extra supply of blood to be suddenly withdrawn from the organ and 
poiired into the general circulation in bodily emergencies — haemorrhage. 
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exeioise, emotioiL Study of this function involved an inquiry as to how blood 
is stored in the spleen, and this not only emphasised the peculiar vascular 
arrangements and structures of the organ but also explained, in part at least, 
some well-known pathological changes in enlargement of the spleen which 
previously were puzzling. 

No hypothesis of the mechanism of the splenic circulation fits the facts 
so well as the “ two-way ” blood flow through the organ suggested in Fig. 19. 
Taking this view, blood normally flows through the splenic artery, arterioles 
and blood sinuses, to return at once through the veins. Some blood is, 
however, deflected in order to be stored in the spongy pulp among the reticulo- 
endothelial cells, and ready to be restored at once to the venous outflow on 
contraction of the spleen. Blood reaches the pulp through the walls of the 
‘‘ ellipsoids,” and a short description of these structures, which are peculiar 
to the spleen, is essential. 

Ellipsoids are thickenings of reticulo-endothclial tissue surrounding the 
terminations of the fine “ penicillar ” arterioles. They act potentially as 
valves, and through channels in their loosely formed walls blood-cells reach 
the pulp. It is at or about the ellipsoids that perivascular haemorrhages, 
with their peculiar end-result referred to subsequently, occur so commonly in 
many forms of splenomegaly. 

It is evident, judging from clinical results in purpura hfemorrhagica (p. 810), 
that the spleen must have some important influence on blood-platelet forma- 
tion or destruction, but the mechanism is not understood. 

Another fact concerning the spleen, difficult to explain but well recognised 
clinically, is the apparent resistance of the splenic tissues to tumour growth. 


A. DISEASES OF THE SPLEEN 

ABNORMALITIES OF THE SPLEEN 

The spleen may be completely absent, or may take the form of small 
apieniculi (syn. splenunculi, accessory spleens) scattered throughout the 
upper abdomen. A few small accessory spleens, in close proximity to an 
otherwise normal spleen, are quite common, and share in all pathological 
processes of the main organ. 

Congenital lobulation is occasionally found, and emphasises the essential 
lobular structure. Normally only the characteristic notch or notches on the 
anterior border persist as evidence of this fact. 


FLOATING SPLEEN 

Synonyms. —Wandering Spleen ; Movable Spleen ; Dislocation of the 
Spleen. 

^Etiology. — This condition occurs almost exclusively in females, and may 
either form part of a general visceroptosis or follow enlargement of the organ 
from disease. Trauma may be a direct aetiological factor, especially when the 
spleen is enlarged, and dislocation may occur quite suddenly. The question 
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of whether supporting ligaments are torn or only stretched has been much, 
disputed. 

Pathology. — A floating or dislocated spleen has been found in almost 
every part of the abdomen, even in the pelvis. Perisplenitis generally 
supervenes, and the organ becomes fixed in position. If diseased, the organ 
may continue to enlarge in its new location. 

Symptoms. — Apart from those caused by complications, the symptoms 
may be very indefinite, and consist chiefly of localised pain from pensplenitis, 
and the effects of pressure on adjacent organs or on the intestine. 

Certain complications may arise. Prior to fixation, acute twisting of the 
pedicle may lead to abdominal symptoms resembling those following twisting 
of the pedicle of an ovarian cyst. Slower torsion of the pedicle leads to simple 
atrophy, without symptoms. A number of other rare abdominal complica- 
tions, due to traction on abdominal viscera, have been described. 

Diagnosis. — This depends on the discovery by abdominal palpation 
that the spleen is absent from its normal position (although clinical proof of 
this is diflScult), and of the presence of a tumour. Diagnosis may be easy if 
the characteristic shape and notches can be felt through a lax abdominal 
wall. If, however, the organ is fixed, carcinoma may be closely simulated. 
Examination under an anassthetic may afford help, but often a correct 
diagnosis is only made by laparotomy. 

Treatment. — Splenectomy is to be recommended in the majority of 
cases. 


INFARCTION OF THE SPLEEN 

Infarction of the spleen may be aseptic or septic. Total aseptic infarction 
is probably commoner than is supposed, especially in cardiac disease. It 
does not give rise to symptoms, and may be found accidentally at necropsy. 
Total septic infarction is very rare, but may lead to abscess formation. Partial 
infarction or multiple infarctions, both aseptic and septic, are common in a 
great variety of diseases. Apart from local treatment for pain, they generally 
require little attention, unless abscess supervenes. 


ABSCESS OF THE SPLEEN 

This may be single, but is more often multiple and the sequel to multiple 
septic infarctions. It occurs in typhoid fever, phlebitis, erysipelas and other 
infective conditions, and is dangerous because it so often escapes detection 
until rupture and peritonitis ensue. The diagnostic signs — which, however, 
are not confined to this disease — are sudden pain, tenderness and acute 
perisplenitis with an audible friction rub. 


RUPTURE OF THE SPLEEN 

i£tiology. — Rupture of the spleen may occur in a healthy individual as 
the result of injury, but is more common when the organ is enlarged and 
diseased. The first is chiefly of interest to surgeons. The second (sometimes 
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called “ spontaneous rupture is of much importance to the physician and 
also in medico-legal work. Spontaneous rupture may take place in acute 
infective diseases (e,g. typhoid fever), in chronic infections (e,g, malaria), in 
leuksemia, and in other varieties of splenomegaly. In all of these the splenic 
capsule is altered by inflammation, by distension, by disease, or by a combina- 
tion of these conditions. When a spleen has undergone great and rapid 
enlargement from any cause the danger is particularly severe, and too robust 
clinical examination of a leukasmic spleen has resulted in rupture of the thin 
and stretched capsule. Trauma, to cause rupture of an acutely enlarged 
spleen, may in fact be so slight as to escape notice, and may be very indirect 
in its application. 

Pathology. — The rupture may occur in any part of the organ, and the 
tears may be longitudinal or transverse, single or multiple. As a rule, both 
the capsule and splenic tissues are torn, but “ delayed rupture *’ may ensue 
when the splenic tissues are only bruised, and a collection of blood finally 
bursts through the capsule. 

Symptoms and Diagnosis. — In most cases the patient experiences 
sudden violent pain in the region of the spleen, followed almost immediately 
by dizziness and collapse. The clinical picture is soon simply that of a severe 
internal haemorrhage, and if the patient is unconscious an accurate diagnosis 
may be impossible in the absence of a previous medical history. 

Prognosis. — This is improving with the advances in emergency surgery, 
but is still very serious, especially in conditions of actual splenic disease. 

Treatment. — This is surgical. 


SEPTIC SPLEEN 

Synonym. — Acute Splenic Tumour. 

This condition is an accompaniment of a great variety of infective diseases, 
and the recognition of splenic enlargement may be important in the general 
diagnostic picture (e,g. typhoid fever, infective endocarditis, abortus fever). 
Pathologists divide septic spleens into two types — the “ red ” spleen, most 
characteristically seen in typhoid fever ; and the “ grey ” spleen, common in 
pneumonia, infective endocarditis, and in most septic conditions. 

In the recognition of slight splenic enlargement, percussion is difl&cult and 
far less trustworthy than palpation of the tip of the organ below the ribs. 
It should be remembered that the spleen may be felt in various situations 
below the left costal margin, sometimes nearer the xiphisternum and some- 
times in the extreme flank. Palpation is easier in an individual with a broad 
chest and wide costal angle than in the opposite type. 


CHRONIC VENOUS CONGESTION OF THE SPLEEN 

This occurs in congestive heart failure, but is of no clinic:il significance, and 
the spleen is seldom obviously enlarged during life. In j)ortal hepatic cirrhosis, 
enlargement may be very considerable and form a real splenomegaly. It is 
tempting to suggest that the enlargement is due simply to back-pressure and 
congestion of the portal venous system, but all attempts to bring about chronic 
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^lenic enlargement experimentally in this manner have been a signal failure. 
The considerable splenomegaly noted in some cases of hepatic cirrhosis must 
therefore be due to some unknown factor or factors. 


CYSTS OF THE SPLEEN 

Three varieties of cysts of the spleen have been described, namely, dermoid, 
echinococcus (hydatid) and serous or heemorrhagic. All are uncommon r 
Serous or hwmorrhagki cysts will alone be dealt with. 

Etiology. — It has been claimed that this variety of cyst is congenital, 
and also that it may follow injury. The exact facts, however, are unknown, 
but when once formed they continue to grow slowly and indefinitely. 

Pathology. — Serous or hasmorrhagic cysts may be single or multiple. 
They contain a mixture of fluid and light chocolate-coloured debris, with 
abundant cholesterol crystals producing a distinct sheen. Perisplenitis is 
common, but rupture is rare. A cyst may be deep within the splenic tissues, 
or may project backwards. 

Symptoms. — The cysts may be large enough to bring about splenomegaly. 
If they project backwards, a thinned-out but apparently normal anterior 
margin, with the characteristic notches, may be felt through the abdominal 
wall and simulate other forms of splenomegaly. 

The only pathognomonic sign is fluctuation, but even when this is detected 
the diagnosis from congenital cystic kidney may require to be made. Repeated 
attacks of acute perisplenitis are a noteworthy feature. 

Treatment. — Splenectomy should be performed as early as possible, 
before dense perisplenitic adhesions have formed. 


PERISPLENITIS 

Perisplenitis, or inflammation of the splenic capsule, is mentioned in 
connection with a great many acute and chronic diseases, and is of considerable 
clinical importance. When acute, there is generally associated pain. Peri- 
splenitis may be detected either by manual palpation or frequently only by 
the aid of the stethoscope over the tender area. It may, when acute, as already 
indicated, be of real ^agnostic importance, while in the chronic stages it 
may present a serious problem to the surgeon and hinder or prevent successful 
splenectomy. Dense perisplenitic adhesions between the upper pole of the 
spleen and the vault of the diaphragm are the gravest danger in the technique 
of splenic surgery. Perisplenitis over the anterior surface of the spleen, even 
when of long duration, seldom gives rise to adhesions, and may show the same 
“ sugar-iced ” appearance as in Pick’s disease. 


CHRONIC ENLARGEMENT OF THE SPLEEN 
Synonym. — Splenomegaly. 

Chronic splenic enlargement may be simulated by : (1) Tumours, en- 
largements and displacements of the left kidney. (2) A greatly enlarged 
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left lobe of the liver. (3) A rolicd-up carcinomatous or tuberculous omentum. 
(4) Carilsinoma of the splenic flexure of the colon. (5) Carcinoma of the body 
of the stomach. If these can be excluded, then a mass felt in the left upper 
abdomen is almost certainly an enlarged spleen. 

In this section only the chronic enlargements of the spleen not dealt with 
elsewhere will be considered. Splenomegaly is a feature of many diseases, 
both in the tropics and in temperate climates. Mention may be made of a 
few examples — malaria, kala-azar, schistosomiasis (including Eg 3 rptian 
splenomegaly), anromias, leukaemias, tuberculosis, syphilis and Hodgkin’s 
disease. 

The composite structure of the spleen in relation to the pathology of many 
of the above diseases is discussed elsewhere. 

In most splenic enlargements, as chronicity increases, changes occur in 
the trabeculae and reticulum, which become thickened, and the whole spleen 
becomes dense and fibrous. 

Changes in the vascular system are common in splenomegaly, and are of 
such peculiar type as to require description. 

Vascular changes in splenomegaly . — These are of two main types : 

1. Thrombosis, often followed by tunnelling of the organised thrombus 
so as partially to restore the circulation of the main splenic vein or even of 
the portal vein. This thrombo-phlebitic lesion, to which particular attention 
was drawn by Warthin, is found at necropsy in a number of patients who have 
suffered from long-standing splenomegaly. The splenic enlargement may be 
enormous ; hepatic cirrhosis and ascites are common in the late stages ; and 
clinically it is impossible to separate this type of splenomegaly from that 
shortly to be described as “ splenic anaemia.” The exact cause and signifi- 
cance of “ thrombo-phlebitic splenomegaly ” are not understood, but the 
condition may be simply a complication of the more ordinary type of 
splenic anaemia. 

2. “ Fibro-siderotic nodules,” due to organisation of perivascular 
haemorrhages in the neighbourhood of the ellipsoids. This lesion, which 
appears to be entirely non-specific, may be present or absent in almost any 
form of splenic enlargement. It is often particularly well seen in chronic* 
“ splenic anasmia,” but may be found abundantly in the spleen removed 
from a child suffering from acholuric jaundice. In a cut section of the spleen 
the nodules present a striking appearance as small firm yellowish -brown 
nodules, standing out from the surface, and aptly compared to “ flakes of 
tobacco-leaf.” Originally described by Stengel, they have recently attracted ' 
much attention under the name “ Gandy-Gamna bodies.” It was claimed 
that they were evidence of a atreptothrix infection invading the spleen and 
the cause of the splenomegaly, but this view is now given up. How they arise 
is uncertain, but they are readily recognised to be the result of organisation 
of a haemorrhage round a small arteriole, and consist of fibroblasts, crystals 
of iron phosphate, and phagocytic cells containing abundant golden-yellow 
heemosiderin. 


SPLENIC ANAEMIA 

Synonym. — Hepato-lienal Fibrosis. Old symnyms : Banti’s disease ; 
Banti’s syndrome. 
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Splenic anemia is the most common, and also the most difficult, form of 
chronic splenomegaly met with in this country. There has been much 
trouble with nomenclature, much difficulty in interpreting the splenic 
histology, and much discussion as to whether we are dealing merely with a 
clinical syndrome or a true pathological entity. Originally described as 
“ anaemia splenica ” (1866), and as “ splenic pseudo-leukaemia ” in the days 
before the pathology of the leukaemias was understood, the name “ splenic 
anaemia ” was again brought into clinical use by Osier (1902). Confusion 
has always been rife over the relations of the disease first described by Banti 
in 1883, and amplified in subsequent descriptions by him up to 1910. It may 
be said at once that the clinical phenomena in splenic anaemia and Banti’ s 
disease are identical in all respects. Argument has centred round the problem 
of Banti’s somewhat varied description of the pathology of the spleen in his 
cases, and whether the changes described by him are peculiar and diagnostic 
of a distinct pathological entity, rarely if ever found elsewhere. The matter 
is now of no clinical importance unless or until a definite setiological cause for 
this common type of splenomegaly is discovered, but to avoid confusion it 
would be better if the term “ Banti’s disease ” were omitted altogether from 
clinical use, and the older term splenic anasmia ” retained. The synonym 
** hepato-lienal fibrosis ” is an attempt to indicate the main gross pathological 
changes characteristic of this syndrome or disease. 

Definition. — A chronic disease or syndrome characterised by 
splenomegaly, moderate anaemia of the hypochromic type with low colour- 
index, leucopenia, and a tendency to haemorrhage, especially from the 
stomach. The terminal stage is associated with hepatic cirrhosis, jaundice 
and ascites. 

AEtiology. — This is unknown. It is usually stated that the splenic 
changes appear first, and the hepatic fibrosis subsequently. Heredity plays 
no part. The condition is generally held to be more common in males than 
females, but in a personal series of 45 cases, 22 were males and 23 females. 
It is a very chronic disease, probably never recognised at its outset, but the 
first symptoms often appear (25 out of 45 cases) before the age of 30 years. 

Pathology. — The characteristic histological changes in the spleen may 
be briefly summed up as peri-arterial hasmorrhages (some of which may 
develop into fibro-siderotic nodules) ; dilatation of the blood sinuses ; 
proliferation of histiocytic (reticulo-endothelial) cells around the sinuses and 
in the pulp ; and generalised fibrosis of the trabeculae and reticulum. The 
Malpighian bodies also share in the fibrosis. The liver changes vary greatly 
in degree ; the earlier changes are little known, but the later stages differ 
in no way from those of ordinary hepatic cirrhosis. There are no other 
primary pathological changes of importance. 

Symptoms. — Splenomegaly is essential, but its degree varies. The average 
weight in a series of cases was about 900 g., though the weight may be 
as much as 3000 g. The spleen feels smooth, firm and uniform. 
Moderate anaemia is the rule, unless the case is complicated by recent 
haemorrhage. An average red cell count is perhaps 2 to 3 millions per c.mm. or 
more ; haemoglobin 30 to 50 per cent., and the colour-index always below unity. 
The leucocytes are diminished, being seldom over 5000 per c.mm., and a 
common average count is 2 to 3000 per c.mm. There are no characteristic 
features in stained films. 
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Hemorrhage from the stomach (derived especially from large veins 
passing dn the gastro-splenic omentum “ vasa brevia ” or occasionally from 
oesophageal veins in the late stages of the disease) occurs in a large percentage 
of caseS) and may be (jopious and repeated. More rarely, intestinal bleeding 
occurs, or the skin may show purpura simplex. The skin is generally light 
yellow in tint, but brownish pigmentation is not uncommon. 

The terminal stage of the disease is identical with that of ordinary hepatic 
cirrhosis, with signs of portal obstruction, ascites and jaundice. 

Course. — This is chronic, the duration varying from several to many 
years, and in the majority from 5 to 12 years. 

Diagnosis. — The diagnosis is made merely by a process of exclusion 
after considering all other forms of chronic splenomegaly. The spleen is 
larger than in most cases of ordinary hepatic cirrhosis. The association of 
antemia and leuoopenia is important. 

Prognosis. — This is invariably bad, but greatly depends on the onset 
of complications, such as heemorrhage, hepatic cirrhosis, ascites and possibly 
thrombosis of the splenic or portal vein. Most patients die from haemorrhage 
or hepatic insufficiency, but a few simply from asthenia. 

Treatment. — This remains unsatisfactory, since the tntiology is unknown. 
The constant hypochromic anaemia has received insufficient attention in 
the past, and in the absence of actual haemorrhage it is generally possible 
by intensive iron theraf)y to raise the haemoglobin percentage considerably, 
with great improvement to health. After severe hcematemesis blood trans- 
fusion may be required. 

Apart from this general treatment, splenectomy has been the chief 
therapeutic measure recommended, based on the view that the changes in 
the spleen, whatever their origin, occur first and later infiuetice changes 
in the liver. Tliis hypothesis is by no means universall}^ held, and some 
maintain that the course of this chronic disease is unaltered by splenectomy 
at any stage. It is certainly true that splenectomy does not prevent the 
occurrence of severe and even fatal lucmatemesis, which has been met with 
several years afterwards. On the other hand, striking improvement has 
been obtained even in late and unpromising cases with ascites. It is clear, 
moreover, that some of the failures of splenectomy must now be set down 
to errors in diagnosis, since the differentiation of diseases such as leuco- 
erythroblastic anamiia (p. 783) is comparatively recent. On the whole, 
while opinion remains divided through lack of positive knowledge, both of 
tetiology and progress, splenectomy should be reserved for cases in which 
reasonable health is not being maintained in spite of active treatment of 
the antemia. Enormous splenomegaly or repeated attacks of perisplenitis 
are other indications for surgery. If splenectomy be decided upon, the 
blood platelet count should be carefully watched (as in every operation of 
splenectomy), and, if the count is high, the operation should be deferred. 
A rise in the platelet count occurs after splenectomy, and if figures of 750,(XK) 
or more per c.mm. are reached, there is some danger of widespread and even 
fatal thrombosis in abdominal veins or elsewhere. 

The alternative to splenectomy is X-ray treatment applied over the 
spleen, which may reduce the size of the organ, but does not influence the 
course of the disease. 
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TUBEROUI.OSIS OF THE SPLEEN 

Although the spleen shows tubercles in almost every fatal case of tuber- 
culosis, localised infection leading to chronic splenomegaly is rare. This 
does occur, however, and the splenic enlargement, which may be consider^ 
able, presents a difficult problem in diagnosis. The true pathology is seldom 
suspected, unless active tuberculosis is known to exist in other organs. 
In such circumstances, however, an amyloid spleen might first be suspected. 
The treatment must obviously vary in relation to the presence and course 
of tuberculosis elsewhere, but massive tuberculosis of the spleen should be 
regarded as dangerous and splenectomy is indicated. 


TUMOURS OF teE SPLEEN 

Simple tumours are very rare, but fibromas, haemangiomas and lymphan- 
giomas have been noted. 

Sarcoma is the only primary malignant tumour. Primary carcinoma of 
the spleen, because of the absence of epithelial tissue, cannot exist, and the 
rarity even of secondary carcinoma has been commented upon. 

Sarcoma is of two types — one diffuse and the other arising in, and 
producing great enlargement of, the Malpighian bodies. There may be 
great difficulty in deciding whether true tumour growth exists, or merely 
excessive proliferation of reticulo-endothelial cells. Secondary nodules in 
lymphatic glands may afford the only proof. Diagnosis is impossible without 
laparotomy. Splenectomy should be carried out, and cases of permanent 
cure arc on record. 


B. DISEASES OF THE RETICULO-ENDOTHELIAL 

SYSTEM 

The position of the cells of the reticulo-endothelial system within the body 
and the main functions attributed to them have already been discussed. 
Some confusion often arises because different terms are applied to the cells 
of this system, and it may be well to mention that monocytes, histiocytes, 
macrophages, endothelial cells and large mononuclear cells may all belong to 
this group, the cells being derived from reticular cells and from endothelium. 

The following diseases, not described elsewhere and associated with 
hypertrophy of this system of cells, are recognised : 


MONOCYTIC LEUKEMIA 

A variety of acute leukaemia only recently identified, and not easy to 
separate firom the acute myeloblastic type (see p. 802 ). 

27 
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HYPERCHOLESTBROLJIMIC SPLENOMEGALY 
IN DIABETES MELLITUS 

This is a rare condition, arising in conjunction with lipsemia in the blood. 
The enlarged spleen is filled with foamy cells containing lipoid, which, however, 
may not show double refraction to light when viewed through crossed NicoFs 
prisms, as does ordinary cholesterol-ester. For this reason, confusion with 
Gaucher’s disease may easily arise. Chemical analysis, however, proves the 
presence in the tissue of a great excess of cholesterol. These cases clinically 
often exhibit xanthomatosis of the skin, and some have shown the interesting 
complication of hepatic cirrhosis and jaundice. 

XANTHOMATOSIS. (See p. 1468.) 

SARCOIDOSIS. (See p, 1467.) 

GAUCHER’S DISEASE 

Definition. — An uncommon chronic disease, arising in early life and 
first characterised clinically by progressive splenic enlargement; hepatic 
enlargement soon follows the splenomegaly ; and, finally, the two organs are 
enormous. The condition is due to a peculiar type of reticulo-endothelial 
hyperplasia, in which the cells (in spleen, liver, bone-marrow and elsewhere) 
are filled with a lipoid substance named kerasin. 

/Etiology. — This is unknown, but it is possible that the condition is due to 
an inborn error of metabolism. The disease begins very insidiously in early 
life. Most cases are recognised before 10 years of age, but in a few, only in 
adult life. In a well-known published series, females outnumber males as 
much as 7 to 1, The Jewish race exhibits a special proclivity to this disease, 
but it is found in other races. Familial incidence is important, as affording 
some evidence of an inherited abnormality. As many as four children in a 
sinde generation of one family have suffered from the disease. 

Pathology. — The reticulo-endothelial cells, wherever they occur, become 
enormously distended with “ kerasin,” which is not doubly refractive to light. 
In paraffin sections the large foamy cells are very characteristic. The spleen, 
and later the liver, are grossly enlarged and smooth, and large collections of 
the cells in the bone-marrow may ultimately lead to spontaneous fractures. 
(See p. 1392). 

Symptoms. — Slowly progressing splenic enlargement is the first and 
cardinal sign. The enlargement soon forms a distinct bulge on the left side 
of the abdomen, and ultimately is enormous. This is followed later by 
enlargement of the liver. Ultimately the two organs may be so enormous 
as to appear to fill the whole abdomen. The lymph glands are never enlarged. 
The eyes show a phenomenon which is so constant as to be almost pathog- 
nomonic ; a brownish-yellow wedge-shaped thickening, or pinguecula, appears 
first on the nasal, and later on the temporal, side of each eye. The skin of 
the face, neck, forearms and hands frequently shows a peculiar brownish- 
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yellow solid pigmentation, or mottling, which may also be seen over both 
legs and ankles. The pigment does not appear to hsemosideiin. Haemor- 
rhage &om mucous membranes (epistazis, Heeding from the gums) is common, 
but never severe. Small haemorrhages and haemorrhagic pimples are frequent 
in the skin, particularly in areas liable to slight trauma. There are no character- 
istic changes in the blood, and anaemia is absent except in the very late 
stages. Apart from the inconvenience due to the enormous abdominal 
distension, the patients may complain little, and the mental faculties are 
unimpaired. 

Course and Termination. — The disease is very chronic, but exhibits a 
slow and progressive advance. Cases are on record of over 40 years’ duration, 
and of 20 years after splenectomy in adult life. Death often ensues from some 
intercurrent disease. 

Diagnosis. — The familial history ; early onset ; great and progressive 
splenomegaly ; hepatic enlargement ; changes in the eyes ; pigmentation ; 
and great chronioity — these constituting an almost characteristic and un- 
mistakable picture. Von Gierke’s disease (Glycogen disease) (p. 692) is 
distinguished by the great hepatic enlargement, together with an absence of 
splenomegaly. 

Treatment. — Splenectomy is to be recommended, in childhood if possible. 
Even if cure cannot be promised, the patient is relieved from the enormous 
subsequent abdominal distension. 


NIEMANN-PICK’S DISEASE 

Synonym. — Pick-Niemann’s Disease. 

Definition. — A rare more or less generalised disease of the reticulo-endo- 
thelial system, confined to infancy or very early childhood and rapidly 
fatal. First described by Niemann (1914) and Pick (1924), the affected cells 
are filled with a peculiar complex lipoid. At least 50 per cent, of the patients 
are of Jewish stock, and although a review of most of the recorded cases 
shows that there is some familial tendency, this is not very striking. 

Pathology. — Reticulo-endothelial cells, wherever they occur, are filled 
with a complex lipoid mainly composed of phosphatides. The liver, 
spleen and to a less extent the lymph glands are in consequence enlarged. 
Histological examination also reveals the presence of many foamy cells 
containing the lipoid in the bone-marrow and elsewhere. The blood picture 
is normal. 

Symptoms. — The disease begins in the first year, the infant does not 
thrive, and the exposed skin shows a brownish pigmentation. A mongoloid 
facies is occasionally noticed. The liver and g)leen rapidly enlarge, and 
may soon almost fill the distended abdomen. Groups of lymphatic glands 
are also swollen. 

Diagnosis. — Confusion may arise with : (1) Waren Tay-Sachs’ Disease 
(Amaurotic Family Idiocy), a disease of infants, strongly familial, almost 
always affecting the Jewish race, and due to a lipoid degeneration of cells 
of the central nervous system. In this malady, however, the liver and 
spleen are not enlarged. (2) Gaucher’s Disease. This begins later in child- 
hood and persists into adult life. (3) Von Jaksch’s Anssmia. This is at once 



8S6 DISEASES OF THE SPLEEN 

differentiated by the blood picture. (4) Congenital Syphilis with hepatic 
enlargement. 

Prognosis and Treatment* — Death occurs almost invariably within 
two years of birth, and no treatment is possible. 


HAND-SCHOLLER-CHRISTIAN’S disease 

Synon]rms. — Hand’s Disease ; Schliller-Christian’s Disease or Syndrome. 

Definition. — This is a rare lipoid disturbance of the reticulo-endothelial 
cells, but it is of greater importance than Niemann-Pick’s disease because 
some sufferers survive to adult life. First described by Hand in 1893, cases 
were also recorded by Schuller in 1915 and Christian in 1919 ; in all, over one 
hundred have been reported. 

Etiology. — This is quite unknown. There is no hereditary, family 
or racial tendency, and either sex may be affected. The disease usually 
first shows itself in early childhood, but occasionally somewhat later. Mental 
changes are absent. 

Pathology. — The diagnostic feature is the presence of localised deposits 
of cholesterol-ester in the bones of the skull, most easily recognised in the flat 
bones of the vault but also occurring elsewhere. Other bones of the body are 
rarely involved (see p. 1393) . Histologically the lipoid is contained in ‘ ‘ foamy ’ ’ 
cells, and giant cells are numerous. The lesion, in fact, closely resembles 
xanthoma (p. 1468), and the clinical features of the disease imder discussion 
are due to the peculiar and characteristic sites of the lipoid deposit. The 
cholesterol content of the blood is often, but by no means invariably, raised. 

Symptoms. — The three outstanding features of the disease are : (1) 
Bony defects of the skull, visible as areas of decreased density in X-ray 
films ; (2) diabetes insipidus, due to localised involvement of the pituitary ; 
and (3) exophthalmos, on one or both sides. 

The clinical signs which usually first attract attention in a child are 
diabetes insipidus or exophthalmos ; the former is present in 70 per cent, 
of all cases, the latter not so frequently. When X-ray films are taken defects 
in the skull are invariably visible. 

Diagnosis. — The three points mentioned above are characteristic. The 
changes in the skull, seen by X-rays, are essential ; but the diagnosis may 
still be made when one or even both of the others are absent. Various 
clinical features have been described in individual cases, but none of these 
form an essential part of the syndrome or aid diagnosis. 

Prognosis. — This is not good, and one third of the patients die in child- 
hood. The earlier the onset (before 5 years) the worse the outlook. The 
initial acute phase is evidently the danger. If the patient survives this 
and the chronic stage (presenting itself chiefly as diabetes insipidus) is 
reached, he may live for many years. 

Treatment. — X-ray therapy may benefit the local condition in the 
bones of the skull, and should be tried. Dietetic restriction of foods rich in 
cholesterol has been recommended, but is of doubtful value. No treatment 
is known to remove the exophthalmos, but the diabetes insipidus responds 
quite well to the usual therapy for that disease (p. 483). 
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RETICUL0-BND0THELI0SI8 OF THE SPLEEN 

Here may be mentioned a number of cases of chronic splenomegaly, 
often with enormous enlargement, and of unknown aetiology. The clinical 
picture resembles splenic anaemia, but on histological examination the organ 
exhibits extreme reticulo-endothelial hyperplasia, and frequently giant-cells 
are present. In some cases the liver has been found to be cirrhosed. The 
exact status of this group of cases is still undetermined, but the histological 
changes in the spleen are quite unlike Hodgkin’s disease, or any other type of 
splenomegaly. 

J. W. McKee. 



SECTION XII 

DISEASES OF THE LYMPHATIC SYSTEM 

INTKODUCTION 

The l;^mphatic system consists of the lymphatic vessels (lymphatics), the 
thoracic duct, the lymph nodes or glands, and multitudes of large or small 
collections of lymphoid cells scattered throughout almost every organ and 
tissue of the body. Examples of large collections are the tonsils, the Peyer’s 
patches of the intestine, the Malpighian bodies of the spleen, and the thymus 
gland. Small collections are well seen in the liver, the bone-marrow, the 
lungs, the thyroid gland, and in many other situations. 

Our knowledge of the functions of this abundant tissue !s still meagre. 
It seems certain that the larger collections of lymphoid tissue, and especially 
the lymph nodes, may be regarded as filters of the blood plasma. How is 
this ninction carried out ? It is now recognised that the lymph nodes are 
not made up merely of lymphocytes and lymph-follicles, but contain both 
lymphoid and reticulo-endothelial tissue. The sinuses of the lymph glands 
are lined by reticulo-endothelium, through which all substances entering the 
glands must pass. The functions of the reticulo-endothelial cells have already 
been discussed (p. 824), and it is this part of the lymph gland which is 
believed to filter out, or store, foreign particles, bacteria, and metabolic 
products. As a result, the gland may often be damaged or diseased. 

A lymph gland is arranged in follicles, and it was long claimed that the 
centre of each follicle, which contains pale and larger cells, is the “ germinal’ 
centre ” in which new lymphocytes, large and small, are formed. It is now 
considered more 2 ^robable (although still unproved) that the large pale 
central cells are essentially reticulo-endothelial in function. 

The purely lymphoid parts of the glands are the source of the lymphocytes, 
but the functions subserved by these cells, in the blood stream and elsewhere, 
are still unknown. 

The thymus gland is also double in structure, the larger cortical part 
being chiefly composed of ordinary lymphoid tissue, while the smaller 
medulla (Hassall’s corpuscles) is epithelial in origin. 


DISEASES OF THE LYMPHATIC VESSELS 

(i) DISEASES OF THE THORACIC DUCT 

Apart from obstruction of the duct, caused by intrinsic or extrinsic tumours 
(usually malignant in nature), and less often by tuberculosis, aneurysm and 
lymphadenoma, lesions in tins situation are rare and are very difficult of 
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recognition during life. The results of obstruction are chylous pleural effusion 
and (or) chylous ascites. Since chyliform ascites may occur without obstruc- 
tion to the thoracic duct, as in tuberculous peritonitis, peritoneal carcinoma- 
tosis and even in cirrhosis of the liver, the presence of a milky pleural effusion 
is better evidence of a thoracic duct lesion than is a milky asdtes. But even 
here the diagnosis is by no means certain on this fact alone. Chyluria, with 
chylous oedema of the genitals and lower extremities, if concurring with one 
or both of the above do, however, make diagnosis of obstruction to the 
thoracic duct almost certain. 


(ii) DISEASES OF THE LYMPHATIC VESSELS 

(i) Lymphangitis. — Acute inflammation of the smaller lymphatics is a 
very common infection, and is mainly of surgical signiflcance. When present 
in septicsemia, however, its importance lies in the fact that it indicates the 
area of primary septic infection, or that pyssmic metastases are threatening 
in the neighbourhood of the inflammation. The appearance is that of reddish 
lines on the skin, running in the long axis of the limb, or of a red blush, here 
or elsewhere, associated with pain, tenderness and slight oedema. Chronic 
lymphangitis is usually tuberculous or syphilitic in nature. 

(ii) Lymphangiectasis. — This condition is usually the result of obstruction 
of the larger lymph vessels, causing dilatation of the smaller radicles, as by 
carcinoma, scar tissue, etc., or by infiltration of the walls of the vessels by 
tubercle or syphilis. Elephantiasis is a chronic affection, usually of one or 
both legs, leading to great increase in size of the limb. It may be congenital 
or acquired. In the latter case the condition may be due to infection by 
Filaria sanguinis, which causes lymph stasis and also inflammation of the 
skin and subcutaneous tissues. 


DISEASES OF THE LYMPH NODES 

A. LOCAL 

(i) Acute Local Lymphadenitis is generally associated with acute lymph- 
angitis and is due to the same causes — acute septic inflammation of the skin or 
mucous surfaces of the part drained by the lymphatics affected. The lymphatics 
associated with the fauces are those most often involved, for obvious reasons. 
The tender and swollen nodes may suppurate, in which case the inflammation 
spreads, leading to peri-adenitis and mvolvement of the skin. 

(ii) Chronic Local Lymphadenitis is more often due to tuberculosis 
than to pyogenic infection. 

Chronic Tuberculous Lymphadenitis 

Synonym. — ^Lymph Gland Tuberculosis. 

This manifestation of tuberculosis, when locaUsod, is seen chiefly in 
children. The cervical glands are most commonly affected, but the bronchial 
glands and mesenteric glands are also frequently involved. 



840 


DISEASES OF THE LYMPHATIC SYSTEM 

The cervical gJmds may be invaded on one or both sides of the neck, and 
by their enlai^ement may cause eiuch deformity. It should be rememl^red 
tl^t frequently many more glands are diseased than can be detected by the 
eye or by palpation. The enlarged glands may subside spontaneously under 
conservative treatment, but on the other hand may become adherent and 
matted together. Later, caseation may ensue, the skin becomes involved 
and a sinus results, with discharge of sterile tuberculous pus. Secondary 
pyogenic infection should then be guarded against. Tuberculous glandular 
enlargements are always painless. 

Nowadays attempts to remove masses of non-caseous tuberculous glands 
in the neck are rarely justified, if at all, since other infected lymph nodes 
must be left behind. The best treatment is general and nutritional, as 
advised for other forms of tuberculosis, and an open air life in a sunny coast 
resort is to be strongly recommended. If local caseation occurs and fluctuation 
is clearly detected, surgical excision must be employed, since in this way 
involvement of the skin, sinus formation and an ugly depressed scar may be 
avoided. The site of the surgical scar should be carefully chosen for its 
cosmetic effect, and by skilful retraction of the skin may be placed in some 
suitable fold away from the lesion. 

The treatment of tuberculosis of the bronchial glands and mesenteric 
glards is discussed elsewhere. 

Local tuberculous enlargement of lymph nodes in the axillae or groins, 
both in children and adults, is so rare that other diseases should always be 
suspected. 


B. GENERAL 

(i) Acute Generalised Lymphadenitis. This occurs in every one of 
the acute infectious diseases, but is particularly frequent, and therefore of 
special diagnostic importance, in German measles, measles, scarlet fever 
and diphtheria. In glandular fever there is generalised lymphadenitis 
associated with mononucleosis. 

(ii) Chronic Generalised Lymphadenitis. This is seen in the secondary 
stage of S 3 rphilis, and rarely in tuberculosis. In the latter infection the char- 
acter of the nodal enlargements varies with the histological reaction to the 
bacillus and with the tendency to caseation, which may be well, or ill, marked. 
It is in cases in which caseation is delayed, or absent, that the diagnosis 
from lymphadenoma is sometimes very difficult, or quite impossible, in the 
absence of biopsy. 


C. NEOPLASTIC 

Lymphatic glands are invaded both by carcinoma and sarcoma. In 
carcinoma the involvement is secondary, and the situation and line of spread 
of the enlargement is often of critical importance in the diagnosis of the seat 
of the primary growth. Primary lympho-sarooma is dealt with separately 
(p. 844), but secondary invasion by sarcoma is not infrequent. 

Enlargement of lymphatic glands, local or general, in Hodgkin’s disease 
and chronic lymphatic leuksemia, is discussed el^where. 
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HODGKIN’S DISEASE 

Synonym. — Lymphadenoma. 

Definition. — A disease characterised by painless, progressive enlarge- 
ment of lymph nodes, usually beginning in one group and spreading to other 
groups, and associated with hyperplasia of lymphoid tissue in the spleen, 
Uver and other organs, with anaemia. 

The disease appears definitely to be a specific entity. Its causation is 
unknown. In nosology it is by some placed amongst the microbic infections, 
and by others amongst the neoplasmata ; it has afiinities with both of these 
processes. 

Etiological Factors. — The disease occasionally follows upon known 
infections — ^pyogenic, tuberculous or syphilitic — but in these cases it would 
appear to be of the nature of a secondary infection rather than an expression 
of any one of these diseases. It may coexist with tuberculosis. Though it 
may arise at almost any age, the chief incidence is during the first four dec^es 
of life. It is about twice as common in males as in females. Though some- 
times seen in two or more members of the same family, there seems to be 
little or no real hereditary tendency. 

Pathology. — The enlarged l3rmph nodes tend to remain discrete, and the 
capsule of the node is rarely, if ever, infiltrated. The masses are sometimes 
very large and may weigh several pounds. Individual nodes are seen to be 
of a pinkish-grey colour, smooth, “ leathery ” to the feel and, on section, 
show yellowish strands passing in from the capsule, with rather translucent 
whitish tissue between them. Areas of necrosis are unusual. Microscopic 
examination reveals great proliferation of the reticular endothelium, hyper- 
plasia of the lymphoid cells and a mixture of large hyaline cells, plasma cells 
and eosinophil leucocytes. Some of the endothelial cells are very large and 
are multinuclear. These cells have some resemblance to giant cells, but their 
outlines are more regular and their nuclei are superposed ami placed in a 
mass near the centre of the cell rather than ranged around the periphery. 
The presence of these large multinuclear endothelial cells, together with 
eosinophil cells, constitutes the most characteristic feature of the lymph- 
adenomatous lesion histologically. 

The s^deen is generally enlarged at the time of death, but great enlarge- 
ment, though it does sometimes occur, is unusual. The organ is quite firm, 
preserves its natural contours, and adhesions are often present. The surface 
is sometimes slightly nodular. On section the well-known “ hardbake 
appearance is seen — whitish-grey areas (of lymphadenomatous material) 
embedded in a dark red matrix (of spleen pulp). 

The liver is the organ most often affected next to the spleen. The de- 
posits are found to lie chiefiy in the portal canals. There is usually associated 
fatty change. 

Of other organs and tissues, the lungs, kidneys, bones and intestines are 
those chiefly affected. 

Symptoms. — In the great majority of the cases the first symptom is the 
appearance of enlarged lymph nodes in the neck. The first nodes to be 
involved are more often in the posterior than in the anterior trian^e. At 
this time the patient is not ill, nor does a full investigation, as a rule, discover 
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signs of disease elsewhere ; there is little or no ansemia. Other, but less 
common, situations for the initial node swellings are the axillas, the groins, 
the mediastinum and the abdomen. There is usually an interval of some 
months before general symptoms appear, and their onset is usually insidious. 
In some cases, however, the general symptoms advance rapidly. There is 
an acute type of the disease, associated with early generalisation of the node 
involvements, and if the original local lymph node enlargement is overlooked, 
the simulation of some such acute infection as miliary tuberculosis may be 
very close. 

The features of the lymph node swellings are important. They soon 
become visible. They are painless, insensitive, and in the early stages of the 
disease they mobilise easily. To the feel, the nodes are firm and leathery. 
They tend to remain discrete, without involvement of the capsule and there- 
fore without coalescence. The skin is only rarely involved ; and when it is, 
or when, with equal rarity, the nodes undergo caseation or suppuration, this 
is due to secondary infection by pyogenic organisms or by tubercle. After 
a while the enlarged nodes tend to become massive tumours, and certain of 
the above features change — their mobility lessens and the individual nodes 
are difficult to recognise. 

Two sets of symptoms now become added to the initial superficial node 
enlargements — the general symptoms of the disease, and symptoms referable 
to pressure and infiltration of the lymphadenomatous tissue in different parts 
of the body. 

The general symptoms include a sense of lassitude and weakness, shortness 
of breath on exertion, sweating and loss of weight. Pruritus is rather com- 
mon and may be very intractable. The colour of the skin changes to a cafi- 
aU‘lait tint, and in some cases a well-marked general jugmentation develops. 
Pyrexia ie quite common. The form most often seen is a mild grade of remittent 
pyrexia, similar to that seen in tuberculosis. Not at all infrequently, how- 
ever, the pyrexia assumes an undulant character, and the recognition of this 
type of fever is of great importance in diagnosis. It is not at all uncommonly 
overlooked, especially if morning and evening charts are not kept. Some- 
times tlie undulant feature is very regular, a wave of pyrexia of some 10 to 
14 days’ duration is followed by an apyrexial period of somewhat shorter 
duration, when the pyrexial period is repeated, and so on. The symptoms 
wax and wane with the pyrexia, not only the general symptoms but, at 
times, symptoms of a focal kind. The writer has seen a case of this sort in 
which acute pulmonary symptoms were present, and the disease was thought 
to be a relapsing broncho-pneumonia. Such pyrexia as is here referred to 
is termed the “ Pel-Ebstein type,” after the two observers who first described 
it. There is a third, and less common, form of pyrexia : the continued type 
somewhat resembling typhoid fever. It occurs in severe and rapidly pro- 
gressive cases. 

The anosmia, though it may be severe, has not, despite tradition to the 
contrary, any special features, nor is the blood picture often helpful in 
diagnosis. The red blood count and the haemoglobin estimate are those of 
a ** secondary ” anaemia. The white cells vary much in number and in kind, 
Leuoopenia is present in some of the more acute cases, and is occasionally 
a striMng accompaniment of the pyrexial phases in a marked Pel-Ebstein 
fever. In the majority of coses, however, the leucoc 3 rte count shows a 
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moderate rise (10,000 to 20,000). Tho absolute eosiuophil count quite 
frequently lies above the top figure of the range in health (400), and this 
faot may therefore be of some diagnostic help. 

Focal symptoms^ as already stated, are due, in the main, to pressure by 
the lymphadenomatous masses. Mediastinal pressure causes distressing 
dyspnoea, cyanosis and stridor ; laryngeal palsy may be bilateral and may 
require tracheotomy — in which case the operation may tax the resources of 
the most experienced surgeon. Enlarged hilum glands and invasion of the 
peri-bronchial tissues produce collapse of lung, pleural effusions (sometimes 
haemorrhagic or chyliform), and bronchiectasis with haemoptysis. Masses iu 
the transverse fissure of the liver may cause jaundice and ascites. 

An interesting and not very uncommon complication is a paraplegia due 
to meningeal involvement about the lumbo sacral region or the cauda equina. 

Diagnosis. — This is from other causes of lymphadenopathy, both local 
and general, such as tubercle, syphilis, the less acute form of glandular fever, 
leukromia and generalised neoplasmata. There are two diseases which 
confuse with Hodgkin’s disease in particular : these are tuberculous adenitis 
and lympho-sarcoma. Especially does the imcommon form of tuberculosis, 
termed “ endothelial,” cause difficulty. In such circumstances biopsy alone 
may serve to establish the diagnosis. But even then the problems may not 
be solved, because the node removed may not show characteristic changes, 
being as yet inconclusive in its early morbid appearances or being too fibrotic. 
Care must be exercised in the choice of the lymph node to be excised : the 
one most easy to remove is not necessarily the best for diagnostic purposes. 
M. H. Gordon has recently found that an extract of the affected lymph 
nodes causes an encephalitic syndrome in rabbits which he regards as specific. 
This biological test may therefore be used in diagnosis ; its specificity requires 
confirmation. 

Course and Prognosis. — Trousseau’s description of the disease as 
having three stages— the stage of local lymph-node enlargement, the stage of 
general lymphatic enlargement, and the stage of cachexia — holds good for 
the great majority of cases. But cases may be acute throughout, the total 
duration not exceeding three months. In other instances, long periods of 
remission occur, and these, with modern irradiation methods of treatment, 
are much more frequently seen nowadays than formerly. The average 
duration of tho disease is perhaps about five years. Patients in whom the 
diagnosis has been well established may be found in moderately good health 
ten years later. But complete arrest must be quite rare if, indeed, it occurs 
at all. Rather rapid “ lighting up ” in a quiescent case is one of the striking 
features of the disease, and though the condition may be, again and again, 
stabilised by treatment, the level of health after each active phase has 
passed is found to be lower than it was previously. 

Treatment. — Excision of the enlarged nodes, formerly much practised* 
has to-day been almost completely abandoned in favour of irradiation 
methods, using either X-rays or radium for the purpose. Of the two methods, 
X-rays appear more generally useful. It is at present the usual custom to 
use light and frequent doses, irradiating the nodes, the spleen, the mediastinum 
and other parts known to be affected, mapping out the areas to be treated 
and selecting the angles of application with great care. These light doses 
may be given daily over a period of two or three weeks, and repeated after an 
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appropriate iutervaL A course of arsenic may now be administered, and 
nothing seems better for this pu^ose than the old-fashioned Fowler’s solu- 
tion (liq. arsenicalis) in an alkaline draught, commencing with min. 3 and 
gradudly increasing to nun. 10 or min. 15 t.d.s.p.c. General hygienic 
measures should be attended to throughout the treatment. Amtigen 
therapy, based upon Gordon’s researches, is on trial. 


LYMPH08AEC0MA 


Definition. — A disease arising in different parts of the lymphatic 
system, locally malignant and invading neighbouring structures ; and later, 
spreading by the lymphatics to give rise to metastases in distant organs. 

Etiology. — The incidence of lymphosarcoma is very similar to Hodgkin’s 
disease, but this disease is much less frequent. 

Pathology. — The commonest site of origin of the disease is in the cervical 
lymph glands, next in the mediastinal glands, and more rarely in the tonsils, 
the lymphoid tissues of the naso-pharyux, the retro-peritoneal lymph glands 
and the lymphoid tissue of the intestine. In section the affected tissues have 
a homogeneous appearance. Histologically the essential diagnostic point is 
the uniform replacement of the normal structure of the lymph follicles by 
cells which are all alike and which generally closely resemble small lympho- 
cytes. Between the cells is a fine reticulum, well shown only by special 
staining, and absent in ordinary “ round-celled sarcoma.” When the cells 
are uniformly larger, and possibly derived from reticulo-endothelial parts of 
the lymphatic system, a histological diagnosis of endothelioma may be justified, 
but otherwise the disease is identical. 


Many, but not all, tumours arising in the mediastinum are examples of 
oat-celled carcinoma of the lung arising in a bronchus (p. 1219), so that 
mediastinal lymphosarcoma is less common than was formerly supposed. 

In the later stages of the disease distant groups of lymphatic glands may 
be involved, but the spleen is not often enlarged. At necropsy secondary 
growths may be widespread, but are often too small to be recognised except 
by the microscope. 

Symptoms, — When arising in the cervical lymph glands, the enlargement 
is rapid, matting together soon occurs, and local destruction with ulceration 
may ensue. Otherwise, especially if the glands involved are in deeper situa- 
tions, the symptoms are chiefly those of pressure and invasion of neighbouring 
structures. In contradistinction to Hodgkin’s disease, general symptoms are 
few. The patient may appear in good health, and the cachectic state seen in 
the late stages of lymphadenoma is absent. Fever also is much less common. 
The blood picture is usually not distinctive, but in a few cases may suggest 
lymphatic leukaemia. 

Diagnosis. — This is principally from Hodgkin’s disease, but other diseases 
of the lymphatic system should also be excluded. Bemoval of a suitable 
lymphatic gland or portion of tissue is the only rational means of diagnosis. 

Course and Prognosis. — The course is more rapidly fatal than in 
Ho^kin’s disease, but may be greatly influenced by treatment. 

^lefttment. — ^Lymphosarcoma is more susceptible to suitable X-ray 
treatment than almost any of the varieties of enlargement of the lymphatic 
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dands, and the localised masses generally disappear with great rapidity. 
Recurrence elsewhere, however, is soon manifest, and most patients die of 
asthenia. No permanent cure can yet be hoped for. 

STATUS LYMPHATICDS 
Synonym. — Lymphatism. 

Under this term are classed, somewhat loosely, a number of cases met 
with in which there is hy^rplasia of the lymphatic tissues in the body. 
The note of dramatic significance is given to these oases because, in them, 
sudden death is prone to occur, whether during ansesthetic administration 
or otherwise. 

Since the thymus is found to be enlarged with great constancy in such 
patients, considerable importance attaches to this part of the picture, though 
it is probable that the essential nature of the diseased state is much more 
general, and that such local hyperplasia alone, though it has serious possi- 
bilities, is not responsible for more than a proportion of the fatalities. 

Though the diagnosis of thymic hyperplasia is nowadays greatly assisted 
by X-ray examination of the thorax, by far the majority of instances of lymph- 
atism are only discovered in the post-mortem room. Children who present 
a pallid and flabby facies are by no means necessarily lymphatic ” in the 
sense of the word here used. Nor does the presence of “ thymic asthma 
necessarily denote more than the local lesion of an enlarged thymus. In 
other words, lymphatism always presents thymic hyperplasia as one of its 
features, but demonstration of thymic enlargement, whether before or after 
death, by no means proves the existence of lymphatism. The real nature of 
this latter condition is quite unknown. 

MIKULICZ’S DISEASE 

Definition. — A slowly developing bilateral enlargement of the lachryma 
glands, followed by similar symmetrical enlargement of the salivary glands — 
the parotid, the submaxillary and the sublingual. 

Etiology. — This is unknown. The condition occurs only in adult life. 

Pathology. — This disease, described in 1888, is included here rather than 
under conditions affecting the salivary glands because the enlargement 
is due to hj^rplasia of the lymphoid tissues, and not of the secretory elements. 
Excised tissue shows changes resembling sarcoma or lymphatic leukasmia, 
and the condition has occasionally progressed to true leukssmia. 

S 3 rmptoms. — The enlargement of the glands is symmetrical, painless and 
slowly progressive. The ultimate deformity may be very great. The only 
symptoms complained of are interference of vision and impaired salivary 
secretion. The general health is unimpaired. 

Diagnosis. — This depends on the clinical features described. Leukeemia, 
Hodgkin’s disease, tuberculosis and syphilis, in all of which enlargement of 
the salivary glands may be present, should be excluded. 

Treatment. — Arsenic, potassium iodide and X-ray therapy have all been 
tried, but the disease pursues a very chronic course 

HOBDEU. 

J. W. McNee. 



SECTION XIII 


DISEASES OF THE CIRCULATORY SYSTEM 

DISEASES OF THE HEART AND PERICARDIUM 

PHYSIOLOGICAL CONSIDERATIONS 

In normal ciicumstanoeB it is the left ventricle which gives rise to the clinical 
apex-beat, and the apex-beat may then be defined as that part which is 
farthest to the left at which a definite forward thrust is imparted to the 
finger held perpendicularly to the chest. When the right ventricle is much 
enlarged, however, that chamber may displace the left ventricle backwards, 
so that the apex-beat is due to the contraction of the right, instead of the 
left, ventricle. 

The sino-atmcuhr node is a small node of specialised tissue which is 
situated at the junction of the superior vena cava with the right auricle. 
In it are nerve fibres and ganglion cells, which are connected with the vagus 
and sympathetic nerves. The auriculo-ventriadar node is a small node of 
specialised tissue which is situated in the septal wall of the right auricle. 
The auriado-ventricular bundk, or bundle of His, is a bundle of tissue con- 
necting the auricles and ventricles. It arises ftom the auriculo-ventricular 
node, passes forwards in the interauricular septum, then turns downwards, 
and at the upper margin of the interventricular septum divides into two 
main branches, one of which goes to the right and the other to the left ventricle, 
each eventually terminating in widespread subendothelial arborizations — 
the Purkinje fibres. Nerve-fibres and ganglion cells are present in the auriculo- 
ventricular bundle, and its blood supply is mainly derived from a special 
branch of the right coronary artery. 

The heart muscle possesses certain inherent properties, namely : Rhythmi- 
city, by which is meant the power of generating impulses which can excite 
it to contract rhythmically ; excitability, the power to receive impulses for 
contraction ; contractility, that of contracting in response to impulses or 
stimuli ; conductivity, that of conveying waves of excitation or impulses 
from fibre to fibre ; and tonus or tonicity, a condition of sustained partial 
contraction, independent of systolic contractions, by virtue of which the 
muscle fibres offer more resistance to stretching during diastole than they 
would owing to their inherent elasticity or other properties alone. 

The function of rhythmicity is more developed in th^ remains of the 
pimitive cardiac tube than in the auricular or ventricular tissue, especially 
m the remains of the sinus venosus. Implses therefore normally arise at 
the latter site, and there is reason to believe that they begin in the sino- 
auzicular node, for which reason the node has been called the “ pace-maker ” 
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of the heart ; the rhythm of the sinus governs that of the remaining segments 
of the organ. The function of conductivity is most developed in the auriculo- 
ventricular node, the bundle, and its branches ; and that of contractility in 
the muscle fibres of the auricles and ventricles. 

From the sino-auricular node, the wave of excitation travels to the other 
portions of the heart by means of the function of conductivity. It first 
spreads over the auricles, and auricular systole takes place. It is then con- 
veyed tlpough the auriculo-ventricular node, along the auriculo-ventricular 
bun^e, its branches and ultimately the subendothelial arborisations, and is 
so distributed to the ventricles, the latter contracting in response to excitation 
waves received from the auricles. 

The interval separating the commencement of auricular and ventricular 
contraction is of great clmical importance, for it is an index of the time- 
relations of the contraction of the auricles and ventricles, and of the function 
of conductivity of the auriculo-ventricular node and bundle above its division. 
It is called the As-Vs interval. The function of the conductivity of the heart 
may be measured by means of the electro-cardiograph and the clinical 
polygraph. 

But while normally the function of rhythmicity is most developed at the 
sinus part of the auricle it may be so in any other portion of the remains of 
the primitive cardiac tube, in which event the impulses are generated at that 
particular point ; for this reason the different parts of the heart are capable 
of starting independent contractions. They may arise in the auricle ; or 
in the auriculo-ventricular node or the bundle above its division ; or in the 
ventricle itself, probably in the subendothelial arborizations. 

When the impulses are generated in the sinus part of the auricle, we speak 
of normal or sinus rhythm. When they arise at an abnormal point, t.e. at 
some site other than the sinus, the abnormal focus is sometimes termed 
ectopic (Lewis) or heterotopic (Hcring), and the contraction an ectopic beat. 
The term ectopic rhythm also is sometimes employed. 

When the ventricular contraction is the resiilt of an excitation wave 
which comes from above the division of the auriculo-ventricular bundle, it 
is sometimes termed supra-ventricular in origin ; and when it is due to an 
impulse generated below the division of the bundle, it is sometimes called of 
ventricular origin. 

When the ventricular contraction is supra-ventricular in origin, but the 
manner of conduction of the wave of excitation along the normal channels 
is abnormal, the ventricular beat is sometimes called aberrant. 

In what is termed auriculo-ventricular nodal rhythm^ the impulses arise 
in the auriculo-ventricular node, and travels upwards into the auricles and 
downwards into the ventricles, giving rise to a simultaneous contraction of 
both auricles and ventricles. 

When the ventricles beat independently of the auricles, the independent 
rhythm of the ventricles is called “ idio-ventricular ” rhythm. It is found 
only in association with auriculo-ventricular block. 

Throughout systole the heart muscle is absolutely refractory and so does 
not respond to a stimulus, whatever its strength. Immediately ^.fter systole 
the muscle is relatively refractory, during which it may respond to a stron^r 
stimulus but not to a weaker one. When stimulated, tne cardiac muscle either 
does not contract at all, or it does so to the fullest possible extent at the 
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tittle, whether the stimiiltis be weak or strong ; it is a ease of all or none/’ 
The longer the time that has elapsed since the previons contraction, the 
weaker is ihe stimtilus required to bring about a farther oontratjtion. ruither, 
the greater the degree of excitability of the muscle-fibres, the weaker is the 
stimulus inquired, and the earlier in the refractory period will the heart 
contract. The amount of contraction does not depend upon the strength of 
the stimulus e^loyed, but varies according to the time at which the stimuli 
are applied. When a contraction occurs early in diastole, the contraction in 
the sncceeding cardiac cycle is weaker than that preceding it. Within 
certain limits, the degree of contractility depends upon the length of the 
preceding diastole ; the greater the period of rest, the more perfect and full 
IS the recovery. It can, therefore, be readily understood that the greater 
the heart-rate the greater is the possibility of cardiac failure. Similar laws 
apply to each of the other special functions of the heart muscle. In the case 
of conductivity, for example ; when conduction occurs, this function has been 
exercised to the fullest extent possible at the time of stimulation. The 
refractory period follows immediately after the conduction of a stimulus, 
and during this brief period the muscle-fibres cannot again conduct a stimulus, 
conductivity being completely exhausted. Restoration, however, quickly 
commences, and ultimately the function is restored. The extent of the 
relaxation between the contractions depends upon the degree of tone present, 
and upon the rate of the heart-beat. With a slower rate there is, of course, 
more time for full relaxation. There should be a sufficient period of rest after 
each function has been exercised. Within certain limits, the greater the 
period of rest the more perfect and full is the recovery of each special function. 
In heart failure one or more of the five fundamental functions of the fibres 
of the heart muscles are at fault, and, if this occur to two or more simul- 
taneously, the different functions arc not necessarily equally affected. From 
what has been said, the value of rest in heart failure can be readily understood. 

The pulsus alternans is probably an indication of depressed contractility 
of the heart. When conductivity of the heart is impaired, there is some 
degree of heart-block. A lowered state of tonicity results in dilatation of the 
heart and it may be of the auriculo-ventricular orifices. 

The heart has the power of rhythmically contracting and dilating, due to 
an inherent power possessed by the cardiac musculature, independent of any 
extrinsic nervous influence. N evertheless, the activity of the various functions 
of the muscle-fibres it under nervous control. Both the inhibitory fibres of 
the vagus and the accelerator fibres of the sympathetic are normally in a 
state of tonic activity, and the cardiac centres are in a state of continuous 
e^ght excitation. 

Tax Carmac CircLB.— Stated briefly, in the cardiac cycle there occur in 
rapid succession auricular systole, ventricular systole and ventricular diastole. 
There are three phases in the systole of the ventricles, namely : (a) The 
period during which all four valves are closed ; this is called the pre-sphygmic 
period. (6) The period during which the semilunar valves are open ; tins is 
called the sphygmic or pulse-period, (c) The period between the closure of 
the semilunar valves and the opening of the auriculo-ventriOular valves ; 
this is called the post-sphygmic period. It should be noted that the sphygmic 
or pulse-period in a tracing of the cardiac apex, carotid pulse or radial pulee, 
does not refer to the actual time of occurrence of ventricular systole, but 
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to tL period to the tmdtig ; and, on aeootint of the distanoe from the heart, 
the ephygmic or pj^se^period will neoesearily bo later to a radial tracing 
than the same period to a tracing taken at the cardiac apex or over the 
carotid. The periods of time whidi elapee between the apex^beat and the 
carotid pulse, and between the carorid and radial pnlses, have each been 
found to be yV^h of a second ; the pulse-period, therefore, to a radial tracing 
commences about y^th of a second behind the same period in a tracing of the 
carotid, and about ^th of a second behind that in a car^ogram. 

Assuming that in normal health the human heart beats about 72 times 
per minute, each cardiac cycle, therefore, is completed in about ^^^ths of a 
second, this time being divided up in the following manner : systole of 
auricle, y^jth of a second ; systole of \'cntriole, y^^ths of a second ; diastole, 
y^ths of a second. The most stable part of the cardiac cycle is the ventricular 
systole, and the most variable is the diastole. The rate of the heart-beat 
mainly depends upon the duration of the diastole. When the heart beats 
unusually quickly, the duration of the diastole is shortened by a greater 
degree than that of the systole ; in other words, when the period of the 
cardiac cycle decreases it is the long pause which is particularly shortened. 


THE CLINICAL POLYGRAPH 

The clinical polygraph was the instrument employed by Mackenzie in 
his epoch-making researches on irregular action of the heart and the results 
of the administration of the digitalis group of drugs in those suffering from 
cardiac affections. 

By means of this instrument the movements of both auricles and ventricles 
can be recorded graphically, the time-relations of the contractions studied, 
and the function of conductivity of the auriculo-veutricular bundle above 
its division measured. It is possible to identify sinus arrhythmia, the various 
types of extrasystoles, the various degrees of auriculo-vcntricular heart-block, 
the pulsus alternans, auricular fibrillation, and a proportion of cases of 
auricular flutter. At the present time, however, the clinical polygraph has 
largely been superseded by the electrocardiograph in clinical practice, since 
the latter gives practically all the information to be obtained by the poly- 
graph, its findings are more accurate, and it provides additional information 
(see p, 999.) 

Clinical electrocardiography is dealt with at the end of the Section. 

By means of the clinical polygraph it is possible to obtain tracings of any 
two of the following ; The radial or brachial pulse, the apex-beat, the carotid 
pulse, the jugular pulse, the liver pulsation, and the respiratory movements. 
A time-marker registers ^th of a second on the recording surface. For clinical 
purposes, it is usual to take simultaneous records of the radial or brachial 
pulse, and of the pulsation of the jugular vein at the root of the neck. A 
tracing of the radial pulse is called a sphygmogram or arteriogram, and a 
tracing of the venous pulse is called a phlebogram. 

The pHLEBoauAM. — In a normal pmebogram, in each cardiac cycle, three 
main elevations, separated by three depressions, are to be observed (Fig. 20). 
The three waves are called the o, c and v waves respectively. The a wave 
is due to the aurictilar systole. The c wave is probably due to the impulse 
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of the carotid artery, but a sinular wave occurs in intra-auricular pressure 
corves and, therefore, the c wave may be partly venous. The o wave is due 
to stasis ; during ventricular systole the pressure in the right auricle and 
jugular vein rises steadily, falling suddenly with the openixm of the auriculo- 
ventoicular valves, and this sudden fall of pressure marks the summit of the 
V wave. Occasionally a fourth wave, the A or 6 wave, occurs in diastole 



Fio. 20. — Simultaneous tracings of the jugular and radial pulses, showing the normal 
form of venous pulse. Note that the o-e interval is ^th second, and that the 
summit of the v wave coincides with the dicrotic notch of the radial pulse. 

between the v wave and the o wave of the next cycle (Fig. 21). The waves of 
the jugular curve are identified by their time-relations to points on the radial 
pulse. The commencement of the c wave occurs second before the 
main radial upstroke, and the summit of the v wave is synchronous with 
the bottom of the aortic notch in the radial pulse. When the v wave is 
double and v®), the apex of the second v wave is synchronous with the 
aortic notch. The a waves are recognised by exclusion, after identifying 
the c and v waves. The period of ventricular systole corresponds in time 
to the segment of the venous curve between the commencement of c to 



Fio. 21. — Simultaneous tracings of the jugular and radial pulses. The jugular curve 

shows the a or 6 wave. 

the summit of v. The a-c interval, from the commencement of the a 
wave to the commencement of the c wave, approximately represents the 
conduction time between auricles and ventricles, and measures normally 
between 0*15 and 0*2 seconds. If it exceeds Jth second, it indicates 
depressed conductivity by the auriculo-ventricular node or bundle. "V^en 
the cardiac rate is unusually frequent, the duration of the diastolic 
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interval is shortened, so that the v wave approaohes more and more to the 
following a wave, and v and a may even comcide and superimpose. 

In cases of great distension of the right auricle the c and v waves coalesce 
to form a plateau-shaped wave (Fig. 22). This was described by Mackenzie 



Flo. 22.— Simultaneous traoings of the jugular and radial pulses, from a case of auricular 
fibrillation, showing the ventricular form of venous pulse, and an unusually slow 
radial pulse. 

as the ventricular form of venous pulse when it occurred in the absence of the 
a waves, but the condition is due to the great distension rather than to 
auricular fibrillation. 


CIRCULATORY FAILURE 

It is necessary to point out that there are two varieties of circulatory 
failure, namely, cardiac or central, and peripheral. In the first variety the 
fault lies in the Eearf itsdf. In the second, there is failure of the circulation 
at the periphery. In some cases both forms are present, as may occur in 
diphtheria and pneumonia. 

It is important to note that syncope may be cardiac, or peripheral, in 
origin, and is much more commonly due to the latter. 

A. Heaet Failube 

In the study of heart disease it is of fundamental importance that we 
should have a true conception of the principles which underlie heart failure. 
It is also of much practical consequence to recognise the beginning of failure, 
and, in addition, to distinguish between the various degrees which may arise 
later. 

It should be understood that the essential cause of cardiac failure lies in 
the heart muscle, and is due to changes in the heart muscle which render it 
unable to maintain an efficient circulation. If this view of the causation of 
heart failure be correct, valvular defects and disturbances of the cardiac 
mechanism, such as auricular fibrillation, and diseased conditions of the 
blood vessels, should be regarded from the point of view of the relation which 
they bear to the myocardium, as well as specific affections in themselves. 
Let us take the case of a valvular lesion : First of all, it can be readily under- 
stood that it is a mechanical impediment to the heart muscle in its work. 
But it should be remembered that there are, as a rule, along with the chronic 
valvular lesion, coincident changes in the cardiac musculature, or the blood 
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vessels, or both. In all cases of chronio valvular disease, therefore, it is of 
importeaoe that we should endeavour to ascertain whether the lesion which 
has invaded the valve has also affected the myocardium, or the blood vessels, 
or both, and, if so, to what degree. 

By the ‘ reserve force ’ of the heart is meant the force inherent in the 
cardiac muscle which is called upon when bodUy effort is made ; and by the 
* rest force * is meant the force inherent in the muscle of maintaining an 
efficient circulation when the body is at rest. 

The reserve force may be estimated by the response of the heart to effort. 
This includes : (1) The effect of a standard piece of physical exertion on the 
cardiac and respiratory rates, which is called the ‘ exercise tolerance test. 
The pulse rate should not be unduly increased, and it should return to its 
former level within two minutes after the cessation of the effort. (2) That 
which is of much greater value, the amount of physical exertion in which the 
patient can indulge without experiencing abnormal subjective symptoms. 

In our investigation of the reserve force of the heart, it is necessary to 
emphasize the following. The natural standard of the cardiac strength varies 
in different individuals, each knowing the amount of exertion in which he 
can normally engage without producing subjective symptoms. Our inquiry 
should aim at finding out whether there has been a departure from such, and, 
if so, in what degree. Again, a departure from the normal standard may be 
due to temporary or extraneous causes, such as deficient tone the result of 
lack of physical exertion, fatigue, upward displacement of the contents of the 
abdominal cavity, antemia, and broncho-pulmonary morbid affections. 

Inquiry should also be made whether any departure from the normal 
standard is increasing, and, if so, whether in spite of an adequate period of 
rest and the employment of other remedial measures. 

By heart failure is meant the condition in which the cardiac muscle is 
unable to maintain an efficient circulation. It almost invariably begins with 
a diminution of the reserve force of the heart. This manifests itself by a 
limitation of the area of cardiac response, is, an individual cannot indulge 
in physical exertion which formerly he was able to do without experiencing 
subjective symptoms. These may appear as the result of less and less effort, 
until ultimately the ‘ rest force * is diminished, some or all of the symptoms 
being present even during rest, and objective signs also become evident. 

It may be mentioned here that while the terms * compensation ’ and 
‘ decompensation ' or failure of compensation sometimes used with reference 
to chronic valvular disease (see p. 927) are not strictly 8ynon3nnous with the 
absence and presence of cardiac failure respectively, for practical purposes 
they correspond with them. 

The onset of heart failure may be CTadual, or more or less rapid or even 
abrupt, usually the former. Among the most common symptoms are diffi- 
culty in breathing (dyspnoeaj, fatigue,^ palpitation, discomfort or pain, giddi- 
ness, and faintness or actual syncope, referred to exertion. I would again 
emphasize that these may also be the result of temporary or extrinsic causes, 
some of which have been mentioned. 

Difficulty in breathing is the most frequent and earliest symptom, and is 
more frequent in mitral than in aortic d^ase. Its degree may be so slight 
that the patient himself may only observe it on over-exertion. Later, how- 
ever, the dyspnoea may be induced by less and less effort, until ultimately 
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it may be brought on by such slight forms as walking slowly on the level, or 
on changing the position in bed ; it may, indeed, be present without any 
eSbrt* The degree may amount to orthopnosa, that is, the patient may be 
unable to lie down. 

There may be paroxysms of dyspnoea, or what is termed cardiac asthma. 
In the great majority of cases they occur during the night, and perhaps 
especially when the patient is falling off to sleep, but very occasionally, 
especially in mitral stenosis, on over-exertion during the day. The attaw 
comes on suddenly, with a sense of suffocation, the intensity of which may 
be extreme and compel the patient to breathe in a laboured manner and, if 
in bed, to sit up. There may be a sense of oppression in the chest, cough, 
frothy expectoration, which may be blood-stained, wheezing, sweating, and 
cyanosis. Bhonohi and bubbling rales may be audible, and the second sound 
in the pulmonary area may be accentuated. After a time, lasting from a 
few minutes to a few hours, the attack subsides. If due to left ventricular 
failure, not infrequently there is gallop rhjthm, presystolic in time (see 
p. 856), and less often pulsus alternans, especially m hypertension. Acute 
pulmonary oedema may occur. 

Paroxysmal dyspnoea and acute pulmonary cedema are believed to be 
due to paroxysmal venous congestion and paroxysmal pulmonary oedema 
respectively, the result of disproportionate activity between the two sides of 
the heart. They occur especiaUy in hypertension, aortic incompetence or 
stenosis, chronic myocardial disease, and atheroma of the coronary arteries, 
with more or less sudden failure of the left ventricle. They may rarely be 
met with in marked mitral stenosis with sudden tachycardia, with increased 
output by the right ventricle, but apparently not if there is gross dilatation 
of ^e le^ auricle or auricular fibrillation. In both groups of cases there is 
disproportionate activity on the part of the two sides of the heart. Paroxysmal 
dyspnoea and acute pulmonary oedema are generally relieved if right-sided 
failure or auricular fibrillation supervenes, and usually recur if these are 
Bucoessfully treated. 

Cheyne-Stokes respiration sometimes occurs, and is usually the result of 
chronic heart disease, especially in left ventricular failure. At first, it is 
generally during sleep and is slight, consisting merely of waxing and waning 
of respiration, but later, there may be actual apnoea and hyperapnosa. If 
during the day, it is of more serious significance. 

Fatigue, usually related to physical or mental effort, generally the former, 
is not an uncommon symptom of cardiac failure. While palpitation may be 
due to such (see p. 876) , it is much more frequently met with apart from it. Dis- 
comfort or pain is a relatively infrequent manifestation of heart failure. Some 
are of opinion that failure is never a cause of such. I do not share this view, 
although I would point out that even in the subjects of organic morbus 
cordis pain is generally due to extrinsic causes. For differential diagnosis, 
see p. 877. The pain of angina pectoris is described on p. 984. There may 
be a sensation of weight or oppression over the precordium in cardiac failure. 

Symptoms due to cerebral aneemia the result of failure on the part of the 
heart to maintain an adequate supply of blood to the brain are not infrequent. 
They include early fatigue on mental effort, sleeplessness, disagreeable dreams, 
giddiness, faintness or actual syncope, lack of power of concentration, im- 
pairment of memory, headache, nervousness, loss of emotional control, 
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mental initability, and, in severe oases, even insanity. Giddiness may be 
slight and transient, or severe enough to cause the patient to fall. 

It is important to note that syncope may depend upon a fault in the 
heart itself, it fails to propel an adequate amount of bloc^ into the arteries ; 
or upon failure of the venous return to the organ, due to vaso<dilatation, 
especially of the splanchnic area. 

The latter is much more common. In such there is a preliminary fall of 
blood pressure. There are two varieties, namely, that associated with posture, 
and what are called vasovagal attacks. The former is more frequent in the 
elderly or middle-aged. The pulse becomes feeble and may be imperceptible. 
Vasovagal attacks are more common in the young, and are apt to be associ- 
ated with emotion, a heated stuffy atmosphere, or fatigue. They rarely 
occur when the patient is lying down. There is not only a preliminary fall 
in the blood pressure but also a diminution in the cardiac rate due to in- 
creased vasovagal tone, both of which may be marked. There is profuse 
sweating, respiration becomes slow and may almost cease, the face may 
become of a greenish pallor, there may be dilatation of the pupils, nausea 
and vomiting, and occasionally slight convulsions of the face and arms and 
trunk. Full recovery is usually slow. 

Syncope of primary cardiac origin may occur in auriculo-ventricular 
block (see p. 908), paroxysmal tachycardia, 1 : 1 auricular flutter, and occa- 
sionally in organic morbus cordis, most commonly in aortic valvular disease 
and chronic myocardial disease. It should be remembered, however, that 
syncope in the last two may also be the result of failure of the venous return 
to the heart. In paroxysmal tachycardia and 1 : 1 auricular flutter, the 
amount of blood propelled by the heart at each systole is so small as to 
give rise to cerebral ansemia. There is a severe fall of blood pressure, whereas 
in auriculo-ventricular block there is no fall. In aortic and chronic myo- 
cardial disease syncope is usually associated with physical exertion. 

There may be cough, generally with expectoration, which may be only 
nocturnal, and slight wheezing. Haemoptysis is not infrequent, and may be 
the result of venous congestion or of a pulmonary infarct. Cough and haemo- 
ptysis are most common in left ventricular failure and mitral stenosis. Cardiac 
asthma and acute pulmonary oedema have been dealt with. There may be 
phjrsical signs of venous congestion and oedema of the lungs, which may be 
limited to the bases, or more or less widespread ; and, later, of hypostatic 
pneumonia. The vital capacity of the lungs is diminished, and the pulmonary 
circulatory rate is decreased. Radiological examination may reveal evidence 
of pulmonary congestion or oedema. There may be hydrothorax, the result 
of pulmonary congestion, in which event it is generally left-sided. The 
pulmonary artery and its branches may become dilated and even athero- 
matous. There is a tendency to affections of the respiratory system, such as 
bronchitis and broncho-pneumonia, in heart disease, especially with mitral 
stenosis. 

Digestive symptoms are common, being due either to venous congestion 
or to deficient blood supply of the alimentary organs, more commonly the 
former. They may take the form of loss of appetite, gastro- and intestinal 
flatulence, a sense of fulness, pain in the epigastrium and between the 
shoulder blades, nausea or vomiting, constipation, or, rarely, diarrhoea. 
When venous engorgement has become established, the liver may be palpable, 
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having a sharp edge and smooth surface, and may be tender and rarely 
pulsating. In severe hepatic congestion there may be a continuous aching 
pain, sometimes accompanied by rigidity, in the right hypochondrium. 
Jaundice is infrequent. Ascites may develop. 

There may be visible distension and it may be also pulsation of the 
jugular veins. Cyanosis may be an indication of cardiac failure, especially 
in congenital morbus cordis and mitral stenosis, being less frequent in aortic 
disease. There may be lividity of the lips, the cheeks, tips of the ears, and 
finger nails, while clubbing of the fingers may be present in chronic cases. 
There may be polycythsemia. It is to be noted that the degree of cyanosis 
due to heart failure is not a reliable indication of the degree of the latter. 

It is important to exclude other causes of cyanosis, such as broncho- 
pulmonary affections, methsBmoglobinsemia, sulpheBmoglobinsemia, and cases of 
a venous-arterial shunt in which at least a third of the venous blood passes 
directly into the systemic circulation, such as may occur in patent inter- 
ventricular septum, patent interauricular septum, and patent ductus arteriosus. 
In these conditions the cyanosis arises in a different manner than when the 
result of cardiac failure, and there is little or no dyspnoea and an absence of 
other indications of failure. At the same time it is to be remembered that in 
the cases of a venous-arterial shunt mentioned, cyanosis due to cardiac 
failure may supervene. 

(Edema is an important and usually a late manifestation of cardiac 
failure. It is more likely to occur in mitral and chronic myocardial than in 
aortic lesions, and in the last named tends to supervene much later and 
to be of much more serious significance than in the case of mitral disease. 
It is to be noted that generally there is an increase in a patient’s weight for 
some time before pitting can be detected, and a loss of weight for some time 
after its disappearance. (Edema of cardiac origin almost always commences 
in the most dependant parts of the body, and in the evenings. In those 
who are up and about some puffiness roimd the ankles is first evident. The 
oedema increases and extends upwards, and may involve the thighs, the 
genitalia, the trunk, and towards the final stages may become general, but 
even in severe and prolonged cases occasionally it is limited to the lower 
extremities. If the patient is confined to bed, the sacral region, the back of 
the thighs, the back of the malleoli and, it may be, the genitalia are first 
involved. The serous membranes may be implicated, with resultant hydro- 
thorax, ascites, and occasionally hydropericardium. Hydrothorax may be 
due to pulmonary or to systemic venous congestion or both. In the first it is 
usually left-sided, and in the second generally right-sided. Very occasionally, 
mostly confined to constrictive pericarditis and mitral stenosis, oedema com- 
mences in the abdomen and may even be limited to this. 

(Edema indicative of cardiac failure may be recognised by the fact that 
it almost always commences in the most dependent parts, and that there is an 
increase in the general venous pressure. Hydrostatic oedema is also not un* 
common in heavy people, especially of middle age and later, particularly in 
those who stand or sit much and with little or no movement of the lower 
extremities, and most often in hot weather. It sometimes occurs in varicose 
veins, severe aneemia, some nutritional disorders, as a terminal event in great 
wasting, and in local obstruction of the venous circulation, for example, by 
pressure from without, as in tumour, or venous thrombosis. In the differential 
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dtagnofi^ of eaxdiAc oedema, renal oedema, beriberi, myxoedema, and Milro/e 
dieeaee^filiQuld be considered. (Edema of renal origin usually commenoes in 
tbe face and in the mornings. 

The urine may be scanty, high-coloured, of high specific gravity, exhibit 
an excess of urates, and may contain albumin or even blood. 

Loss of fiesh may be present, and when heart disease occurs in the early 
years of life, development may be arrested. Embolism, as well as arterial and 
venous thrombosis, may be an expression of cardiac failure. 

There is usually tachycardia, but very occasionally bradycardia is to be 
noted. The volume and force of the pulse are often diminished. The apex- 
beat may be displaced, chiefly outwards. It is diffuse and weaker or occasion- 
ally tapping in character. The area of cardiac impairment is increased 
transversely, being more so to the left when the left ventricle is chiefly in- 
volved, and vice versa. The first sound is frequently diminished, and may 
also become short, sharp and clear, and resemble a second sound. The long 
pause is sometimes diminished. If there is tachycardia, there may be tio-tac 
rhythm. There may be a systolic murmur in the mitral or tricuspid area, 
due to relative incompetency of either of the valves. The arterial blood 
pressure varies in carmac failure. It may fall, in which event the diastolic 
tends to diminish relatively less than the systolic, as is usually the case in 
left ventricular failure ; or it may rise ; or it may rise until shortly before 
death. 

Not infrequently there is gallop rhythm, pxesystolic in time, or, more rarely, 
pulsus alternans, especially in hypertension. The former is best audible at 
the apex or between it and the xiphisternum. There are three distinct heart 
sounds* The third is related to the first sound of the next cardiac cycle, and 
the intervals between the three sounds are about or quite equal. There is 
usually reduplication of the apex-thrust. Not infrequently there is associated 
bundle-branch block or arborization block. Gallop rhythm, presystolic 
in time, cannot exist with auricular fibrillation. The prognosis in gallop 
rhythm is in the great majority of cases very serious. 

It may be advisable to mention here ^at there are other varieties of 
triple rhythm, t.e, three actual sounds, at the apex : (1) The result of the 
third normal sound of the heart. (2) An early diastolic murmur, quickly 
following the second sound, in mitral stenosis may resemble a third sound, and 
a reduplication of the second sound and a triple rhythm are simulated. The 
murmur is separate but quickly follows the second sound, and is short. 
There is usually auricular fibrillation. (3) A reduplication of the first sound 
in the first grade of auriculo-ventrictilar block in which the interval between 
the contraction of the auricles and ventricles is unusually long. (4) A re- 
duplication of the second sound may also simulate a triple rhythm. This, 
however, is easily recognised in that it is most evident at the base. 

Lastly, sudden death, in the vast majority of cases due either to ventricular 
fibrillation or to sudden standstill of the ventxicleB, may occur, even without 
previous manifestations of heart failure. 

The of cardiac failure associated with chronic venous congestion, 
either pulmonary, or portal, or peripheral, or two or three together, is often 
desoril^d as tongestive failure. There are three main clinical types of heart 
IkQar^ namely : {!) the congestive ; <2) that associated with systemic 
ansBinia ; and i(3) angina pectoris. 
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Oardiao faQiife may be feft-aided, or rigbt^ded, or both, in wbidi event 
one side may be affected more than the other, l^ft-eided fadare ie mach 
more common than right. The latter is apt to supervene sooner or later. 
Left-sided fa ilure occurs most freque ntly in hypertensioii, aortic valvular 
disease, atheroma of the coronary a'nTf i^ynAArdial diaflftsft. 

J^h^sided failure may he*^primary, j.mpng the causes being chronic mitral 
disease, especially stenosis, pulmonary , stenosis, , and bronoho-^pnlmQ na ry 
conditions ; or secondary to left-sided failure. 

In left-sided failure, there may be symptoms of systemic ansamia. Thes. 
chief manifestations, however, are puknonary. These have already been 
described in detail. They include cough, which may be nocturnal, pulmonary 
congestion or oedema, confined to the bases or more or less widespread, 
orthopnoea, cardiac asthma, and acute pulmonary oedema. The vital capacity 
of the lungs and the pulmonary circulation rate are diminished. If there is 
hydrothorax, it is usually left-sided. In addition, there may be gallop 
rhythm, presystolic in time, or pulsus alternans. The rhythm is usually 
normal, but extra-systoles, or very occasionally auricular fibrillation, may be 
present. Unless there is also right-sided failure, the venous pressure is not 
increased. 

In right-sided failure, there are manifestations of venous congestion, v 
either peripheral, or portal, or both. These have already been dealt with. 
They include oedema, diminished output of urine, distension of the jugular 
veins, enlargement of the liver, and cyanosis. The venous pressure is in- 
creased. If there is hydrothorax, it is generally right-sided. 

In our inquiry regarding cardiac failure, it is not enough to ascertain 
whether the patient experiences any cardiac symptoms on physical exertion 
which formerly he was able to do, and how easily such are induced. The 
presence and the degree of failure as evidenced by objective signs should also 
be investigated. 

It may be helpful to indicate what, in my opinion, speaking broadly, 
may be regarded as clinical manifestations of four degrees of cardiac failure, 
namely : ‘ slight,' ‘ moderate,' ‘ severe,' and ‘ very severe or extreme.’ 

Slight, — Shortness of breath, palpitation, fatigue and, it may be, pra^oordial 
pain on exertion which the patient formerly could do without experiencing 
this. 

Moderate, — Shortness of breath and palpitation on moderate exertion, 
such as walking at the ordinary rate on the level ; slight cedema of the lower 
extremities ; chronic venous congestion and oedema of the bases of the lungs ; 
slight enlargement of the liver ; increased rapidity of the pulse-rate while at 
rest. 

Severe. — Shortness of breath and palpitation on slight exertion, such as 
walking slowly on the level, or on changing position in bed ; a considerable 
degree of oedema of the lower extremities in mitral cases and a moderate 
degree in uncomplicated aortic cases ; diffuse chronic venous congestion and 
oedema of the lungs ; a considerable degree of enlargement of the liver ; 
orthopnoea ; cardi^ asthma ; slight acute pulmonary oedema ; oedema of 
the serous membranes ; tic-tac rh^hm ; gallop rhythm, presystolic in time* 

Very Severe or Extreme, — ^Pronounced continuous shortness of breath ; 
severe dyspnoea on walking slowly on the level, or on changing position in 
bed ; general anasarca m mitral oases and a considerable amount of oedema 



868 DISEASES OF THE CIRCULATORY SYSTEM 

of the lower extremities in uncomplicated aortic oases ; marked enlargement 
of the liver ; severe acute pulmona^ oedema ; persistent pulsus altemans 
in the absence of a marked acceleration of the carmac rate. 

The degree of cyanosis per se is not a reliable indication of the degree of 
cardiac failure, since it largely depends upon the variety of the cardiac affection. 

It might be contended that the fact that an individual cannot engage in 
physical exertion which formerly ho was able to do without experiencing 
cardiac symptoms does not sigmfy cardiac failure. I would reply that, subject 
to the conditions mentioned, it does, although the failure may be of slight 
degree. I would repeat, however, that a departure from the normal standard 
of an individual may be due to extrinsic or temporary causes. 

It is to be observed that the same amount of right-sided failure in un- 
complicated aortic cases signifies a more severe grade of failure than in 
mitral cases. 

Having discussed the manifestations and varieties and degrees of cardiac 
failure somewhat fully, much repetition will be saved in describing the 
clinical features of the various cardiac affections. 

In conclusion, it may be advisable to make a few remarks regarding the 
pathogenesis of heart failure. 

In the early part of the nineteenth century, Hope put forward what is 
called the back-pressure theory. By this is meant that the chronic venous 
congestion in chronic valvular affections takes place behind a failing ventricle. 
This view was generally adopted. Later, it was qualified and amplified by 
Stokes, who laid stress upon the myocardial factor. In the early part of the 
present century, a fundamental change took place, i.e. what is termed the 
lorward-pressure theory was proposed and generally accepted, notably by 
Mackenzie. By this is meant that the venous congestion occurs in front of 
a failing ventricle, the output of which is diminished, with consequent defi- 
cient supply of blood to the various organs and an increased amount in the 
venous circulation. According to the back-pressure theory chronic venous 
congestion in the systemic circulation is indicative of left-sided failure and 
venous congestion of the pulmonary circulation signifies right-sided failure ; 
and in the forward-pressure theory chronic venous congestion in the systemic 
circulation is indicative of right-sided failure and venous congestion of the 
pulmonary circulation signifies left-sided failure. 

Recent clinical, radiological, and experimental evidence, including on the 
chemistry of the blood, together with post-mortem findings strongly suggest 
that the forward-pressure theory does not fully explain the phenomena of 
cardiac failure. It is probable that in cardiac failure both deficiency in 
output and back-pressure are involved. 

B . Peripheral Circulatory Failure 

Syncope due to peripheral circulatory failure has already been referred to. 

Acute peripheral circulatory failure may occur in the toxaemia of some 
acute infective diseases, such as diphtheria and acute pneumonia ; in 
traumatic shock after severe injuries ; and in post-operative collapse. The 
blood accumulates in the capillaries, with consequent failure of the venous 
return of blood to the heart. The veins are depleted. 

There is weakness, faintness, it may be restlessness, a small rapid pulse, 
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a aevere fall of both systolic and diastolic blood pressure, rapid and shallow 
respiration, pallor, cyanosis, and coldness of the body-surface. 

Unlike cardiac failure, there is an absence of chronic venous congestion. 


PROGNOSIS IN CARDIAC AFFECTIONS 

Prognosis in cardiac affections is a subject of considerable importance, 
and often presents great difficulties. From the nature of the ailment, the 
reasons for the former are not far to seek. Among these are the fact that the 
patient and his friends are naturally anxious for an opinion as to the probable 
duration of life, the ability of the patient to lead within limits a fairly normal 
existence, and perhaps also his capacity for employment. 

In trying to form a prognosis in any given case of cardiac disorder, the 
following points require consideration : the family history ; the age, the sex, 
the occupation, the mode of life, and the social conditions of the patient ; the 
age-incidence of the cardiac affection ; the health of the patient subsequent 
to the commencement of the cardiac affection ; the cardiac affection — ^its 
eetiology, its variety, its degree, its duration, and whether it is stationary or 
progressive ; the integrity of the myocardium ; the question of cardiac 
failure ; the risk of sudden death ; the general health of the patient, and the 
existence or otherwise of complications ; and the response of the patient to 
treatment. 

With regard to the family history, we should note whether any other 
members of the family have suffered from any form of cardio-vascular 
disease, and the average period of longevity. The younger the patient 
the more likely is the cardiac affection to be the result of antecedent acute 
inflammation, and at or after middle life to a primary chronic affection. In 
the case of both, after adult age the cardiac reserve is more likely to be less 
as age advances. Taking all cases of cardiac affections into account, the 
prognosis is better in females than in males. The former are less subject to 
physical and mental strain, in them mitral disease is relatively more common 
than aortic disease, and chronic myocardial disease and arterial disease are 
relatively of less frequent occurrence. On the other hand, in females mitral 
stenosis is much more frequent, the strain at puberty is greater, and the 
risks of pregnancy and parturition have to be considered. Any occupation 
or mode of life involving undue physical or mental strain or exposure, 
unhealthy habits, such as over-eatmg or over-drinking, and unfavourable 
social conditions cause the outlook to be less favourable. 

The younger the age-incidence, the less favourable the prognosis. Among 
the reasons for this are that : (1) in early life the heart is less able to undergo 
compensatory changes during the period of active growth, and any form of 
cardiac affection has a deleteiious e&ct upon the general physique and mental 
development ; (2) in early life rheumatic endocarditis is more likely to be 
accompanied by myocarditis and pericarditis ; and (3) there is a greater 
liability to the recurrence of the cause of the cardiac affection, with possible 
increased damage to the heart. If the cardiac affection has existed fot a 
considerable time and the health of the patient is still good, the outlook is 
correspondingly hopeful ; and the converse is the case. 

Taking cases as a whole, when a chronic valvular affection is the result of 
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a |itdtioiw attack of acute endoourditis, the prognosis is not so serious aa when 
due to a primary chronic degenerative process, because in the latter the 
lemon is apt to come on after middle life, to be progressive, and to be associ- 
ated with chronic myocardial disease. It should be remembered, however, 
that in the case of the former, the patient is liable to recurrent attacks and 
consequent further crippling of the valve. If a lesion is due to syphilis, taking 
cases as a whole, the prognosis is very unfavourable. 

With regard to the variety of the cardiac affection, the prognosis of 
aortic is less favourable than that of mitral disease, and lesions affecting 
both valves graver than when one only is involved. It is difficult to give the 
order of relative gravity of lesions affecting the different valves, but so far 
as four varieties of chronic valvular disease are concerned, most writers 
place in order of gravity, aortic incompetence, mitral stenosis, aortic stenosis 
and mitral regurgitation. With regard to aortic stenosis, however, a qualifica- 
tion is necessary ; it refers only to those cases which are due to antecedent 
acute endocarditis. Among the points which may be of assistance in trying 
to estimate the degree of the cardiac affection are the degree of modification 
of the character of the pulse, of the blood pressure, of the cardiac sounds and 
cycle, the size of the heart, the time of occurrence, the duration, the character, 
and the area of propagation of any existing murmur or murmurs, and the 
degree of any existing auriciilo-ventricular block. As examples, in chronic 
valvular disease : in mitral and tricuspid stenosis, the duration of a presystolic 
murmur and whether there is also a diastolic murmur, and, if so, its length ; 
and in mitral incompetence and aortic incompetence, whether a murmur 
merely accompanies or replaces the cardiac sound, its length, and its area of 
propagation. 

When the cardiac affection is the result of a previous attack of an acute 
inflammation, generally speaking, the shorter its duration the less favourable 
the prognosis, because (1) there is less chance that the inflammatory process 
has become quiescent ; (2) it is less possible, especially in mitral stenosis, to 
estimate whether the fibrous cicatricial tissue resulting from the acute 
inflammatory process has ceased to contract ; and (3) the patient is more 
liable to recurrent attacks of the cause, such as acute rheumatism, with 
possible consequent further damage. In endeavouring to arrive at a decision 
whether the cardiac affection is stationary or progressive, the following points 
should be considered : whether the standard of the response of the heart to 
effort is diminishing ; the question of cardiac failure ; whether there is an 
increase in the degree of modification of the character of the pulse, of the 
blood pressure, and of the cardiac sounds and cycle ; the size of the heart ; 
whether there is an alteration in any existing murmur or murmurs — such as 
whether a murmur replaces instead of accompanies the cardiac sound, or an 
increase in the length of an apical presystolic, or the supervention and the 
length of an apical diastolic murmur ; and is there an increase in any existing 
auriculo-ventricular block ? 

In chronic valvular disease the integrity of the myoc^^rdium is of funda- 
mental importance. Is it involved or not, and, if so, to what degree ? In 
this coimection the response of the heart to effort and the question of cardiac 
failure are of value, and are discussed elsewhere. When the degree of limita- 
tion of the response of the heart to effort, and, if present, the degree of other 
manifestations of failure are in excess of what might be expected considering 
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the V4iriety and degree of the valvular affection, provided a cause for auch 
can be excluded, the greater likelihood, and the more severe the degree, of 
myocardial involvement. In addition, the size of the heart, to what extent 
the cardiac sounds and cycle are modified, the cardiac rh 3 ^hm, including 
whether there is aurioulo-ventricular block, and, if so, of what degree, whether 
there is bundle-branch block, arborization or intraventricular block, or some 
other form of disordered action of the heart, are of moment. 

The question of cardiac failure is also of cardinal importance. When- 
ever camac failure is present, two points should be taken into consideration, 
namely, its degree and the circumstances of its onset. The clinical manifesta- 
tions of the various degrees of cardiac failure are described on pp. 857, 868. 
With regard to the second point, inquiry should be made as to whether the 
failure is due to a cause which might reasonably be expected to account for 
it, and is either temporary and not likely to recur, or persistent but remediable, 
or is not. 

With reference to the risk of sudden death in cardiac affections, the 
commonest lesions are those of the coronary arteries themselves or involve- 
ment of their orifices (see p. 948). Such an event may be due to coronary 
occlusion, or independent of it. Sudden death is not uncommon in cases of 
angina pectoris, and may be due to ventricular fibrillation, coronary occlusion, 
or possibly apart from these. The liability to sudden death is greater in 
myocardial than in valvular disease. Eupture of the heart, the result of 
cardiac infarction, is a rare cause. In such cases, death may occur during 
the first week after coronary occlusion, or later as the result of aneurysm of 
the ventricle. Of the valvular diseases, sudden death is most frequent in aortic 
incompetence, almost always due to the occurrence of ventricular fibrillation. 
In valvular disease, especially mitral, sudden death may result from a large 
pulmonary embolism. Other causes of sudden death are Adams-Stokes 
syndrome, and rupture of the aorta in syphilitic aortitis or dissecting 
aneurysm. 

The prognosis is also influenced by the state of the patiemi’s general 
health and the existence or otherwise of complications, among the latter 
being arterial disease, hypertension, renal disease, chronic bronchitis, and 
emphysema. 

Finally, the prognosis in cardiac affections should be considered in the 
light of response to treatment. For example, given a case of severe cardiac 
failure with auricular fibrillation with a rapid ventricular rate, it is impossible 
to say what the future will be until full doses of digitalis have been adminis- 
tered. 

Having now reviewed the various points which may arise in the considera- 
tion of the prognosis of most cardiac affections, these need not be again 
referred to when the prognosis of individual cardiac disorders comes under 
discussion. 


TREATMENT IN CARDIAC AFFECTIONS 

Importance op Treatment in Cardiac Appections. — In few depart- 
ments of medicine is skilful treatment of so great consequence as in that of 
cardiac disorders, and in few is it so well rewarded. The heart possesses 
enormous reserves and, moreover, in recent years there has been a signal 
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advance in wliat can be accomplished. 1 would, therefore, emphasize the 
importance of a keen, practical interest in cardiological therapeutics. Another 
obse!tvation I would make is that treatment shoidd not only be correct, but 
suAciently inclusive and also resourceful. 

It is desirable to devote a section to the consideration of the therapeutic 
measures which may be applicable to any form of cardiac disorder, in order 
to save much needless repetition when we come to consider the treatment 
of the individual cardiac affections. 

Objects op Treatment. — The primary object is to prevent the super- 
vention of cardiac failure, or complications. With regard to the former, if the 
view put forward on pp. 8M, 852, that its essential cause lies in the heart muscle 
be accepted, then, on the one hand, the patient should avoid anything which 
puts a strain upon the myocardium, and, on the other, the practitioner 
should do everything in his power to promote its efficiency. In addition to 
the foregoing, cardiac failure, symptoms and complications should receive 
prompt and suitable treatment. 

In the. majority of cases the patient’s complaint is a manifestation of 
cardiac failure. In estimating the degree of such, the extent of the departure 
from his usual standard is of value. 

A primary question is whether rest is required and, if so, how much ? 
The ideal is that it should be sufficient to enable the patient to attain his 
optimum. The amount of rest may vary very greatly. Aa examples, speaking 
broadly, in ‘ slight ’ cardiac failure, while in some cases it is preferable that 
the patient should go to bed for a week or so, partial rest for a longer period 
is usually sufficient. In * moderate ’ failure, the patient should remain in 
bed for at least 3 weeks ; and in ‘ severe ’ failure, for a minimum of 6 weeks. 
In a very exceptional case of a woman, aged 55, with very severe exhaustion 
of the heart, the result of long-continued very excessive work, I advised 
6 months’ rest in bed, followed by 6 months’ partial rest. The subsequent 
course of events proved the advice to be both necessary and highly successful. 
The importance of attending to the matter of mental, as well as physical, 
rest is not sufficiently appreciated. 

It should be pointed out that when a patient has had a good period of 
rest in bed, it should be succeeded by a period of partial rest, the latter 
having some relation to the former. Thus, if he has been in bed for 4 weeks, 
he should remain in his bedroom for at least a further week, getting up 
gradually ; he should |>roceed downstairs and, later, out of doors, gradually ; 
and, in some cases, it is often an advantage to resume work gradually during 
the first few weeks or more. 

I may be permitted to emphasise the following. I have been much 
impressed with the relatively frequent lack of appreciation of the amount 
of preliminary rest which is requisite in some cases. This is not a rare cause 
of unnecessary loss of life. Another and, taking cases in the aggregate, 
one of the most important causal factors of all, has reference to the future 
mode of life of patients, with which I shall deal at once. 

Instructions reqabding Mode of Life. — ^A cardinal indication is that 
tiie patient should live within the limits of his cardiac strength. On the 
other hand, his usual mode of life should not be unnecessarily restricted, for 
otherwise he is apt to become nervous and introspective. Herein lies one of 
the principal duties of the medical attendant. In this regard, it is not 
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snffioient to tell the patient to " take oare/ The indication is Jl» investigate 
the patient’s occupation, general mode of life, habits, houts in bed, the 
amount and character of his sleep, how long he takes off for his meals, his 
mental and emotional character, and other relevant particulars, and to 
advise, in detail, accordingly. 

Each cardiac patient should be in bed for at least 9 hours each night, 
and have at least an hour for the midday meal, resting after finishing eating, 
and a quiet day each week. If the denee of impairment is severe, he should 
be in bed for 10 to. 12 hours each night, rest for one or two hours after the 
midday meal, and stoy in bed the whole, or the greater part, of one day a week. 
The patient should avoid unnecessary tasks outside those of his occupation. 
When not actually working, he should rest a good portion of the time. 
Holidays in adequate amount and firequency, and containing a sufficient 
element of rest are indicated. 

With regard to the question of physical exertion, while it is impossible to 
lay down hard-and-fast rules, it is possible to enunciate a cardinal principle, 
which will be found of inestimable service, namely : Any exertion which the 
patient may undergo should not be attended, or followed, by any subjective 
symptoms, such as breathlessness, palpitation, a sense of tightness or oppres- 
sion, or discomfort or pain in any part of the front of the chest, fatigue, 
giddiness, or faintness ; or any objective signs, such as maintained increased 
frequency of the pulse or oedema. This rule will regulate the kind and the 
rate and the amount of exertion. If any of the foregoing are present during 
effort, it means that the rate is too quick and it should be proportionately 
diminished ; failing which, that the kind is unsuitable and should be avoided. 
If they do not occur during it, but subsequently, it means that the amount 
has been too much and it should be proportionately diminished. 

On the other hand, a sufficient amount of exercise is indicated, and any 
exertion short of producing symptoms is usually not harmful, subject to 
the following qualifications : it is advisable to keep something in reserve ; 
sudden and violent effort should be avoided ; and, in my opinion, based 
upon personal observations, in aortic incompetence the more strenuous forms 
of effort should be prohibited in any case. 

Here, also, it is not enough to regulate physical exertion only ; the import- 
ance of attending to the matter of mental effort in cardiac cases is not suffi- 
ciently recognised. All excitement, worry and other forms of emotional stress 
and strain should be avoided. 

If the patient suffers from an unduly excitable nervous sj^tem, or is 
prone to worry or be anxious, sedatives, such as a combination of ext. valerian, 
ext. sumbul, and asafetida, or the bromides, bromide and valerian, uvaleral, 
or carbromalum, failing which the barbiturates, may be very helpful. My 
custom is to advise an adequate daily dosage until a full therapeutic effect 
is obtained, after which a minimal daily dosage for a time. It should not be 
forgotten that the bromides are strongly cumulative and, especially in the 
elderly, even moderate doses if taken long enough may produce toxic effects. 
The matter of sleep is often neglected, and inquiry should invariably be made 
regarding both its amount and character, and if any defect be found, it should 
be treated on the lines laid down later. 

In most cases the daily amount of fluid taken should be somewhat re- 
stricted, the aim being to lessen the amount of work done by the left ventricle 
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hf diwpkihmg its output. The meak abouH be aa dry as patient will 
teke tbem, a sufficient amount of fluid being taken l^tween meals. Tbe 
three meals of the day should be evenly balanced, sinee a large meal at one 
time causes too great a variation in the vascular system, to which the heart 
does not readily adjust itself. The food should be nutritious, easily assimilable, 
and not likely to cause indigestion. A diet of carbohydrates is bulk^, and is 
apt to cause flatulence and hyperohlorhydria, while a diet consistmg of 
highly nitrogenous food increases the resistance in the peripheral circulation 
and is equally to be avoided. While, therefore, the diet should be a carefully 
mixed one, the albuminous element should predominate. Any article of 
diet which causes flatulent distension of the stomach or bowels should 
be avoided, since this, by direct pressure, embarrasses the heart and is 
one of the commonest causes of palpitation. If there is hypertension, 
see p. 1069. 

In oases of ‘ severe * cardiac failure, light solids form the best diet, and, as 
a rule, agree better than fluid food, being less likely to cause flatulence ; the 
necessary mastication is also an advantage. Care should be taken to ensure 
that the patient does not take a larger quantity of food than he can com- 
fortably digest. When failure is ‘ extreme ' the amount of food should be 
considerably restricted, and only very small quantities at a time, at fairly 
frequent intervals, should be allowed. Biscuits, small thin sandwiches of 
potted meat, or small quantities of milk are not infrequently all that can be 
comfortably digested. Occasionally a pure milk diet is best. 

The excessive use of tea, coffee and tobacco should be avoided. It is 
better for the patient to abstain from alcohol altogether ; but if he has been 
accustomed to its use and deprivation be a great hardship, a strictly moderate 
amount may be allowed. Strict attention to the condition of the bowels is 
advisable. If there is hypertension, a saline each morning and also some 
mercurial preparation at bedtime once or twice weekly are indicated. 

The periodic administration of general tonics is sometimes helpful, 
especially during convalescence from any illness. Any existing anssmia, 
obesity, and bronchial catarrh should be treated without fail : the first on 
account of the myocardium and the tissues in general receiving an adequate 
supply by oxygen ; and the second because excessive weight involves more 
work on the part of the heart, and of the tendency to fatty infiltration. 

The question of focal sepsis, especially in the teeth, the tonsils, the 
accessory nasal sinuses, the pharynx, the colon, the appendix, the gall bladder, 
and the genito-urinary tract, is an important one and should receive attention. 
Acute infections, especially in chronic valvular disease and congenital morbus 
cordis, should be guarded against. 

Best. — ^Rest is of cardinal importance in the treatment of cardiac failure. 
It is indeed, difficult to exaggerate its value. It is the objective of all thera- 
peutic measures. Details regarding its application are dealt with on pp. 862, 
863 and alsewhere. 

Systematio Exercises and Massage.— Systematic and graduated 
exercises are sometimes useful in cardiac affections, provided they are judi- 
cionriy employed and their effect watched. They are of special help in 
cases of slight cardiac failure due to the heart muscle being flabby and lacking 
in tone, as in fatty infiltration. Contra-indications for their use are acute 
affections of the heart, a severe degree of chronic valvular disease or of 
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ohionic myocardial disease, ‘ sovere * cardiac failure, and cases in which Ilia 
heart failure is progressive. Simple movements, esp^ially of the Swedish 
variety, are, in most cases, better than resistance exercises. In all oases sudi 
exercises should stop short of inducing any indications of cardiac distress or 
fnaintained increased frequency of the ventricular rate ; and they should be 
followed by a period of rest. Massage is more often useful than is generally 
recognised. Vigorous massage may be useful in the case of those who have 
not the necessary time or opportunity for the usual forms of exercise to keep 
them in condition. Passive movements and light massage may be employed 
with advantage in the early stages of convalescence from a period of rest 
The same considerations apply as in the case of systematic exercises. 

Baths and Spa Treatment. — It is commonly known that immersion of 
the body in water may exercise a decided influence on the circulation. It is, 
further, believed by some that certain waters at Nauheim, on account of their 
ingredients, possess a specific therapeutic value in cardiac aifoctions, but 1 am 
very sceptical with regard to this. Patients undoubtedly often derive very 
great benefit from a stay at Nauheim and at similar spas ; but this appears 
to be due to the rest, the change of air, the regular mode of life and exercise, 
the careful dieting, and other factors. Given the same conditions of life, 
equally good results would be obtainable elsewhere. Spa treatment is 
particularly serviceable in patients who have indulged in excesses of various 
kinds. 

The Digitalis Group op Drugs. — ^This includes digitalis, strophanthus, 
squills, convallaria majalis, and apocynum. They have a similar action on 
the heart, but as digitalis is the most reliable, only strophanthin, which is 
used for intravenous administration, need also be considered. 

With regard to digitalis, the standardized tincture, the powdered leaf, 
the latter administered in the form of tablets or pills, and Nativelle’s digitalina 
granules are reliable preparations. Fifteen minims (not drops) or 1 c.c. of 
the tincture is equivalent to IJ gr. or -1 gm. of the powdered leaf. The 
infusion is not advisable, as it is unstable. Digoxin, a pure crystallised gluco- 
side, isolated from leaves of digitalis lanata, is more rapidly absorbed and 
excreted, and is more stable. Digoxin and strophanthin are extremely 
irritant if administered subcutaneously or intramuscularly. They are 
employed intravenously. The latter is a powerful poison in overdosage, and 
the best therapeutic dose is very near the toxic dose, which does not appear 
to apply in the case of digoxin. It follows, therefore, whether this prepara- 
tion should be used or not and, if so, its precise dose, requires most careful 
consideration. I wish to say, however, that, with these qualifications I 
have never seen any untoward effects follow its use. 

Digitalis is indicated in congestive heart failure — bright-sided and in pul- 
monary venous congestion due to left ventricular failure ; and in auricular 
fibrillation with a rapid ventricular rate and in auricular flutter (see p. 903), 
even in the absence of congestive failure ; in all cases whatever the 
cardiac lesion may be. The drug is likely to prove far more effective 
when cardiac failure is associated with auricular fibrillation with a rapid 
ventricular rate, or auricular flutter with a rapid ventricular rate, than in 
cases with a rapid ventricular rate associated with normal riiythm. In the 
former cases the results of its administTation in the majority of cases are 
very, and in some cases extraordinarily, good ; it is followed by a rapid 
28 
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fall in the ventricular rate (Fig. 23) and a concomitant improvement in the 
general symptoms. When auricular fibrillation, or auricular flutter, is not 
accompanied by a rapid ventricular rate, there is usually no marked effect. 
The drug is also likely to be far more beneficial when a lesion is the result of 
antecedent rheumatic infection. It is to be added that in all cases in which 


there is an acute infection or a thyrotoxic condition, there may be little or 
no response to digitalis. 

Digitalis is more generallj^ useful in mitral than in aortic cases ; in all 
probability because both auricular fibrillation and congestive heart failure 
are much more common in mitral disease, and the latter is much more 
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— frequently of rheumatic origin than in 

the case of aortic disease. Formerly the 
q^uestion was often asked whether digitalis 
should be given in aortic incompetence. 
There is now general agreement that the 
answer is in the aflSrmative, provided the 
indications mentioned are present. Hyper- 
tension and arterial disease are not contra- 
indications. The drug is contra-indicated 
in persistent heart-block. Moreover, 
caution should be exercised and large 
doses avoided in acute lesions of the 
myocardium, such as rheumatic carditis, 
or cardiac infarction. 

In the great majority of cases the aim 
of digitalis medication is to accumulate in 
the body a sufficient quantity of the drug 
to produce a full therapeutic effect ; and, 
in the majority of these, afterwards to 
maintain that quantity there. In order 
„ ..... .to obtain the first object, the intake of the 

“n “ adSni^ drug should be greater than the amount 

Btration of digitalis in a case of excreted. JLggleston estimated that in 
auricular fibiillation with tachy- man a total of 1-6 cat units, which equals 
cardia. A drachm of the tincture about 25 minims of the tincture, per ten 

pounds is required. This amount, how- 
ever, is too high. For the second purpose. 
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the dosage should be reduced to such an extent as will balance the excretion, 
with consequent maintenance of digitalization. 

In a certain proportion of cases, however, it is not necessary to proceed 
to full digitalization, a moderate dosage for a period being sufficient and, in 
the majority of these, improvement can afterwards be maintained without 
continuing the drug. 

If the first method is adopted, with regard to the dosage to commence 
with, the larger it is the more rapidly is full digitalization produced. The 
choice of such in any individual case will depend upon^^the severity and 
urgency of the patient^s condition. For average cases, a good method is to 
begin with 60 minims of the tincture, or 6 grains of digitalis leaf, and in 
severe (it should be noted that this word is not synonymous with 
‘ severe ’ failure described on p. 857) cases, 90 minims of the tincture (or 
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its equivalent of the leaf) per diem, in each case divided into three or 
four doses. 

In urgent cases, the employment of massive dosage of digitalis by the 
mouth and the intravenous injection of strophanthin or of dioxin, should 
be considered. In the first place, these methods are contra-in£cated if the 
patient has abeady had any of the digitalis group of drugs during the preced- 
ing ten days ; if the ventricular rate is below 140 ; unless the patient is in bed 
and under close observation ; and reliable physiological standardized prepara- 
tions are used. 

As regards massive dosage by the mouth, for a patient weighing 10 stone, 
the following is advised : an initial dose of 1 J mgm. of digoxin, or 90 Tninims 
of the tincture, or 9 grains of the powdered leaf, and afterwards, provided 
there are no toxic symptoms at any time, 1 mgm. of digoxin, or 60 minims 
of the tincture, or 6 grains of the powdered leaf 6 hours later, and a half dose 
in another 6 hours. The first-named preparation is to be preferred. Respect- 
ing the intravenous method, as stated, I have never seen any untoward 
effects following strophanthin, but digoxin is preferable. The maximum 
dose of the former is 8*^^ of latter 1 mgm. In the case of each, the 

drug should be injected very slowly and care must also be exercised to avoid 
leakage into the tissues outside the vein. In all cases in which either massive 
dosage by the mouth or intravenous injection has been employed, no more of 
the digitalis group of drugs should be administered for at least 24 hours, 
depending on the patient’s condition, and when used the dosage should be 
smaller. 

With regard to the respective merits of these two methods, the intravenous 
is indicated in very urgent cases and massive dosage by the mouth in urgent 
cases. If, however, there is vomiting, digitalis by the mouth is obviously im- 
practicable. It may be added that the intravenous method may be employed also 
in urgent or even in merely severe cases, provided in each case the dose is pro- 
portionately diminished. But the reader is also referred to the next paragraph. 

Digitalis can be absorbed from the rectum, and this method of administra- 
tion may be used whenever there is vomiting, including in urgent cases when 
massive dosage by the mouth would otherwise be used and even in those in 
which it is not necessary to proceed to full digitalization. The dosage is the 
same as that by the mouth. A simple enema is given a few hours beforehand 
in order to prepare the bowel for absorption, and the tincture of digitalis 
should be diluted with warm saline to a bulk of 3 oz., and introduced slowly 
through a funnel. 

With regard to the matter of maintenance dosage, the indication is 
to ascertain the optimum, i,e. the dosage sufficient to control the 
action of the heart, without at the same time giving rise to any toxic 
symptoms. This may require weeks or even months of careful observation. 
It is to be noted that sometimes a relatively small difference in the daily or 
even weekly dosage is of material moment to the patient’s well-being. The 
patient’s own sensations are often helpful and should be taken into considera- 
tion in addition to the ventricular rate, which should be counted by auscultation. 
The optimum dosage may exhibit a wide variation in different patients, but 
is usually 10 to 30 minims of the tincture, or its equivalent, per diem. In 
the course of time, variation in the dosage may be found to become necessary. 
The accumulative action of the drug is apparently not nearly so important 
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as tms formerly believed. At the same time the patient should be watched 
for overdosage. 

Among the indications of oveTdosage of digitalis are anorexia, headache, 
nausea, vomiting and diarrhoea. It should be observed that vomiting is not 
uncommon in cardiac failure apart £rom the administration of digitalis and, 
therefore, is not necessarily of toxic origin. The effect of overdosage on the 
heart may be to produce sinus bradycardia, occasional ventricular extra- 
systoles, pulsus higeminus or coupling of the heals (Fig. 31), a rapid succession 
of extra-systoles, multifocal extra-systoles, sino-auricular block, auriculo- 
ventricular block, the ventricular variety of paroxysmal tachycardia, and 
even ventricular fibrillation. The occurrence of toxic symptoms is an 
indication to stop the drug until these have ceased and there is a rapid 
ventricular rate, after which the dosage should be diminished. 

Digitalis has no effect upon auricular fibrillation itself ; but it diminishes 
conductivity of the auriculo- ventricular junctional tissues, thereby interfering 
with the pathway of impulses from auricle to ventricle, and so cutting off 
some of the too numerous impulses reaching the ventricle, and thus leading 
to a reduction of the ventricular rate, as a result of which the cardiac con- 
traction becomes stronger, with consequent improvement in the circulation 
and in the general symptoms. 

In auricular flutter, the administration of full doses of digitalis at first 
usually induces partial heart-block, or an increase in the degree of block 
already existing, with a resulting diminution of the ventricular rate (Fig. 33). 
Later, the flutter may cease or auricular fibrillation may be induced. The 
latter is usually an advantage, because the ventricular rate can generally 
be more easily controlled by moderate doses of digitalis than in the case of 
auricular flutter. Auricular fibrillation may persist, or the physiological 
rhythm may be restored— -either event occurring during the administration 
of the drug or after it has been discontinued. After the restoration of normal 
rhjrthm, recurrences of flutter are not uncommon. The same considerations 
regarding the dosage and method of administration of digitalis (or 
strophanthus) apply in auricular flutter as in auricular fibrillation with a 
rapid ventricular rate. For further details, see p. 903. 

Cardiac Stimulants. — It is probable that no drug directly stimulates 
the heart. Nevertheless various drugs which stimulate the respiratory centre 
and the vasomotor centre are of value in circulatory failure, especially 
peripheral. Thus, cardiac failure is often accompanied by respiratory failure, 
resulting in anoxeemia. In such cases, drugs which stimulate the respiratory 
centre, by causing an increase in the rate and depth of respiration and so 
helping the venous return to the heart, increase the coronary circulation. 
Again, stimulation of the vasomotor centre causes an increase in the blood 
pressure, due mainly to the constriction of the arterioles of the splanchnic 
area. 

Strychnine has a direct stimulant action upon the respiratory and vaso- 
motor centres. But it and camphor — which acts reflexly on the two centres — 
have been mostly supplanted by nikethamide (coramine) and leptazol 
(cardiazol), which are powerful direct stimulants of both centres, and are 
valuable remedies in circulatory failure, particularly peripheral. Caffeine 
has less action on the respiratory and vasomotor centres than strychnine. 
Its chief action on the central nervous system is on the psychical areas of the 
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bram. Its principal peripheral effect is its dioxetio aotion on the kidneys 
themselres, but as a diuretic it has been replaced by other xanthine dro^. 
Carbon dioxide is by far the most powerfm respiratory stimulant, actmg 
directly upon the respiratory centre, and is sometimes employed as a mixture 
of 5 per cent. CO 2 in 95 per cent, of oxygen. 

Cardiac stimulants are of special value in peripheral circtilatoxy failure. 

Difftmble stimulants (ether, ammonia and alcohol) reflexly stimulate 
the respiratory and vasomotor centres, and are frequently useful in an acute 
emergency. 

Dextrose is of value in conditions of circulatory collapse, suoh as may follow 
coronary thrombosis, and possibly in congestive heart failure. It is a form 
of nutriment which is rapidly absorbed and easily metabolised. It may be 
given by the mouth, by the bowel, or intravenously. One pound of dextrose 
dissolved in 2 pints of water and flavoured with orange or lemon juice forms 
a convenient concentrated solution, which may be given diluted to taste. 
For intravenous injection, a hypertonic solution is advocated, and 100 o.c. 
of a 30-50 per cent, solution may be administered. 

Insulin^ in conjunction with dextrose, is held by some to be of value in 
congestive heart failure and also in angina pectoris. With regard to the 
former, most benefit is to be expected when there is evidence that a defect of 
myocardial nutrition underlies or aggravates the condition. Five units of 
insulin subcutaneously, followed in 15 minutes by 50 g. of dextrose or Icevulose 
by the mouth, is given once daily. This may be continued for a week, the 
dose of both being then doubled if no improvement results. This form of 
treatment may be employed concurrently with the administration of digitalis. 
Respecting angina pectoris, see page 989. 

Dixirbtios. — If in congestive failure the response to rest, the digitalis 
group of drugs, and other methods of treatment is not quick or adequate, 
primary diuretics are, in addition, indicated. These include the xanthine 
group (theobromine, theophylline, and caffeine) ; the saline diuretics (potas- 
sium acetate and citrate, and sodium citrate) ; and the organic mercurial 
compounds. 

At the outset I would point out and emphasise that it is advisable periodic- 
ally to alternate the diuretics and also that a combination is sometimes more 
effective. 

A combination formerly much used is pil. digitalis which consists of 
pulveris digitalis, pulveris scillaj and pilulsB hydrargyri, aa gr. 1 . 

Theobromine, gr. 5-10, is a powerful diuretic, but as it is very insoluble 
in water its absorption is slow so that it is not much employed. Theobromine 
and sodium salicylate (diuretin) is freely soluble, and is therefore used instead, 
the dose being gr. 10-20. Theophylline (theocine) is still more potent, but 
because of its lack of solubility is not used, theophylline and ^dium acetate, 
gr. 2-5 being used instead. Both are apt to cause gastric disturbance. 
Aminophylline (euphyllin) is supposed to be as powerful as theop^lline, 
and is more soluble and therefore more rapid. The dose is gr. 1|*^. It may 
also be employed by the rectum, intramuscularly, or intravenously. Caffetnie 
is not much employed as a diuretic, having been largely supplanted by 
the other members of this group. It is used more as a stimulant. 

Organic mercurial preparations are incomparably the most potent 
primary diuretics in the treatment of congestive cardiac failure, and their 
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discovery constitutes a striking advance in cardiological therapeutics. I 
would emphasise their very great value in suitable cases, for they are fre- 
quently successful when digitalis and other diuretics fail. They are especially 
indicated in severe cases, or when a rapid effect is desired. They are also of 
value in cases of chronic adhesive pericarditis with recurrent ascites. Digitahs 
may be given at the same time. It is necessa:^ to point out that, owing to 
their high mercury content, they may ^ve rise to symptoms of mercurial 
poisoning, such as stomatitis, severe colitis, with bloody marrhoea, or haema- 
turia. They should not be employed in acute nephritis, or severe impairment 
of kidney function, or heematuria, or enteritis, but a moderate degree of 
albuminuria, such as is common in heart disease, does not contra-indicate 
their use, 

Novasurol is by far the most toxic, and its use has been abandoned in 
favour of the injection of mersalyl (salyrgan) which is safer and little, if at 
all, inferior in diuretic potency. It is administered either intravenously or intra- 
muscularly. In either case a preliminary dose of 0*5-1 c.c. is given. If no 
toxic symptoms supervene, doses of or 2 c.c. may be repeated at intervals 
of 2 or 4; days. Or the drug may be administered once weekly for long 
periods to ambulant patients. Recently suppositories have been introduced, 
and are not far short as effective as the other two methods. 

These diuretics are best administered the first thing in the morning in 
order to avoid the patient’s sleep being disturbed. A profuse diuresis usually 
commences shortly afterwards and continues for 24 to 48 hours ; and often 
10 to 20 pints of urine may be passed within 48 hours. It is important to 
restrict the daily intake of fluid to within 40 oz. and occasionally even 30 oz. 
Moreover, the total amount of urine passed each 24 hours should be carefully 
measured, and it is also advisable to weigh the patient at the commencement 
of the treatment and at weekly intervals, a reduction in weight being a 
valuable criterion of the efiicacy of the treatment. The diuretic effect of 
the drugs is increased by the administration of an acid-producing salt, such 
as ammonium chloride or nitrate. Thirty grains in solution by the mouth 
thrice daily for two or three days previously is the appropriate method. 

Quinidine. — Quinidine is employed in the treatment of persistent auricular 
fibrillation and persistent auricular flutter, especially the former, with the 
object of arresting either condition — ^in other words, to restore the normal 
rh^hm. It is also used in paroxysmal tachycardia, paroxysmal fibrillation 
and paroxysmal flutter, in the intervals between the attacks, to prevent their 
recurrence. 

Quinidine is a cardiac depressant, and it acts directly on the auricular 
muscle and by depressing the vagus. It prolongs the refractory period 
of auricular muscle and slows the conduction rate. Prolongation of the 
refractory period tends to interrupt the circus movement in the auricles 
(see p. 897), while slowing of conduction favours its continuance. Where the 
action on the refractory period predominates, the circus movement is abruptly 
terminated and the normal rhythm is restored. The slowing of the rate of 
the circulating wave in the auricles tends to increase the frequency of the 
ventricular response, so that the ventricular rate rises during quinidine 
administration, before normal rhythm returns. This tachycar^a may be 
prevented to a large extent by giving a preliminary course of digitalis before 
commencing quinidine. Extra-systoles may bo observed after the auriculae 
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fibrillation has ceased, and may ^ve rise to palpitation. They occur as a 
general rule only when the auricular rate has diminished considerably, 
generally to 25(>-800 per minute. Their appearance is an indication of 
poisoning. In successful cases of auricular fibrillation, the sequence of events 
IS auricular flutter, transient arrest of the whole heart, and the restoration of 
the normal rhythm. 

General toxic symptoms, cardiac failure, and embolism may occur during 
the administration of quinidine. Among the first are headache, giddiness, 
tinnitus, transitory visual disturbance, nausea, vomiting, abdominal pains, 
palpitation, preecordial pain, sweating, scarlatiniform or morbilliform rashes, 
urticaria, a mild degree of pyrexia, fainting attacks, and mental symptoms. 
Among the manifestations of cardiac failure are sudden collapse, sudden 
cessation of respiration, severe dyspnoea, cyanosis, and disappearance of the 
pulse — due to ventricular standstill during the transition stages. The risk 
of embolism occurs at the time when the auricle first commences to contract 
again after the restoration of the normal rh 5 djhm. Thrombi are expelled from 
the auricular cavity into the systemic or pulmonary circulation, and death 
may result. Death during the administration of the drug may be due to 
cardiac failure or to embolism. 

In persistent auricular fibrillation the normal rhythm can be restored in 
at least half of suitable cases. Relapse occurs, sooner or later, perhaps in a 
majority of these. In my experience this can be avoided in a large pro- 
portion of cases by a gradual diminution of the total daily dosage and, later, 
the continuation of a small daily dosage for some time. Quinidine is less 
successful in restoring the normal rhythm in auricular flutter than in auricular 
fibrillation. 

In persistent auricular fibrillation, or persistent auricular flutter, quinidine 
is most likely to be successful in those cases in which there is at the most only 
a moderate degree of valvular or myocardial disease, of cardiac enlargement, 
and of cardiac failure ; in those in which the abnormal rhythm is the result 
of antecedent rheumatism or chorea ; in cases in which there is an absence 
of acute endocarditis, or acute myocarditis ; when the onset of the condition 
has occurred during an acute infection — such as influenza ; when the abnormal 
rhythm has followed paroxysmal attacks ; when of recent origin ; and in 
the case of the young. It is particularly useful in hyperthyroidism. Contra- 
indications for the use of the drug are the presence of a severe grade of 
valvular disease, or of myocardial disease, great enlargement of the heart, 
a severe degree of cardiac failure — ^unless this is remedied by a course of 
rest and other therapeutic measures — ^heart-block, existing or recent acute 
or subacute endocarditis or myocarditis, a recent history of embolism, and 
in those cases when the patient cannot be confined to bed and be assiduously 
and carefully watched. 

A preliminary course of rest in bed and of digitalis medication is advisable. 
It is the practice of some to stop the digitalis for a few days before com- 
mencing quinidine, while others continue its use during the administration 
of the latter, in order to control the rapid ventricular rate. The patient 
should invariably be confined to bed, absolute rest, physical and mental, 
should be enjoin^, and he should be assiduously watched. Frequent electro- 
cardiographic examinations are very advisable. It is advisable to give a 
single dose of 5 grains, or two doses of 3 grains at an interval of 2 hours, to 
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t68t for pmible idiosyncrasy, aod if none is found to exist, to commenoe 
tbe tontine treatment the following da^. Five grains three times daily may 
be commenced with, and the total daily dosage increased by 5 grains each 
day up to 30 grains, not exceeding four divided doses in the 34 hours, which 
may be continued for a week, or imtil normal rbj^hm is restored, or symptoms 
of intolerance appear. The majority of successful cases follow the use of 
only small doses of the drug, and its use is rarely successful if more than 
30 grains per diem are required. The drug should be stopped if severe toxic 
symptoms, severe cardiac failure, or embolism, occur, or if there is an auricular 
rate of 260 or 240 per minute — because of the risk of inducing 1 : 1 rhythm, 
pr, as a rule, if there is a ventricular rate above 160. After the normal 
rhythm has been restored, the total daily dosage should be diminished by 
5 grains each day to 5 grains twice, or even once, daily, and this continued for 
some months unless found to disagree with the patient. This method lessens 
the likelihood of relapse. 

When quinidine is employed in paroxysmal tachycardia, paroxysmal 
fibrillation, or paroxysmal flutter, in the intervals between the attacks to 
prevent their recurrence, the dosage is 6 to 16 grains per diem. 

Oxygen. — Oxygen is sometimes of value in cases of cardiac failure. The 
chief indications for its use are cyanosis and dyspnoea, but in the case of the 
former not if due to peripheral stasis. It should be administered continuously, 
it may be by means of a nasal catheter, an oxygen tent, or an oxygen mask. 
As a rule the last is uncomfortable, but recently (1938) a very efficient appara- 
tus has been introduced in America by Boothby, Lovelace and Bulbulian, 
and may now be obtained in this country as the “ B.L.B. inhalation apparatus.” 

Venesection. — This method of treatment is sometimes neglected when 
it might be employed to advantage and be even life-saving. It is indicated 
when there are manifestations of great distension of the right chambers of 
the heart — as, for example, cyanosis, turgescence of the veins of the neck, 
severe dyspnoea, an enlarged and tender liver, and increased area of impair- 
ment of the percussion note to the right, and also in acute pulmonary oedema, 
in either case especially if there is hypertension. As a rule it is contra-indicated 
in hypotension and antemia of pronounced degree. Venesection may also 
be very useful when the blood pressure is much raised. The median basilic 
vein should be chosen, and 10-20 ounces withdrawn. If venesection is 
not practicable, 6-8 leeches over the right ventricle or liver may be of 
service. 

Total Thyroidectomy in the Treatment of Congestive Heart 
Failure. — The number of cases with congestive heart failure in which total 
ablation of the thyroid has been performed is now sufficient to permit the 
evaluation of this procedure as a therapeutic measure in the treatment of 
heart disease. The results to hand already indicate that great discrimination 
should be exercised in the selection of cases, this requiring the most careful 
consideration respecting diagnosis and prognosis. It should at once be 
evident that this procedure should only be considered whe4 the medical 
methods of treatment have been fully tried and have failed if the operation 
is likely to result in improvement ; and when the operative risks are not 
unreasonable. With regard to the last, results have established that the 
presence of renal impairment, chronic lung disease, and intractable oedema, 
add so materially to the risks connected with the operation as to contra- 
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indicate thia fcfm of treatments On the other hand^ the presence of hjrpe^ 
tension does not appear to be a contra-indication, but in no instance hs^ the 
operation brought about an appreciable lowering of the blood pressitre. The 
therapeutic value of the operation corresponds with the lowering of the basal 
metabolisni* When this is reduced to minus 30 per cent., myxoedema fre- 
quently develops, but this condition responds to small doses of thyroid 
without materiaUy detracting from the improvement which has been obt^ed 
by the diminution of the basal metabolism. With a fuller and more wnh^ 
spread appreciation of the value of the organic mercurial diuretics, the 
question of this form of treatment docs not arise as frequently as would 
otherwise be the case. Even so, it is now and again indicated in carefully 
selected cases. 


Treatment op Symptoms 

The indications for and the methods of treatment already described 
should be considered. 

Sleeplessness. — The ventilation of the bedroom should receive atten- 
tion, and, while the patient should be kept warm, the bedclothes should not 
be heavy. It should be remembered that insomnia may be due to dyspncsa, 
and in these cases the patient is sometimes troubled with ' night starts ’ as 
he is falling off to sleep ; the dyspnoea should be treated on the lines to be 
laid down later. Sedatives (as described on p. 863) may be sufficient for 
sleeplessness. Failing these, or as an alternative to such, paraldehyde (suit- 
ably flavoured), chloral and bromide, or the quickly acting barbiturates 
(alone or in combination with bromide). The first is a valuable driig in 
many cases, especially when there is dyspnoea. If the patient is more restless 
or excited after taking the drug, it usually means that the dose has been too 
small. Chloral hydrate has the reputation of being a dangerous remedy in 
heart disease, especially in chronic myocardial disease, but I have used it 
very extensively and have never found this to be the case. It produces a 
refreshing sleep, and is especially useful when nocturnal dyspnoea or bjrper- 
tension is present. It may be given in doses of 5 to 10 grains by the mouth, 
gradually increasing to 15 or even 20 grains if necessary, the dose being 
repeated m 2 hours if required, and the effects carefully watched. If these 
drugs fail, resort should be had to opium or one of its derivatives, which 
are especially useful when there are accompanying restlessness and 
dyspnoea, and are particularly necessary in cardiac asthma and coronary 
occlusion. In some cases a combination of bromide, chloral and tinctuxe 
of opium suffices. The hypodermic administration of morphine is much 
more efficacious than when given orally. It is well to commeitce with small 
doses, for example, |fth grain, and gradually to increase to |th grain, or 
even more, until relief is obtained, the effects being carefully watched. 
Cyanosis is not an absolute contra-indication to the administration of chloral, 
opium or morphine. Speaking generally, these drugs should not be adnrini- 
stered in those cases in which there k much bronchial secretion, or oedema of 
the lungs, or in Bright’s disease ; but in individual cases they may be tried if 
the first dose be very small, and the dosage be subsequently increased with 
great caution. Further, when there is much bronchial secretion, or oedema 
of the lungs, a sharp look-out should be kept to see whether the administration 
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of the drug increases them ; in such a contingency, atropine or strychnine 
should be administered in combination with the morphine. 

Congestive Failure and (Edema. — The measures which are of particular 
value are the restriction of the daily amount of fluid, the digitalis group of 
drugs, and primary diuretics. If oedema of the lower extremities is slight, 
bandaging is often useful, and this may be combined with massage. If it 
is severe and does not respond satisfactorily to the measures mentioned, the 
mechanical removal of fluid by Southey’s tubes or multiple punctures, 
preferably the former, should be considered. It should be performed under 
strict aseptic precautions, and the patient should be in the sitting position 
in order to obtain a full beneficial result. If pleural effusion or ascites, 
especially the former, does not yield to other treatment and causes embarrass- 
ment, the fluid should be with^awn. 

Cardiac Asthma. — Sleeping in a more upright position may be of help 
as a prophylactic measure. If an attack occurs, the patient may be most 
comfortable when supported by high pillows or a bed-rest, or he may not be 
able to breathe with comfort even in bed, and may prefer to sit up supported 
in a large easy chair, perhaps leaning forward and supporting himself with 
his arms on the back of another chair. Diffusible stimulants, the nitrites — 
especially if there is hypertension, and oxygen are sometimes of value. 
Morphine (gr. J-J) with atropine (gr. y hypodermically is the most effective 
measure. Adrenaline is recommended by some. If there are manifestations 
of great distension of the right side of the heart, or the blood pressure is much 
raised, venesection is indicated. If the condition persists, massive dosage 
of digitalis by the mouth, or the intravenous injection of digoxin or strophan- 
thin should be considered (see p. 867), 

Pulmonary (Edema. — Dry cupping is sometimes beneficial in chronic 
pulmonary oedema. If an attack of acute pulmonary oedema occurs, a 
hypodermic of morphine, gr. J, with atropine gr. should be adminis- 

tered immediately. Oxygen is often found to cause restlessness. The same 
considerations as regards venesection and digitalis therapy apply as in the 
case of cardiac asthma. 

Syncope. — It has been noted on p. 854, that this complication may 
be cardiac or peripheral in origin. The treatment of syncope is divided into 
prophylactic and immediate. With regard to the first, the setiology should 
be reviewed. Heated rooms, crowds and prolonged standing should be 
avoided. If syncope occurs, the patient’s head should be lowered and the 
clothes loosened at the neck. Plenty of fresh air is indicated. Diffusible 
stimulants (ether, ammonia or brandy) should be given by the mouth. 
Failing these, strychnine (gr. or nikethamide administered sub- 

cutaneously or intramuscularly. See also Adams-Stokes Sjndrome (p. 909), 
and Acute Peripheral Circulatory Failure (p. 876). In vasovagal attacks, 
atropine, failing which, adrenaline, should be injected subcutaneously. 

Palpitation. — This is a malady in which it is particularly important to 
investigate thoroughly and treat the cause ; among these, digestive disturb- 
ances and toxic conditions are especially to be noted. Local applications, 
such as a belladonna plaster, or lin. bellad. c. chlorof., may be helpful. 
If these measures fail, sedatives (see p. 863) should be tried. 

Cabduc Pain. — ^As in the case of palpitation, the sstiology should be 
ireviewed. If there has been overstress, rest is indicated. A belladonna 
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plaster, or lin, bellad. c. chlorof., applied to the praecordium may be 
beneficial ; while sometimes — especially in acute inflammatory conditions — 
the employment of hot fomentations or poultices, an ice-bag or Leiter’s 
coil, a mustard leaf, or leeches may afford relief. If these measures fail, 
sedatives (see p, 863) may be administered, and in the event of their not 
being successful it may be necessary to resort to opiates. 

Vomiting. — Milk is, in the majority of cases, the best food, to which 
sodium citrate (15 grains to each 10 ounces) may be added. If milk be 
not tolerated, peptonised milk, whey, albumin water, milk gruel, koumiss, 
or strong meat essences may be sipped, the patient not being allowed any 
solid food. A brijk purge should be administered, and bismuth with hydro- 
cyanic acid may be given. Counter-irritation over the epigastrium is occasion- 
ally of some help for the relief of vomiting. If, in spite of these measures, 
the vomiting still continues, all food, and even water and drugs, by the mouth 
should be stopped, and resort be had to rectal feeding. The advantage iu 
these cases of rectal feeding with milk pancreatised for at least 24 hours is 
not sufficiently recognised. 

Treatment when Acute Peripheral Circulatory Failure is Present 

This comprises the following : Lowering of the patient’s head, raising the 
foot of the bed to the extent of 1 or 2 feet, and the application of a tight 
binder to the abdomen. Diffusible stimulants. Saline and dextrose by the 
rectum, or intravenously. Strychnine, nikethamide (coramine), adrenaline, 
ephedrine, cardiazol-ephedrine, and pituitary (posterior lobe) extract 
(|-1 C.C.), or in the case of pregnancy, pitressin (J c.c.). 

Having discussed the various therapeutic measures which may be applic- 
able to any form of cardiac disorder, these need not be again referred to 
when we come to consider the treatment of the individual cardiac affections : 
in this way much repetition will be saved. 

Frederick W. Price. 


FUNCTIONAL DISORDERS OF THE HEART 

By functional disorcUrs of the heart are meant those which occur in- 
dependently of any structural change, w'hether of the valves, the myocardium, 
or the arteries ; they are merely disorders of function, no organic lesion being 
necessarily present. It should be remembered, however, that any variety 
of functional disorder may be found in association with, though independent 
of, organic disease, especially if cardiac failure be present ; and, further, that 
a persistent functional disorder may terminate in organic disease, although 
not necessarily so. Some writers deny the existence of functional disorder 
of the heart, being of opinion that in every case some structural change not 
only exists but accounts for the malady. Such a view is, in my opinion, 
untenable. I would, however, emphasise that not infrequently a diagnosis 
of functional disorder is erroneously made owing to the fact that the existence 
of organic disease has not been detected. As far as my experience goes, this 
applies especially to chronic myocardial disease unaccompanied by chronic 
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Talvular disease, arterial disease, and perhaps slight nutral stenosis and 
ehronio adhesive pericarditis. The first is referred to on page 949. With 
regard to the second, how often is arterial disease excluded as the result 
merely of the examination of the radial artery ? Not only the radial, but at 
least the brachial, the temporal and the retinal arteries, and the aorta, should 
be examined. 

Among functional disorders may be included palpitation, cardiac pain, 
irritable heart of soldiers, primary cardiac strain, sinus tachycardia, sinus 
bradycardia, and some cases of irregular action of the heart. No doubt some 
of these disorders may be either functional or due to organic disease. With 
regard to irregular action of the heart, it depends upon the type. It is almost 
universally agreed that sinus irregularity is always functional. Extra-systoles 
may or may not be due to some structural (change in the myocardium. In 
the majority of cases, auricular flutter and auricular fibrillation are indicative 
of some myocardial change. It is true that cases of auriculo- ventricular block 
have been recorded in which there was an absence of any demonstrable lesion 
of the junctional tissue ; but in some of these the vagus was found to be 
affected. 


PALPITATION 

By palpitation is meant the consciousness of the cardiac impact against 
the chest- wall, whether there is an increase in its rate or not, and whether 
the cardiac action is regular or not. I shall not deal here with those oases 
which are the result of extra-systoles, paroxysmal tachycardia, auricular 
flutter, auricular fibrillation, or heart-block. 

etiology. — While palpitation may occur in organic disease of the 
heart, perhaps especially in aortic incompetence and cardiac hypertrophy 
from any cause, it is more frequently met with apart from this. It is more 
common in females. Among other causes are digestive disturbances — 
especially when attended with flatulent distension ; the excessive indulgence 
of tea, coffee, tobacco or alcohol ; neurasthenia and emotional states, the 
menopause, and the period of menstruation ; during convalescence from any 
acute illness ; thyrotoxicosis ; and what is called disorderly action of the 
heart. The immediate cause of an attack is usually emotion, but it may be 
excessive physical exertion. 

Symptoms. — The attack may last from a few seconds to a few hours. 
It is usually gradual in onset and passes off gradually. The subjective 
symptoms vary from a sensation of a gentle impact to the consciousness of 
a violent one against the chest-wall and actual pain in the praecordium in 
the severer forms. There may be flushing of the face, a sensation of throbbing 
in the head, and giddiness or faintness. The pulse is generally increased in 
rate, and its character may resemble that of the pulsus celer. The larger 
arteries, such as the carotid, may exhibit pulsation. The apex-beat is 
commonly diffuse, and its force increased, with a quickened outthrust. The 
heart is found to be not enlarged. The cardiac sounds aVe increased, and 
may be short and sharp. There may be a systolic murmur in the pulmonary 
area and less frequently at the apex. In dyspeptic patients, relief may coincide 
with the eructation of a large quantity of gas. 

Treatment. — This is dealt with on p. 874. 
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CARDIAC PAIN 

Discomfort or pain in the praecordium in the majority of cases is of ex- 
trinsic origin. This is especially so in females. It may be met with in neuras- 
thenia and emotional states; digestive disorders, including of the gall- 
bladder, in all cases particularly if accompanied by flatulent distension of 
the stomach or colon ; in general debility ; during convalescence from an 
acute illness ; toxic conditions ; and in Irritable Heart. 

Pain of extrinsic origin is more frequently related to emotion or mental 
effort, especially the former, than to physical exertion ; it is in the great 
majority of cases situated in the prsacordium, and usually over a smaller 
area of this than in the case of cardiac failure ; it occasionally extends to 
near the angle of the left scapula or left armpit, or rarely to the left arm or 
over a larger area of the left front chest and even up to the neck ; is either 
of a dull aching or of a sharp stabbing character ; and is of shorter duration 
than in the case of cardiac failure. There may be hypereesthesia and tenderness. 
Other symptoms, particularly connected with the nervous, vasomotor and 
alimentary systems are often present. Treatment has been discussed on p. 874. 

Pain indicative of cardiac failure is referred to physical or, less frequently, 
mental effort, but it may not come on until some hours have elapsed ; it 
also in the great majority is situated over the prascordium, and generally 
over the greater part or the whole of it ; it is almost always confined to this 
area ; is of a dull aching character ; and is more or less continuous. 

Treatment has been discussed previously. 

The pain of angina pectoris is described on p. 987. 


IRRITABLE HEART OF SOLDIERS 

Synonyms. — Soldier’s Heart ; Disordered Action of the Heart (D.A.H.) ; 
Effort Syndrome ; Neuro-circulatory Asthenia. 

This is a condition which is characterized by a combination of symptoms 
due to a subnormal circulatory system — including, if not especially, the 
peripheral variety — and a subnormal nervous system. 

The irritable heart of soldiers was first described by Myers (1870) and 
Da Costa (1871) in the United States of America. During and after the 
War of 1914-1918 much attention was paid to the subject in this country, 
owing to the large number of soldiers who were invalided home for so-called 
valvular disease of the heart and other cardiac disorders. The malady was 
first called irritable heart of soldiers, and, during the War of 1914-1918, 
soldier’s heart, or disordered action of the heart (D.A.H.), and, later, by Lewis, 
effort syndrome. In the United States it is now termed neuro-circulatory 
asthenia. It is to be observed that the affection is not synonymous with 
athlete’s heart or primary cardiac strain (see p. 880). 

It is necessary to point out that what is called irritable heart of soldiers 
does not differ from that which is met with in civilian life. 

etiology and Pathology. — The condition is more common during 
adolescence and up to early middle life, in poorly developed subjects, in those 
of a sedentary or light occupation and are out of training, and in urban life. 
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In the case of soldiers, it was formerly thought that the cause was either 
the accoutrements, such as tight belts and closely fitting uniforms, or over- 
exertion, such as “ setting-up drill.” It was found, however, that the correc- 
tion of these did not obviate the malady. 

It is now believed that a number of factors acting together, some more 
than others, constitute the cause. These include congenital or developmental 
weakness of the circulatory and nervous systems, a poor physique, a sedentary 
or light occupation, excessive physical exertion, an unsuitable kmd of train- 
ing, mental or emotional stress or strain, lack of sleep, infection, in a small 
percentage of cases hyperthyroidism, and, in my opinion, excessive smoking, 
especially of cigarettes. 

An individual born with subnormal circulatory and nervous systems 
finds by experience that while he is able to engage in ordinary physical and 
mental effort he is incapable for those of a strenuous character. He arranges 
his manner of life accordingly, and consequently developmental weakness 
becomes supcradded. Naturally such an individual does not stand the 
usual training so well as do those who were engaged in heavy or moderately 
heavy employments. Even with a slow and very carefully graduated train- 
ing, he may never be able to engage in severe physical or mental effort. 
It is difficult to say how much physical stress or strain alone is an setiological 
factor. Not infrequently there is a recent history of infection, either chronic, 
such as focal sepsis or pulmonary tuberculosis, or an acute infective disease. 

Lastly, it is to be noted that the affection may be met with in those with 
organic disease of the heart. 

Symptoms. — The onset is usually gradual. The commonest symptoms 
are breathlessness, palpitation, exhaustion, prsecordial discomfort or pain, 
giddiness, and nervousness. Generally the shortness of breath, palpitation, 
and discomfort or pain are related to physical exertion or emotion ; the 
sense of exhaustion to physical or mental effort ; and the giddiness especially 
to change of posture. Breathlessness and palpitation may be very easily 
induced, and may also be present while at rest. The pain is commonly 
limited to the praecordium but sometimes radiates to near the angle of the 
left scapula, or rarely to the left arm or over a larger area of the left front 
chest or up to the neck. It is generally of a dull aching character but occasion- 
ally is sharp and stabbing. There may be hyperaosthesia and tenderness. 

There may be faintness, and occasionally actual syncope, the latter 
probably being of the vasovagal type and more often in the young. Vaso- 
motor symptoms, such as coldness and pallor or lividity of the extremities, 
and a tendency to sweating and flushing, are not infrequent. There may be 
lassitude, depression of spirits, irritability, loss of emotional control, insomnia, 
tremors of the hands, and headache, the last especially after exertion. 

During sleep the cardiac and respiratory rates are normal. When the 
patient is awake but at rest they may be increased and there may be a slight 
increase in the blood pressure. There is frequently an abnormal response in 
the cardiac rate and the blood pressure with the assumption of the upright 
posture after lying down. The cardiac and respiratory rates and the blood 
pressure are unduly and it may be markedly increased by exertion, and, 
though perhaps to a less extent, by emotion, and their return to the former 
level after such is delayed. The apex-beat is often diffuse and its force 
increased, but the out-thrust is quicker and shorter than normal — which is 
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the opposite to that which obtains in hypertrophy. On X-ray examination, 
the heart is found not to be enlarged. The first sound may be increased in 
loudness, and may also be short and sharp. There may be cardio-respiratory 
murmurs (see p. 939), or a systolic murmur in the pulmonary area or at the 
apex, especially the former, in which case the murmur is generally harsh and 
may give the impression of being superficial. Reduplication of the second 
sound, it may be only after exertion or on lying down after such, is occasionally 
to be observed, and if present is indicative of cardiac strain (see p. 881). 

Diagnosis. — It is necessary to diagnose the condition from chronic 
valvular disease, cardiac hypertrophy, focal sepsis, pulmonaiy tuberculosis, 
hyperthyroidism, and primary cardiac strain. This may be done by a con- 
sideration of the features described. In hypertrophy, the out-thrust of the 
apex-beat is slower and longer than normal ; there is evidence of enlargement 
of the heart ; and the first sound may be long, low in pitch and mufiBled. 
Primary cardiac strain is referred to on p. 881. 

Prognosis. — ^As far as the duration of life is concerned, it is favourable. 
As to the course of the malady, this varies very considerably, and a period of 
observation is required to attempt a reliable opinion. The outlook is affected 
by the sotiological factors, the physical and, it may be especially, the mental 
make-up of the patient, probably most of all by the therapeutic measures 
adopted, the response thereto, and perhaps by the age of the individual. 
In the case of a chronic infection, it depends upon whether this can be removed. 
When the condition follows an acute infective disease, the prognosis is favour- 
able provided convalescence is not hurried. This also applies when the 
affection is chiefly due to an anxiety condition, and suitable and competent 
psychological treatment is employed. The prognosis is probably better 
in the young. 

Taking cases as a whole, the proportion of those who will not be able to 
engage in the physical and mental activities previously possible without 
experiencing some abnormal symptoms is by no means negligible. 

Treatment. — Prophylactic. — In those of poor development, or of 
sedentary or light occupation, a slow and very carefully graduated training is 
of fundamental importance. 

Curative. — Reassurance and encouragement are of prime significance. 
In severe cases a preliminary rest in bed, of moderate duration, is usually 
helpful. If mental strain has been a factor, freedom from mental work until 
the patient has attained his optimum is advisable. Due attention to the 
cause of the malady, such as focal sepsis or an anxiety state, is obviously 
indicated. Psychotherapy has been spoken of under Prognosis. If there 
has been excessive indulgence in tobacco, smoking should be avoided 
altogether ; and even if there has not, at the most it should be strictly 
moderate in amount. Alcohol is better avoided. 

Efforts should be directed towards the restoration of the patient’s general 
bodily and mental health. To this end careful attention to the matter of 
sleep, an ample amount of nutritious food, fresh air, slow and very carefuUjr 
graduated exercise under wise supervision — ^preferably in the open air and, if 
the patient is fit for such, at first in the form of games — ^always stopping 
short of abnormal subjective symptoms, and breathing exercises are enjoined. 
Massage is not infrequently of help, and hydrotherapy is occasionally so. 
If the patient suffers from an undmy excitable nervous system, or is prone 
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to w<MTy or be anxious, sedatives (see p. 863), in small daily dosago, are 
indicated for a time, and may be repeated occasionally if found to be required. 
Periodic courses of general tonics are worth a trial. Digitalis is of no avail 
and may even do harm. 


PRIMARY CARDIAC STRAIN 

By primary cardiac strain is meant a cardiac disorder which is the direct 
result of excessive physical exertion in an individual whose heart was pre- 
viously sound. 

It should be pointed out that most cardiologists are of opinion that 
physical exertion alone cannot cause such. They believe that in all cases the 
myocardium is weakened by toxins, either bacterial or chemical, or disease. 
Together with some cardiologists and general physicians, and pathologists 
of great authority, I do not share this view. At the same time I wish to make 
it clear that formerly physical exertion as an setiological factor was very 
much exaggerated. 

Etiology and Pathology.— The affection is more likely to occur in 
middle or later life, and in those not in training. It may be due to sudden 
and violent physical exertion, such as boat-racmg, and athletic and boxing 
contests ; or the result of very severe, and either long continued or frequently 
repeated muscular effort, such as in heavy manual labour and in athletic 
training. 

Regarding the first, when the heart is called upon for an increase of work 
by physical exertion, there is stretching of the muscular fibres and dilatation 
of the cavities together with an increased output of blood. Under normal 
conditions, the dilatation is temporary and physiological. In violent and 
sudden muscular exertion, however, it may persist, i.e. there is pathological 
acute dilatation. With rest in bed, the cavities usually gradually return 
to the normal, but functional disability may continue for some time. 

Respecting the second, when the heart has to do continued extra work, 
cardiac hypertrophy takes place. If the physiological limits of the latter in 
any particular individual have been reached, any further demand on the 
organ will, sooner or later, have a permanent deleterious effect and patho- 
logical dilatation may take place. As regards this second group, it may be 
mentioned that those who do not believe that long continued very severe 
physical exertion alone can cause strain, quote the example of the horse. 
It seems to me that to compare, in this respect, man with an animal whose 
natural primary function and almost the whole of his activities have to do 
with physical exertion is hardly appropriate. 

Symptoms. — When the malady is due to sudden and violent effort, 
there may be lividity or cyanosis of the face, giddiness, and vomiting ; later, 
there may be collapsCj quickened shallow breathing, coldness of the skin, 
prsscordial uneasiness or actual pain, and a quickened, small and thready 
pulse ; while later there may be indications of pronounced acute cardiac 
dilatation. The last involves both sides of the heart, but if the exertion 
has entailed severe fixation of the walls of the chest, the dilatation is chiefly 
zighlHuded, while if it has involved great contraction of the muscles, it is 
principally leflrsided. 
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In the chronic forms of the affection, among the symptoms are shortnese 
of breath, palpitation, giddiness or faintness, a feeling of weight or oppression, 
and discoB^ort or pain in the chest, the last sometimes extending to the left 
papular region or arm. The pulse is usually small and weak, and its rate 
increased even while at rest. The area of cardiac impairment is not infre- 
quently increased to the left and sometimes also to the right. The cardiac 
sounds may be feeble, or short and sharp, there may be a mitnd or iriouspid 
murmur, and the second sound in the pidmonary area may be accentuate. 
Beduplication of the second sound, it may be only after exertion or on lyin^ 
down after such, is sometimes present, particularly in the young, and is 
probably due to dilatation of the left ventricle. 

Diagnosis. — This in large measure resolves itself into the question 
whether the case is one of primary cardiac strain, or whether the heart has 
been previously damaged ; in the latter case, excessive physical exertion is 
merely the exciting cause of the malady. In considering this problem, a 
previous history of one of the causes of morbus cordis and evidence of 
myocardial or valvular disease are obviously of material importance. 

Reduplication of the second sound, if present, is a valuable sign of primary 
cardiac strain. 

There are certain fundamental distinctions between primary cardiac 
strain and irritable heart of soldiers. This is readily recognised by a com- 
parison of the respective clinical features described (see pp. 878, 879). 

Prognosis. — This exhibits a wide variation. In the young and robust, 
in the less severe cases, full recovery is the rule. This may occur in a few 
days or weeks, but on the other hand progress may be slow. Occasionally, 
however, recovery is not complete, the individual never being able to engage 
in physical exertion previously possible without experiencing some abnormal 
symptoms. In the more severe cases, the latter is not infrequent. 

In middle or later life, even in the less severe cases, progress may be very 
slow, and full recovery is infrequent and perhaps only occasional ; while 
in the more severe, even the duration of life may be shortened. 

In all, a diminishing increase of pulse-rate is a favourable omen. 

Treatment. — In the acute cases a very hot bath is to be commended, 
the patient being lifted out of it in a blanket, together with the administration 
of a few 15-grain doses of theobromine and sodium salicylate (diuretin). 
In the early stages, a strictly limited amount of food, both solid and liquid, is 
indicated. Oxygen may be required in some cases. When the patient is fit 
to get up, great caution should be exercised with regard to physical exertion. 
Warm baths, followed by a cold douche, may be tried provided there is a 
quick reaction. 

In the chronic more severe cases, prolonged physical and even mental 
rest may be necessary. Massage, under certain conditions (see p. 864), may 
sometimes be of advantage, even in a comparatively early stage. 


SINUS TACHYCARDIA 

By the term tachycardia is meant an acceleration of the cardiac rate. 
There are two main varieties, namely: (1) sinus tachycardia; and (2) 
paroxysmal tachycardia. In addition, there is tachycardia in moat cases of 
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auricular flutter and of auricular fibrillation. In the sinus variety the tachy- 
cardia kdue to an increase in the function of rhythmicity in the sino-auricular 
node. In paroxysmal tachycardia, on the other hand, the tachycardia is the 
result of an abnormal rhythm, the impulses arising at some site other than 
the sino-auricular node. We shall here deal with sinus tachycardia. Paroxys- 
mal tachycardia is discussed on p. 891. 

iEtiology. — Sinus tachycardia may be physiological. In some healthy 
individuals the cardiac rate is persistently rapid. It is, therefore, difficult 
to decide when an increase of the cardiac rate in an individual is patho- 
logical ; in this connection a record of the past history is of value. Transient 
sinus tachycardia may be a physiological reaction to emotional excitement, 
physical exertion, and the ingestion of food. 

The pathological form of tachycardia may occur both during and after 
acute infective diseases, during convalescence from any acute illness, in 
pulmonary tuberculosis, focal sepsis, thyrotoxicosis, the excessive use of 
tea, cofEee, tobacco or alcohol, and cardiac failure. It is also met with 
in irritable heart of soldiers, neurasthenia and emotional states, sub- 
normal blood pressure, haemorrhage, shock, cahectic conditions, certain 
organic diseases of the nervous system, and the use of certain drugs, such as 
atropine, adrenaline, and the nitrites. 

Symptoms. — In tachycardia the patient may be conscious of the rapid 
action of the heart, and occasionally there is praecordial pain. The apex-beat 
may be diffuse and excited. There may be a systolic murmur at the apex, 
or base, or both. On the other hand, pre-existing murmurs may disappear. 

A polygram and electro-cardiogram show merely an undue decrease of the 
diastolic interval (see p. 1003), that of the systolic being unaffected. 

Diagnosis. — The differential diagnosis between sinus tachycardia and 
paroxysmal tachycardia is discussed on p. 893. 

Treatment. — This resolves itself into dealing with the cause of the con- 
dition. 


SINUS BRADYCARDIA 

By the term bradycardia is meant a decreased cardiac rate. It must be 
distinguished from infrequency of the pulse-rate at the wrist, since the latter 
also includes ventricular extra-systole which is so feeble that the wave 
fails to reach the wrist. There are three varieties of bradycardia : (1) sinus 
bradycardia ; (2) auriculo-ventricular block ; and (3) some cases of auriculo- 
ventricular nodal rhythm. The last is a rare condition. We shall here deal 
with sinus bradycardia. 

Sinus bradycardia is due to a decrease in the function of rhythmicity, 
the result of increased vagal tone or a direct action on the sino-auricular 
node. The cardiac rate is below 60 per minute, and is usually between 50 
and 60, and rarely is as low as 40 and even less. 

.Etiology, — Sinus bradycardia may be physiological, especially in males, 
advancing age, and athletes. Transient sinus bradycardia' may be a physio- 
logical reaction to rest, sleep, and pressure on the carotid sinus, especially 
the right. 

The pathological form of bradycardia is less common than is sinus tachy- 
cardia. It may occur (1) during the convalescence of acute infective diseases. 
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especially influenza, diphtheria, pneumonia, typhoid and typhus; (2) in 
certain toxic conditions, such as jaundice, diabetes and ureemia ; (3) in hypo* 
thyroidism ; (4) in some forms of cardiac disease — especially aortic stenosis 
and fatty degeneration of the myocardium ; (5) in the use of certain drugs, 
such as digitalis, opium and, exceptionally, tobacco ; and (6) during certain 
diseases of the nervous system. 

In a polygram and an electro-cardiogram there is merely an undue prolonga- 
tion of the diastolic interval (see p. lOCS), that of the systolic being unafiected. 

Diagnosis. — In sinus bradycardia the rate is only occasionaUy below 50. 
It is influenced by physical exertion, emotion, pyrexia, amyl nitrite, and 
atropine. 

Sinus bradycardia should be diagnosed from extra-systoles, 2 : 1 and com- 
plete auriculo-ventricular block, and auriculo-ventricular nodal rhythm. 


IRREGULAR ACTION OF THE HEART 

The subject of irregular action of the heart is of great practical import- 
ance. Formerly it was notoriously a source of perplexity and difficulty to 
the clinician. It was known that irregularity might, on the one hand, signify 
even serious impairment or disease of the heart, or, on the other, that it 
might be of no practical consequence. It was not possible, however, to deter- 
mine the significance of the irregularity in any given case, because there were 
no means of differentiating the types of irregularity, or what any particular 
type signified. By means of the electro-cardiograph and the clinical polygraph 
it is now possible to classify irregular action of the heart into types, and it is 
known what each type signifies. I would emphasize, however, that the work 
of elucidation having been accomplished, in a considerable majority of cases 
the use of a sphygmograph is sufficient, and in a fair proportion palpation and 
auscultation suffice. 

Irregular action of the heart may be due to (1) sinus arrhythmia ; (2) extra- 
systoles, or premature contractions ; (3) paroxysmal tachycardia , (4) auri- 
culo-ventricular nodal rhythm ; (5) auricular fibrillation ; (6) auricular 
flutter ; (7) ventricular fibrillation ; (8) heart-block ; and (9) the pulsus 
alternans. The first two varieties are very common. 

It may be advisable to describe here what is meant by the terms ‘ inter- 
mittent ’ pulse or a ‘ dropped beat,’ ‘ pulsus bigeminus ’ or ‘ coupling of the 
beats,’ and ‘ pulsus trigeminus.’ 

Intermission of the pulse is a form of irregularity which is not uncommon. 
By it is meant a condition in which the normal rhythm of the pulse is inter- 
rupted, either occasionally or more frequently, either at regular or irregular 
intervals, by an abnormally long pause during which no wave is felt at the 
wrist, a beat being missed. It is important to understand how intermission 
of the pulse is caused, especially from the point of view of prognosis. By far 
the commonest cause is a premature contraction of the ventricle (* extra- 
systole ’) which is so feeble that the wave fails to reach the wrist ; the next 
most common cause is partial heart-block ; while the condition is occasionally 
due to sinus irregularity, and very rarely to sino-auricular block. The 
differential diagnosis between extra-systole and partial heart-block is discussed 
under extra-systole. The differential diagnosis also between occasional 
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dropped beats due on the one hand to sinus irregularity and on the other to 
partml heart-block is discussed under heart-block. 

By pulsus bigeminus or coujMng of the heats is meant a condition in which 
the pulse-beats occur in pairs, for long or short periods. The paired beats 
may occur at regular intervals, or at irregular intervals, and some writers 
restrict the term pulsus bigeminus to the former, and that of coupUng of the 
beats to the latter. When the paired beats fall at regular intervals, the 
commonest cause is the occurrence of extra-systoles, usually ventricular, in 
cases in which the fundamental or sinus rhythm is otherwise maintained ; 



Fig. 24.- -Pulsus bigeminuB^ due to a single extra-systole with its succeeding compensatory 
pause occurring regularly after each normal beat. 

either a single extra-systole with its succeeding compensatory pause occur- 
ring regularly after each normal beat (Fig. 24), or such occurring after every 
two normal beats, the premature contraction in the latter case, however, 
being so feeble^ that no waves reaches the wrist. The next most common 
cause is partial heart-block, when the ventricle fails to respond to every 
third beat of the auricle (Fig. 25). A rare cause is sino-auricular block, in 
which the auricle fails to respond to every third impulse generated at the 
sinus. When the paired beats occur at irregular intervals, the cause is a 
ventricular extra-systole occurring regularly after each normal ventricular 
contraction in cases of auricular fibrillation ; this is usually due to the 
action of digitalis (Fig. 31), but may occur independently of it. 



Pig. 26. — PuIsub bigeminus, due to partial heart- block, the ventricle failing to respond 
to the stimulus from the auricle at A\ 

By pulsus trigeminus is meant a condition in which the pulse-beats are 
grouped in threes. The causes are : (1) extra-systoles — either a single extra- 
systole with its succeeding compensatory pause after every two normal 
beats, or such after every three normal beats and failing to send a wave to 
the wrist; (2) partial heart-block, when the ventricle fails to respond to 
every fourth beat of the auricle ; and, rarely (3), sino-auricular block, in 
which the auricle fails to respond to every fourth impulse generated at 
the sinus. 

The differential diagnosis between intermission of the pulse, pulsus 
bigeminus, and pulsus trigeminus due to the various causes mentioned 
is discussed elsewhere. 



SINUS ARRHYTHMIA 


885 


SINUS ABEHYTHMIA 

This is a normal phenomenon, which is very firequent, both in health 
and disease. It is due to variation of vagal tone acting upon the sino-auiicular 
node. 

The chief characteristics of sinus irregularity is the variation in the 
length of the diastolic interval, the systolic being unaffected. The irregularity 
may be slight or even marked. In the great majority of oases it is related 
to respiration, the cardiac rate gradually increasing during inspiration and 
gradually diminishing during expiration. If not related to respiration, the 
irregularity may be only present during slow deep breathing. There is an 
abrupt slowing of a few beats and then a gradual increase. 

.Etiology. — Sinus arrhythmia is much more frequent during childhood 
and adolescence, but may be found at all ages. It sometimes occurs after a 
febrile illness, and occasionally during the administration of digitalis, and 
even the act of swallowing may produce it — the heart-rate during the act 
being quickened for a few beats, followed by a reduction in the rate. 



Fig. 26. — Simultaneous tracings of the respiration and the radial pulse, from a healthy 
l>oy aged 14, showing sinus irregularity. 

Symptoms. — Usually there are no subjective symptoms, but rarely those 
of cerebral anaemia, such as giddiness, or faintness or even actual syncope, occur, 
during an unusually long pause. On auscultation, the interval between the 
first and second sounds is found to be constant, while the varying length 
of the diastolic interval can be detected. If a tracing of the radial • artery 
be taken, the intervals between the beats will be found to vary, while the 
pulse-beats are of equal or nearly equal size (Fig. 26). A polygram and an 
electrocardiogram (Rgs. 68-^0) show merely either of the two Variations 
in the length of the diastolic periods just described. 

The irregularity is diminished or abolished by an increase in the cardiac 
rate. 

Diagnosis. — ^A diagnosis may be made from the features described. 
When irregularity of the cardiac action is found to be definitely related to 
respiration, it is in all probability of the sinus type. 

Prognosis. — There is no reason to suppose that sinus irregularity is either 
indicative of an impaired heart, or that it adds to the ^avity of any diseased 
cardiac condition which may be present. The condition, therefore, may be 
entirely disregarded. 

Treatment. — ^No treatment is required. 
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THE EXTRA-SYSTOLE 
Synonym. — Premature Contraction. 

By extra-systole is meant a premature contraction the result of an impulse 
which is generated at some site other than the sino-auricular node. 

It has been noted that if rhythmicity is more developed at any other 
portion of the primitive cardiac tube than the sinus, the impulse arises at 
that point (see p. 847). 

Tnere are three varieties of extra-systoles, according to whether the 
point of origin is situated in the auricle, or the auriculo-ventricular node or 
bundle above its division, or the ventricle. The first is called auricular 
extra-systole ; the second, auriculo-ventricular nodal extra-systole ; and the 
third, ventricular extra-systole. 

In each case the sinus rhythm is otherwise maintained in most oases. 
Usually an extra-systole is followed by a long pause (compensatory pause). 
Rarely the premature contraction occurs between two normal beats (inter- 
polated extra-systole). 

Of the three varieties of extra-systoles, the ventricular is far the most 



Flo. 27. — Simultaneous tracings of the jugular and radial pulses, showing a ventricular 
extra-systole at Ex.a. The usual rhythm of the auricle is maintained. The extra- 
systole in the jugular tracing is represented by the wave c\ imincdiatcly before the 
systole of the auricle. The coroponsatory pause is complete. 

common, and the auricular the next frequent. The variety of extra-systoles 
in the same individual is usually constant, but the three varieties may occur 
in the same subject. Occasionally premature contractions arising from 
different foci are observed in one record^ — ^multiple extra-systoles. 

Extra-systoles may occur at long intervals, or at frequent, irregular 
intervals ; or regularly after each beat, or after every second, or third, or 
more, normal beats ; or there may be a rapid succession of extra-systoles — 
usually persisting for a few cycles only (Fig. 62), but rarely even for a few 
minutes. 

The Ventricular Variety of Extra-Systole. — We may take this 
variety for the purpose of illustration. While the chambers of the heart are 
contracting in the normal fashion, a premature contraction of the ventricle 
takes place, this arising independently of a stimulus fronrtho auricle, which 
maintains its usual rhythm and contracts as the result of the normal stimulus 
from the sinus. The exact time at which the premature contraction of 
the ventricle takes place is either immediately before the systole of the 
auricle (Fig. 27), or — as is usually the case — synchronously with it, or 
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after it, but prior to that point of time at vhich it would have occurred if 
this had been in response to a stimulus received from the auricle in the 
normal way. In most cases the succeeding impulse from the auricle fails 
to cause a contraction of the ventricle; for this reason the pause which 
follows the premature contraction is abnormally long, being called the cow- 
pmsatary pause. When this prolonged diastole and the preceding shortened 
diastole together equal in time two normal cardiac cycleSi the compensatory 
pause is said to be complete. Since dunng the prolonged pause the ventricle 
has had an unusually long period in which to lill and recuperate, the pulse- 
beat immediately following a compensatory pause has often a greater ampli- 
tude than on other occasions. Sometimes, more especially when the cardiac 
rate is slow, a ventricular extra-systole occurs so earl}^ in the cardiac cycle 
that the ventricle does contract in response to the normal stimulus which 
is transmitted from the auricle immediately after the premature contraction ; 
in this way a premature contraction is interpolated between two normal 
beats. This form of the extra-systole is called interpolated (Fig. 28). 

On auscultation, in the vast majority of cases, two heart-sounds are 
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Fig. 28.— Simultaneous tracings of the jugular and radial pulses, showing an interpolated 
ventricular extra-systolo (c' and r'), represented in the diagram by the downstroke -f . 
The downstrokes in the space /Is represent the auricular waves (a) in the jugular, 
and the downstrokes in the space V a represent the carotid waves c, and the slanting 
lines connecting them represent the a-c interval (Mackenzie). 

synchronous with each extra-systole, these forming with those of the pre- 
ceding normal contraction a group of four sounds. Sometimes, however, 
the extra-systole occurs early in diastole, and before the cardiac muscle has 
had sufficient time to recover fully from the preceding systole, in which 
event the premature contraction is so feeble as to fail to open the aortic 
valves, and only the first sound is heard ; in this way a group of three sounds 
becomes audible. Very rarely the premature contraction is so feeble as not 
to produce any cardiac sounds whatever. 

The amplitude of the pulse-wave of an extra-systole is not so great as 
that of a contraction occurring at a normal interval, because the heart muscle 
has not had time to recover from its previous effort. The earlier an extra- 
systole occurs in the diastole, the more feeble it is ; it may be so feeble that 
no wave is felt at the wrist, so that there is simply an abnormally long pause, 
resulting in what is called a ‘‘ dropped beat or an “ intermittent ” pulse ; 
as has been already noted, an extra-systole which fails to reach the wrist 
is, indeed, the most usual cause of an intermittent pulse. If a single extra- 
systole with its succeeding compensatory pause occurs regularly after each 
normal beat, then the beats at the cardiac apex occur in pairs, as also do 
the pulse-beats, the condition being called pulsus bigeminus (Fig. 24). Simi- 
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I&rly, if a single extra-systole with its sncceeding compensatory pause occurs 
f^fter every two normal beats, then the apex-beat occurs in threes, as also do 
the pulse-beats, the condition being known as fuhus trigeminus ; but if the 
premature contraction is so feeble that no wave reaches the wrist, the pulse- 
beats are paired. 

If a polygraphic record of a case of ventricular extra-systole (Fig. 27) 
be analysed, it will be found that, as the normal rhjrthm proceeds as usual, 
the o wave appears at regular intervals ; each a wave is followed by a c wave, 
except when an extra-systole occurs, when the c wave either precedes the 
a wave, or — as is more commonly the case — occurs synchronously with it, 
in which case the amplitude of the wave is correspondingly increased. 

Auricuiau Variety of Extra-Systole. — In this variety there is a 
premature contraction of the auricle, the stimulus arising in the wall of the 
auricle prior to the normal stimulus from the sinus. The premature con- 
traction of the auricle is usually followed by a premature contraction of 
the ventricle, following the usual transmission of the stimulus from the 
auricle along the auriculo-ventiicnlar bundle. Not infrequently, in the case 
of extra-systole the stimulus from auricle to ventricle travels slowly, so that 
the Js-Vs interval is lengthened, and the prematurity of the ventricular 
systole is consequently not so great as that of the auricle ; in this way the 
compensatory pause is shortened. In some instances the contraction which 
immediately follows the extra-systole takes place rather earlier than the 
normal interval, this being probably due to the unusual length of the rest 
period ; in this way there is further encroachment upon the compensatory 
pause. This is less marked in the case of the second contraction, and it 
disappears within a few cycles. Sometimes there are variations in the rate 
of transmission of these auricular premature contractions to the ventricle. 

Occasionally the stimulus from the auricle does not reach the ventricle 
at all, and no premature contraction of this chamber takes place, in which 
event the premature contraction of the auricle is not followed by a premature 
contraction of the ventricle, the condition being known as ‘ blocked auricular 
extra-systoles (Fig. 63). In these cases a long pause is to be noted in the 
sphygmogram. As in the case of the ventricular variety, an auricular extra- 
systole is followed by a lengthened pause ; but, with rare exceptions, this 
compensatory pause is not complete. In some cases, however, the com- 
pensatory pause is complete. 

In a polygraphic record of a case of auricular extra-systole, each c wave 
is preceded by an a wave, while there is a premature a wave and a premature 
c wave, sometimes with an increased a-c interval, and an alteration of the 
relative position of the beats following the extra-systole. 

Auriculo-Ventricular Nodal Variety op Extra-Systole.— In this 
variety the stimulus for premature contraction originates in the auriculo- 
ventricular node or bundle above its division, travelling upwards into the 
auricle and downwards into the ventricle, and giving rise to a premature and 
simultaneous contraction of both auricle and ventricle. The premature 
ventricular contraction more or less coincides with that of the auricle, but 
this is by no means absolute ; the contraction of both chambers maybe 
absolutely synchronous, or the ventricular systole may begin after or before 
that of the auricle. When the auricular contraction occurs before that of 
the ventricle, the period of time between the contraction of the upper and 
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lower chambere ie shortened. The compenaatorj paiuie may or may not be 
complete, 

Lx a tracing of the jugular vein from a case of aurioulo- ventricular nodal 
extra-systole, there is prematurity of the a wave, and also of the o wave ; 
when the premature contraction of the chambers is synchronous, both waves 
are combined, in which case the amplitude of the wave is increased ; when 
the auricular contraction occurs before that of the ventricle, the a wave 
precedes the e wave, but the Or-c interval is diminished to about O’lO sec. 

In the ventricular and auriculo-ventricular nodal varieties of extra* 
systoles, in contrast with the ‘ double ’ venous pulsation in the jugular vein 
which may be visible in the case of the auricular variety, there is usually 
an unduly large ' single ’ pulsation coincident with the premature contraction ; 
this is due to the contraction of the upper and lower chambers of the heart 
occurring synchronously, the result being that the auricle, instead of dis- 
charging its contents into the ventricle, does so into the venes cavss. 

etiology and Pathology. — Extra-systoles may be met with at any 
age, but are much more frequent in the elderly and middle-aged, especially 
the former, than in the young, and are rare during the first decade of life, 
and are more common in men than in women. They are more frequent in 
the subjects of organic disease of the heart than in those who are not, and 
in myocardial than in valvular affections. They are to be found in digestive 
disturbances, especially when attended with flatulent distension, acute 
infections, hypertension, arterial disease, focal sepsis, thyrotoxicosis, the 
excessive consumption of tea, coffee, tobacco and alcohol, emotional states, 
and as the result of the administration of certain drugs, such as digitalis, 
barium, aconite and chloroform. In a considerable proportion of cases there 
is no ascertainable cause. Extra-systoles are especially apt to occur during 
rest following physical exertion, soon after getting into bed, change of posturb, 
after a big meal and during cardiac dilatation with failure. 

Extra-systoles indicate that at the time of the premature contraction 
some portion of the myocardium below the sinus is more excitable than the 
sinus. This may or may not be due to some structural change in the myo- 
cardium ; it may, for example, be caused by poisoning of the heart wall 
without structural damage. 

Subjective Symptoms. — An individual in whom extra-systoles occur 
may be unconscious of their presence. On the other hand, he may experience 
a sensation of fluttering in the chest when a premature beat occurs : or he 
may be conscious of the long pause and complain of intermission of the pulse, 
or that the ' heart stops ’ ; or the contraction of the heart following the 
pause may be accompanied by the consciousness of a thud or shock in the 
region of the heart, sometimes followed by a feeling of exhaustion. The patient 
may complain of a sensation of a * catch in the breath,’ or of * gripping in 
the throat.’ Very rarely, during a prolonged pause, giddiness, faintness, or 
even actual syncope may take place. 

Diagnosis. — ^Extra-systoles may be recognised with certainty by means 
of the electro-cardiograph or the clinical polygraph. But it is important to 
recognise that in the majority of cases a correct diagnosis can be made simply 
by palpation and auscultation. The normal rhythm of the heart is disturbed 
by the occurrence of a premature beat in the radial pulse and at the cardiac 
apex, followed by an abnormally long pause. The auscultatory signs have 
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already been noted ; they are of much dia^ostic value. When, on palpation of 
the radial artery, an apparently otherwise regular pulse is sometimes inter- 
rupted by an unusually long pause, it should suggest either an extra-systole 
which is so feeble that no wave is felt at the wrist, or partial heart-block. 
When the former is responsible, a premature beat can be detected at the 
cardiac apex and on auscultation one or two heart-sounds will, in the great 
majority of cases, be audible during the early part of the pause, because the 
ventricle has contracted ; whereas in the case of partial heart-block there will 
be absence of an apex-thrust and of heart-sounds during the pause, because 
the ventricle has failed to contract. Further, in the case of extra-systole, 
a wave is usually present in a sphygmographic tracing, and a premature 
contraction is always visible in a tracing of the apex-beat. These three 
features are almost invariably sufficient to distinguish between an intermittent 
pulse due to an extra-systole which fails to reach the wrist and that due to 
partial heart-block. An electro-cardiogram or a polygram will place the 
matter beyond doubt. It may be here noted that it is necessary to exclude 
sinus irregularity and also sino-auricular block, in cases of an unusually long 
pause in the radial pulse. The differential diagnosis between pulsus bige- 
minus, pulsus trigeminus, and infrequency, including halving, of the pulse 
rate, due on the one hand to extra-systoles, and on the other to partial heart- 
block, can also readily be made, as a nile, by means of palpation and ausculta- 
tion. 

It is sometimes very difficult, if not impossible, by palpation and 
auscultation alone, to diagnose extra-systoles, occurring frequently and at 
irregular intervals, especially if of auricular origin, from auricular fibrillation. 
Extra-systoles are diminished or abolished by an increase in the cardiac 
rate, while the opposite obtains in auricular fibrillation. Again, a sphygmo- 
graphic tracing is almost invariably sufficient. It is also necessary to exclude 
auricular flutter when the response of the ventricle to auricular contraction 
is at irregular intervals (p. 902, and Fig. 76). 

Prognosis. — The question of prognosis of extra-systoles is of some 
consequence. Unfortunately the lay mind has come to attach an unnecessary 
significance to them. Furthermore, the medical practitioner should under- 
stand that extra-systoles constitute one of the most frequent causes of 
irregularity of the pulse, and that an extra-systole which fails to reach the 
wrist is the commonest cause of an ‘ intermittent * pulse. Apart from rare 
exceptions (see below), when extra-systoles are considered by themselves — 
that is, without reference to the conditions with which they may be associ- 
ated — there is so far no evidence for supposing that they are either indicative 
of an impaired heart, or that they add to the gravity of any existing morbid 
condition. While it is true that extra-systoles may precede the occurrence 
of other forms of cardiac irregularity, such as the complete irregularity 
associated with auricular fibrillation, it should be borne in mind that these 
might have arisen independently. The prognosis, therefore, should be based 
entirely upon the causal or associated condition. 

The significance of a rapid succession of extra-systoles has some relation 
to that of paroxysmal tachycardia. Multiple extra-systoles of ventricular 
origin are usually of very serious significance, and are generally a presage of 
ventricular fibrillation. 

Treatment. — Our first duty is to reassure the patient ; this may be done 
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with confidence. The aetiology of extra-systole should be thoroughly re- 
viewed, the general health should receive attention, and if cardiac failure 
be present it should be treated on the lines laid down elsewhere. Some 
writers speak well of quinidine, 6 to 15 grains per diem, for the irregularity 
itself, but this does not accord with my experience. Neither have I found 
digitalis of any value. Sedatives (see p. 863) are frequently of benefit for the 
associated symptoms, especially when there is irritability of the nervous 
system or insomnia. 


PAROXYSMAL TACHYCARDIA 

By the term paroxysmal tachycardia is meant a condition in which a 
marked acceleration of the cardiac rate occurs, which commences abruptly 
and usually without apparent cause, lasts for a varying period, ceases abruptly, 
and is due to an abnormal rhythm, the stimulus for contraction arising at 
some site other than the sino-auricular node. The return of the cardiac 
rate to what it was prior to the paroxysm is due to the reversion of the cardiac 
rhythm to the normal. 

It is necessary to point out that under this term some writers include 
paroxysmal auricular flutter with marked acceleration of the ventricular rate, 
and paroxysmal auricular fibrillation with marked acceleration of the ven- 
tricular rate, using the term “ simple ” paroxysmal tachycardia for the other 
cases. 1 shall not include these two conditions. 

The first beat of the paroxysm is premature, and usually the paroxysm 
is followed by a long pause, as in the case of extra-systole, before the nor- 
mal rhythm is restored. The individual beats of the paroxysm are essentially 
the same as those of isolated extra-systoles. Between the attacks there may 
be single extra-systoles. The site of origin of these is usually the same as 
of the beats of the paroxysm. 

There are three varieties of paroxysmal tachycardia, according to whether 
the point of origin of the new rhythm is situated in the auricle, the auriculo- 
ventricular node, or the ventricle — ^in that order of frequency. The first is 
called auricular paroxysmal tachycardia ; the second, auriculo-ventricular 
nodal paroxysmal tachycardia ; and the third, ventricular tachycardia. The 
first two varieties together constitute supraventricular paroxysmal tachy- 
cardia. In the auriculo-ventricular nodal variety there is a simultaneous 
contraction of both auricle and ventricle ; the contraction of both chambers 
may be absolutely synchronous, or the ventricular systole may begin after, 
or before, that of the auricle. The variety of the paroxysms in the same 
individual is almost invariably constant. 

The paroxysms may last only for a few beats, or up to a few days, or, 
rarely, even a few weeks or more. The patient may experience one attack and 
never have another ; or he may have many in the course of 2i hours ; or 
the attacks may occur at varying intervals, frequent or long, for many years. 

Etiology. — The Aetiology of paroxysmal tachycardia is obscure. The 
malady may occur at any age„%but usually is first met with during middle 
life, and appears to be more common in males. A history of previous infection 
by rheumatism is not infrequent, and a fair proportion of cases are the 
subjects of chronic valvular disease, particularly mitral stenosis, or of myo- 
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cardinl diseaBe. Paroxysmal tachycardia is ocoasionally met with in coronary 
i^nsion^ when it is most likely to be of the ventricular type, focal sepsis, 
^yiotoxicosis, and the excessive use of tea, coffee, tobacco or alcohol. 

Usually there is no exciting cause of the attacks, but among such are 
physical exertion, emotional excitement, digestive disorders, especially with 
flatulent distension, and very rarely the adoption of a certain posture. 

The ventricular variety is most frequently met with in later life, and in 
the vast majority of cases is associated with serious organic disease of the 
heart, especially coronary occlusion, and very rarely in fatal cases of digitalis 
poisoning. 

Symptoms. — In some oases the patient is able to recognise both the onset 
and termination of the attack. If the attack be brief, he may be unconscious 
of the tachycardia. If it persists for a time, however, he is usually conscious 
of it, and generally complains of rapid action of the heart, or of a fluttering 
sensation in the chest, or palpitation ; and occasionally of throbbing or 
pulsation in the neck, the head, or some other part of the body. The face is 
generally pale and has an anxious expression. The patient may complain of 
a sense of exhaustion, and of oppression or discomfort or even pain in the 
chest. There may be abdominal distension, or nausea, or vomiting. Quick- 
ened or even distressed breathing may be present. There may be giddiness, 
faintness, or even loss of consciousness, and rarely convulsions. The usual 
s 3 anptom 8 of cardiac failure, commonly both left- and right-sided, generally 
supervene ; or, if these were present before the attack, they increase in severity. 
The degree of failure depends upon the cardiac rate, the duration of the 
paroxysm, its variety, any associated morbid condition, and the integrity of 
the myocardium. In long-continued paroxysms, and even in some cases in 
which they last for only a few hours, it may be severe or even extreme. It is 
usually more severe in the ventricular variety. In a small proportion of cases, 
anginal pain occurs. 

The cardiac rate may range from 120 to 250. In the majority of cases it 
is between 160 and 200, being usually more rapid in the ventricular variety. 
The effect of posture, physical exertion and pressure on the carotid sinus on 
the pulse-rate is desenbed under Diagnosis. The pulse is of smaller volume 
than normal. Not infrequently the pulsus altemans is present. In the auriculo- 
ventricular nodal and the ventricular varieties, the rhythm may be irregular, 
but the irregularity is so slight that it is detected only by graphic methods. 
The blood pressure is generally lowered during an attack. The cardiac 
sounds may be shorter and sharper and feeble. If murmurs were present 
prior to the onset of the attack, they may become faint or even disappear ; 
this applies particularly in the case of a mitral presystolic bruit. The jugular 
veins may be distended, and there may be the ventricular form of the jugular 
pulse. The results of X-ray examination show that the heart often becomes 
actually smaller during short attacks, but in cases in which the attacks are 
of long duration or the organ is seriously diseased, considerable and rapid — 
often within a few hours — cardiac dilatation may occur, in which case the 
physical signs thereof, described on p. 956, may be noted. 

Analysis of polygraphic tracings gives different results according to the 
nature of the abnormal rhythm. 

A remarkable feature of the condition is that with the sudden reversion 
of the rhythm to normal there is usually an extraordinarily rapid recovery to 
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the state in which the patient was prior to the paroxysm. In some cases the 
cessation of the attack is accompanied by the passage of large quantities of 
wind and excessive eructations, while a large quantity of urine may be 
voided. 

Diagnosis. — We should think of the possibility of paroxysmal tachycardia 
(or of auricular flutter), whenever an individual complains of attacks of palpita- 
tion, or is conscious of a marked increase in the cardiac rate, in either case 
occurring suddenly and without apparent cause, or suffers from indica- 
tions of cardiac failure coming on rapidly, if the rhythm of the pulse Be 
regular. 

Paroxysmal tachycardia should be distinguished from sinus tachycardia, 
and auricular flutter with continuous 2 : 1 auriculo- ventricular block. 

The most important factors in the diagnosis of the condition are : 
(1) Usually there is no exciting cause of the paroxysm, unlike sinus tachy- 
cardia. (2) The commencement and termination of the attack of tachycardia 
are sudden — ^the maximum rate is attained within a few beats, and the return 
of the cardiac rate to what it was prior to the attack or, as in some cases, to 
near this, occurs equally suddenly ; whereas in tachycardia associated with 
the normal rhythm the onset and termination are gradual. (3) A persistent 
rate of over 160 is almost always due to an abnormal rhythm, and of over 140 
usually so. If the rhythm is regular, the condition is either paroxysmal 
tachycardia, or 2 : 1 auricular flutter ; while if completely irregular, auricular 
fibrillation. (4) In normal rhythm the cardiac rate is influenced by posture, 
physical exertion and pressure on the carotid sinus, especially the right. In 
paroxysmal tachycardia the rate is not affected by these — excepting that 
carotid pressure may cause the paroxysm to cease. In all cases electro- 
cardiographic examination will put the diagnosis beyond doubt (see pp. 1012- 
1014). 

The differential diagnosis between paroxysmal tachycardia and 2 : 1 
auricular flutter is discussed on p. 902. 

For the differential diagnosis of the varieties of paroxysmal tachycardia, 
see pp. 1012-1014. 

Prognosis. — The prognosis in any case of paroxysmal tachycardia is 
difficult. It may be considered from two points of view : (1) That of a 
particular paroxysm ; and (2) the question of recurrence of the attacks. 

With regard to the former, the points which should be taken into account 
are the nature and degree of any associated morbid condition, the variety 
of the paroxysm, the ventricular rate, the duration of the attack, the integrity 
of the myocardium, and the history of any previous attacks. In the vast 
majority of cases the ventricular variety is associated with serious organic 
disease. The question of cardio-vascular organic disease is of much greater 
moment than the cardiac rate. When the ventricular rate is not very high, 
and there is an absence of oedema of the lungs, hepatic enlargement and 
systemic oedema, and there is little or no cardiac dilatation, the outlook is 
good as far as the risk to life is concerned ; while, on the other hand, if the 
clinical picture is the reverse, it is uncertain — but it should be remembered 
that the paroxysm may cease at any time, in which event the patient may 
improve with surprising rapidity. Death during an attack is of rare occur- 
rence, although it may happen, especially if the tachycardia is of ventricular 
origin. 
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With regard to the question of the recurrence of the attacks, it is impossible 
to ^ve an answer. The patient may never suffer from a subsequent attack ; 
while, on the other hand, they may recur even several times in the course of 
24 hours, or at frequent intervals for many years. There is, however, a 
tendency to a recurrence. 

Treatment. — This resolves itself into two parts : (1) Treatment during 
an attack ; and (2) the prevention, if possible, of the recurrence of the attacks. 

With regard to the first of these, the results of treatment are in the 
majority of cases unsatisfactory. It is true that the paroxysm not infre- 
quently ceases when various remedies are applied, but it should be remem- 
bered that the nature of the disorder is to stop suddenly and, therefore, the 
question of post hoc and propter hoc arises. 

The patient should rest, either in the recumbent position or sitting in an 
easy-chair, and keep as quiet as possible. 

The following methods of treatment may be tried in the auricular and 
nodal varieties : The adoption of certain postures, such as bending the 
body, with, it may be, the head between the knees ; various movements of 
the body ; rapid deep breathing ; holding the breath as long as possible, 
including after a deep inspiration or a deep expiration ; local appheations, 
such as hot fomentations, or poultices, an ice-bag, or a mustard-leaf, to the 
preecordium ; firm compression to the abdomen ; a carminative, or a diffus- 
ible stimulant, or drinking ice-cold water ; the induction of vomiting ; 
moderately firm pressure on cither eyeball, with the eye closed ; and firm 
pressure with the tips of the fingers on the carotid sinus in the right or left 
side of the neck for a ijuarter to a half minute or more, stopping short of 
pain, repeated several times if necessary. The last is the most likely to be 
successful. Failing these measures, a stiff dose of bromide and chloral, without 
or with opium, by the mouth. Morphine grain suppository, or J grain hypo- 
dermically), provided there is an absence of a reasonable fear of the patient 
becoming an addict to the drug. Quinidine may be tried, if the patient can 
be assiduously watched and there is an absence of idiosyncrasy to the drug 
(see p. 87 1). Six grains may be given every two or three hours for four or five 
doses. Recently the drug has been administered intravenously, but this is 
not recommended. If the foregoing measures are unsuccessful, massive 
doses of digitalis by the mouth, or digoxin or strophanthin intravenously, 
are rarely effective. 

In the ventricular variety, quinidine may be tried. Massive dosage of 
digitalis is even contra-indicated. 

Respecting the prevention of the recurrence of the attacks, a searching 
inquiry should be made for both the underlying and exciting causes, with 
the object of treating them. Sedatives (see p. 863) are often used. Quinidine, 
5 to 16 grains per diem, is not infrequently successful. DigitaKs, in moderate 
dosage, is occasionally so. 


AURICULO- VENTRICULAR NODAL RHYTHM 

TWs is a rare condition, in which the impulse is generated in the auriculo- 
ventrioular node, and travels upwards into the auricles and downwards into 
the ventricles, giving rise to a simultaneoas contraction of both auricles and 
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ventricles. There is generally depression of the fdnction of rhythmicity at 
the sino-auricular node due to the action of the vagus. 

The condition is believed to occur more often in the young, and may be 
met with in digitalis and acute infections. The new rhythm is usually 
temporary, and generally recurs. It may last for a few beats up to a few 
days or even longer. It is frequently abolished by physical exertion and 
atropine. If only an isolated beat is involved, there is a * nodal escape.’ 

The rate varies between 30 and 60 and rarely more, being usually about 40. 
In some cases a large pulsation in the jugular vein, the result of the simul- 
taneous contraction of the auricles and ventricles, is to be observed. 

The contraction of the upper and lower chambers may be absolutely 
synchronous, or the ventricular systole may begin after, or before, that of 
the auricle, the last being the most common. In the first instance, the a and c 
waves of a polyjgraphic tracing are superimposed, in which case the amplitude 
of the a wave is increased ; while in the second, the a wave precedes the c 
wave, but the a-c interval is diminished to about 0-10 sec. 

Auriculo-ventricular nodal rhythm should be diagnosed from auriculo- 
ventricular block and sinus bradycardia. 

The condition is of no clinical importance. 

AURICULAR FIBRILLATION 

It is of great practical importance that auricular fibrillation should be 
recognised, owing to its bearing on the diagnosis, prognosis and treatment 
of cardiac affections. It is a specific clinical condition, which can be recog- 
nised with certainty. It is characterized by an absence of all signs of the 
normal contraction of the auricles, and in the vast majority of cases by 
complete irregularity of the arterial pulse. It accounts for approximately 60 
per cent, of all cases of persistent irregularity of the heart, and it is found in 
from 60 to 70 per cent, of all cases of serious cardiac failure with dropsy. 
The condition has been known variously as ‘ delirium cordis,’ ‘ pulsus 
irregularis perpetuus,’ and the ‘ mitral ’ pulse. 

auricular fibrillation is meant a condition in which co-ordinate con- 
traction in the auricle is replaced by inco-ordinate contraction, the individual 
fibres, or groups of fibres, instead of contracting in an orderly and simultaneous 
manner, doing so rapidly and independently of each other, with the result 
that systole of the chamber as a whole never takes place. When auricular 
fibrillation has once set in, in the great majority of cases it is permanent. 
But, instead of this, it may be paroxysmal (Fig. 29). The tendency to occur- 
rence increases, however, until finally the condition usually becomes persistent 
or established. 

Effect of Auricular Fibrillation on the Heart. — The effect of 
auricular fibrillation on the cardiac action is mainly threefold : (1) The 
forcible contraction of the auricles driving the blood through the open 
auriculo-ventricular valves into the ventricles during the latter part of 
ventricular diastole is lost. This results in the ventricle being less filled. 
(2) Instead of the ventricle receiving impulses from the auricle at regular 
intervals, it receives them at completely irregular intervals. (3) In the great 
majority of cases there is an increase in the ventricular rate. The result of 
these three factors combined is that some of the ventricular contractions are 



896 DISEASES OF THE CIRCULATORY SYSTEM 

80 fwblo so to fftil to o^n the aortic valves, wd the pulse is dinuuished iu 
volume and its rhythm is irregularly iiregolar. Tho third factor is the most 
important. 

Etiology. — The majority of oases of auricular fibrillation fall within 
two groups, especially the first : (1) those with a history of rheumatism ; 
and (2) patients suffering from ohronie myocardial disease, coronary disease, 
or hypertei^ion. In the case of the former, the condition occurs more 
commonly in early middle age and in females, and the patients frequently 
have chronic valvular (^ease, much more often mitral, especially stenosis, 
than aortic, in which it is comparatively rare. In the second group of cases, 
it is more common in the elderly and in males. The next most frequent cause 
is thyrotoxic (^nditions (see pp. 486, 491, and 996), and the next is syphilis. 
Aunoular fibrillation has been also found occasionally in acute infective 
diseases, such as pneumonia, infective endocarditis, and diphtheria, in 
coronary occlusion, and in the terminal stages of various exhausting diseases. 
Occasionally there is no apparent cause. 

The onset of the disorder can now and again be traced to bodily effort, 





Fio. 29. — Simultaneous tracings of the jugular and radial pulses, showing the com* 
mencement and termination of a short attack of paroxysmal auricular fibrillation. 
The first six beats and the last throe in the sphygmogram are regular and due to 
a normal contraction of the heart. The heats between occur during a period of 
auricular fibrillation. At 0 a period of 16 seconds has been cut out. (Mackenzie.) 

especially in the middle-aged or elderly, perhaps to trauma, and rarely to 
the administration of fatal doses of digitalis. 

Pathology. — ^Auricular fibrillation is, in the majority of oases, indicative 
of some myocardial change, usually fibrosis. 

It was observed by Mackenzie that, in cases of complete irregularity of 
the pulse, the pre-existing auricular wave in the phlebogram had disappeared. 
From this he inferred first, that the auricles were paralysed and, later, instead 
of this, that auriculo-ventricular nodal rhythm was present. Some time 
afterwards, Bothberger and Winterberg, and Lewis attributed the absence 
of auricular contractions to auricular fibrillation, a condition which had been 
produced experimentally in animals. 

The exact mechanism of auricular fibrillation and auricular flutter has 
been further elucidated by Lewis and his co-workers, and it is now generally 
but not universally accepted that a drem is responsible. Mines 

and Garrey had demonstrated that in a circular ring of muscle, under certain 
conditions, a wave of contraction can be made" to circulate continuously. 
Thw is only possible if the crest of the circulating wave encounters muscle 
which is responsive, i.e. which has recovered from the refractory state that 
immediately follows contraction. Thus, the refractory period at a given point 
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on the circuit must be less than the time taken by the wave to make a full 
circuit* If we consider a wave of contraction circulating in such a simple 
miiflctilar ring, at any given moment, the crest of the wave has in its wake 
a zone of muscle which is refractory, and between the fail of the refractory 
zone and the crest of the wave is a zone of muscle which is responsive, known 
as the gap. The length of this gap is influenced by three factors, namely : 
(1) The length of the oircnlar path ; (2) the rate at which the wave circulates ; 
and (3) the refractory period of the muscle. Lengthening of the path, slow- 
ing of the conduction rate, and shortening of the refractory period tend to 
increase the gap ; while shortening of the path, increase of the condilction 
rate, and lengthening of the refractory period tend to decrease or abolish 
ilie gap. 

It has been shown that in both auricular fibrillation and auricular flutter 
a circus movement is present in the auricles, which no longer respond to the 
regular stimuli from the sino-auricular node. In auricular flutter the path- 
way of the main circulating wave probably encircles the orifices of the two 
vense cavee. The wave circulates at a rate of 180 to 360 per minute, and 
constantly traverses the same path. In auricular fibrillation the circulating 
wave is faster, being between 300 and 600 per minute, and the path is shorter, 


Fia. 30. — Tracing of the rtkdial pulse, from a o4ae of aurictt]A.r fibrillation, showing 
complete irregularity of the pulse. 

more sinuous and variable. The gap is very short, so that the crest and the 
wake of the circulating wave are almost fused, and the crest is advancing 
through irregular channels. In both flutter and fibrillation the auricular 
muscle is responding to stimuli from a central circulating wave, from which 
offshoots or subsidiary waves pass in all directions towards the periphery. 
Intermediate between pure flutter and fibrillation is a condition termed 
impure flutter, in which the rate of the circulating wave is 350 to 400, and the 
j)ath traversed is not absolutely constant, as in the cose of pur© flutter. 

Prolongation of the refractory period in auricular fibrillation and in 
auricular flutter will help to close the gap between the crest of the oncoming 
wave and its receding wake, since this gap is necessary for the maintenance 
of the circulating wave, whether in flutter or fibrillation. 

Symptoms. — Patients with auricular fibrillation frequently complain of a 
sensation of fluttering in the prescordium, or of irregular action of the heart, 
or of both, possibly only on exertion. Apart from this, occasionally there is 
an absence of subjective symptoms. In the great majority of cases, however, 
ever, symptoms of heart failure, generally involving both ventricles, are 
present. It would appear, however, that paroxysmal dyspnoea and aoute 
pulmonary oedema rarely if ever occur. The subjects of atmcular fibrillation 
also rarely suffer from typical attacks of angina pectoris. Embolism is 
occasionally met with. 

29 
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The degree of failure may vary from slight to even extreme. As a rule, 
the onset of symptoms is gradual, but may ensue rapidly, and the patient 
may become very ill within a few weeks, or days, or, rarely, even a few hours. 
Both depend upon the ventricular rate, the cause and any associated morbid 
condition, and the integrity of the myocardiunj, perhaps chiefly the first. 

There is a wide variation in the ventricular rate, according as the path- 
way for impulses to the ventricle is free or interfered with, this ranging from 
140 or even 180 to 40, or, very rarely, even 30 per minute in complete auri- 
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Fio. 31. — ^TraoiDg of the apex-beat, from a case of aurionlar fibrillation, fully under the 
influence of digitalis, showing coupled beats. 

culo- ventricular heart-block. In the great majority of cases the rate is 
increased, being usually between 90 and 140. The rate of the radial pulse 
does not necessarily represent the ventricular rate, for many beats of the 
heart may not be transmitted to the wrist, especially, when the ventricle 
is beating rapidly ; the ventricular rate, therefore, should be counted at 
the apex, by auscultation. Apart from the very rare cases of complete 
auriculo-ventricular block, in which case the pulse is regular, the pulse is 
completely irregular. In a sphygmogram (Fig. 30) it will be found that two 



Fio. 32. — Simultaneous tracings of the jugular and radial pulses, from a case of auricular 
fibrillation, showing multiple undulations (marked Fibl.) in the phlebogram, caused 
by the fibrillating auricle. 

beats of the same length or amplitude rarely follow each other. There is 
often no relation also between the length of a pause and the amplitude of the 
beat which follows it — t.c. a short pause may be followed by a strong beat, 
and a long pause by a weak beat. There may be superadded ventricular 
extra-systoles. Their presence is usually observe! during the administration 
of one of the digitalis group of drugs (see page 868). When the ventricular 
rate is slow, or very rapid, the irregularity may be only slight, and we may 
have to adopt careful measurements of the sphygmogram to detect it. In 
cases of mitral stenosis in which a presystolio bruit, diie to auricular systole, 
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is present, this disappears with the onset of aiiricular fibrillation j while if 
a diastolic bruit be present, it persists. 

The jugular veins may be so distended that there is no visible pulsation 
in them. When pulsation is visible, however, it is of the positive type, 
only one wave being visible, this occurring during ventricular systole. In a 
tracing of the jugular vein, apart from the very rare cases of complete aurioulo* 
ventricular block, when the rh 3 rthm is regular, the rhythm is completely 
irregular. There is an absence of the a wave. There may be the ventricular 
form of venous pulse. In cases in which there is infrequent cardiac action, 
multiple undulations, caused by the fibrillating auricle, may be present during 
diastole. There is also an absence of the normal a wave in a cardiogram and 
in a tracing of the liver pulse. 

Diagnosis. — Auricular fibrillation can be diagnosed with certainty on 
electro-cardiographic examination ; or when complete irregularity of the 
arterial pulse, the ventricular form of venous pulse, and multiple undulations 
in the jugular pulse are present, together with an absence of all signs of an 
auricular wave in a tracing of the apex-beat and of the liver pulse ; or when 
there is complete irregularity of the pulse in conjunction with the ventricular 
form of venous pulse ; the first being the most reliable. We may be reason- 
ably certain from the mere presence of complete irregularity of the pulse. 
It is possible to determine coinjilete irregularity of the pulse in a large pro- 
portion of cases l)y palpation and auscultation alone. When, however, the 
ventricular rate is alow, or very rapid, it may be necessary to adopt careful 
measureraents of a s])hyginogram to detect it. 

Auricular fibrillation should be distinguished from sinus arrhythmia 
(p. 885), extra-systole (p. 889), and auricular flutter (p. 902). 

Prognosis. — Auricular fibrillation is in the majority of cases indicative 
of some myocardial change. Furthermore, the (jondition usually has a 
considerable effect on the cardiac efficiency. Put briefly, the prognosis 
depends upon the ventricular rate, the cause, the nature and degree of any 
associated morbid condition, the integrity of the myocardium, and the 
response to the administration of the digitalis group ol drugs, or, less fre- 
quently, to quinidine. If there is au absence of tachycardia, or the tachy- 
cardia is only of moderate grade or of more severe grade, but well controlled 
by digitalis, and if the integrity of the myocardium be relatively good, the 
patient may live even for many years. In the great majority of cases this is 
not the case. A persistent ventricular rate of 120 or over is usually of serious 
omen. Occasionally, with the inception of auricular fibrillation, grave 
cardiac failure may supervene with surprising rapidity, and death may 
follow within a few weeks, or even within a briefer period. 

As has been pointed out, paroxysmal auricular fibrillation has a tendency 
to become more frequent, and ultimately the condition usually becomes 
permanent. 

Auricular fibrillation associated with thyrotoxicosis is dealt with on 
p. 997. 

Treatment. — The aetiology should be reviewed, with the object of treats 
ing any associated condition, and the various therapeutic measures applicable 
to any form of cardiac disorder should be considered in detail. 

Apart from these, treatment of persistent auricular fibrillation resolves 
itself into the consideration of the employment of the digitalis group of 
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4nig«, or of quinidine. The ultimate abject of the employment of either 
is the same, namely, to regain the degree of cardiac efficiency which existed 
prior to the onset of the abnormal rhythm. This in the main depends upon 
the restoration of the pre-existing ventricular rate. The functions of digitalis 
and of quinidine differ. The primary object of administering digitalis in 
auricular fibrillation accompanied by a rapid ventricular rate is to reduce 
and, later, control the ventricular rate within normal limits ; the drug has 
no effect upon the auricular ffbrillation itself. The primary object of admini- 
stering quinidine, on the other hand, is to arrest the auricular fibrillation ; 
in other words, to restore the normal rhythm, and any beneficial effect of 
the drug is due to this. 

In considering which drug should be employed, as well as the methods 
of their administration, the reader is referred to pages 865'-868 and 870-872. 
With regard to the former, the following may be added : The degree of re- 
sponse to digitalis is an important consideration, a manifestation on the 
part of the patient of a particular intolerance to this drug being a point in 
favour of quinidine. The absence of indications of cardiac failure does not 
necessarily mean that this drug should not be tried, as cardiac failure may 
supervene later on. Other considerations are the risk — amounting to a 
possible fatal issue — attending the administration of the drug, the degree of 
probability of restoration of the normal rhythm, the probable degree of success 
resulting from this, and the degree of probability of relapse. In a small 
proportion of cases after the restoration of the normal rhythm, the general 
health of the patient is even worse. Cases for the administration of the drug 
should be selected with great care. We are justified in taking a comparative!}^ 
small risk, while in doubtful cases we should clearly put the pros and cons 
of this method of treatment to the patient or his friends. Lastly, it should 
be remembered that if quinidine fails, digitalis medication is still open to us. 
In conclusion, the digitalis group of drugs is indicated in the great majority 
of (rases of auricular fibrillation, quinidine being reserved for special 
cases. 

The treatment of paroxysmal auricular fibrillation is that of jiaroxysmal 
tachycardia. 

The treatment of auricular fibrillation associated with thyrotoxicosis is 
discussed on p. 998. 


AURICULAR FLUTTER 

Auricular flutter is a specific clinical condition, comparatively rare, in 
which a marked acceleration of the rhythmic co-ordinate contraction of the 
auricles occurs. It was first demonstrated clinically by Ritchie in 1905. 

The raj» of the contractions of the auricle may vary from 180 to 300, the 
usual rate being about 300, per minute. The ventricular rate varies consider- 
ably in different oases, this depending upon the auricular rate and the ability 
of the auriculo- ventricular junctional tissues to receive and transmit the 
impulse from the auricle. Very rarely the ventricle responds to each auricular 
contraction, resulting in 1 : 1 rhythm. In the vast majority of cases, however, 
there is partial heart- block or, very rarely, complete heart-block. In the 
former case there is usually a constant and uniform ratio between the auricular 
and ventricular rates, this varying from 2 : 1 to 5 : 1 , the former being the 
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most frequent. In some caaee, on the other hand, the responne of the ventricle 
to auricular contraction is at irregular intervals, giving rise to irregularity of 
the pulse rhythm, which may be very irregular. 

The commencement of auricular flutter is sudden. The condition may be 
paroxysmal or permanent. In the case of the former the paroxysm may last 
only for a few beats, or up to a few days, a few weeks, or, rarely, even months. 
The termination of a paroxysm is sudden. The patient may never have 
another attack ; or attacks may recur at varying intervals, frequent or long. 
When once a patient has suffered from an attack of auricular flutter, there 
is a tendency to its recurrence from time to time. Paroxysmal auricular 
flutter may be succeeded by the normal rh 5 rthm, or sometimes by auricular 
fibrillation, the latter occurring during the administration of digitalis or 
apart from the use of the drug. There may be alternation of auricular 
flutter, the normal rhythm and auricular fibrillation, the changes taking place 
suddenly, and occurring from day to day or even for a few moments. 
Either auricular flutter or auricular fibrillation may ultimately become 
permanently established. 

In persistent auricular flutter, the ventricular rate may diminish as the 
result of the occurrence of partial heart-block, and this may take place during 
the administration of digitalis or apart from the use of this drug. 

i£tiology. — The aetiology of auricular flutter is similar to that of 
auricular fibrillation (see p. 896). It would appear however that, taking cases 
as a whole, it occurs at a somewhat later age ; males are more often affected ; 
rheumatic heart disease is less frequent and chronic myocardial disease more 
common ; and thyrotoxicosis is a somewhat less common cause. 

Pathology. —See pp. 896, 897. 

Symptoms.— The symptoms of auricular flutter depend upon the 
ventricular rate, the duration of the condition, and the degree of integrity of 
the myocardium. 

When there is marked tachycardia, the symptoms are similar to those 
of paroxysmal tachycardia (see pp. 892, 893). In the rare cases of 1 : 1 
rhjiihra, the onset may be ushered in by giddiness, faijjtness, or even loss of 
consciousness. In those in which there is a material degree of, but not 
marked, tachycardia, usually the patient is conscious of the action of the 
heart ; and after some time, in the great majority of cases, indications of 
cardiac failure supervene, or, if these were present before the onset, they 
increase in severity. In those in which there is an absence of a material degree 
of tachycardia, very frequently the patient is unconscious of the action of 
the heart ; and there may bo only slight, if any limitation of the field of 
cardiac response. 

The rate and rhythm of the arterial pulse vary in different cases and, it 
may be, at different times in the same case. If the ventricle responds to each 
auricular contraction, the ventricular rate is exceedingly rapid, and graphic 
methods are usually necessary to determine it. In the vast majority of cases, 
however, partial heait-block is present, and as 2 : 1 rhythm is the most usual, 
a ventricular rate of 120 to 150 is frequently found. In other oases of partial 
heart-block, the ventricular rate may not be much increased, and, indeed, 
there may be even bradycardia, as in 4 : 1, or more partial heart-block, as 
well as in complete heart-block. When there is a constant and uniform ratio 
between the auricular and ventricular rates, the rhythm of the arterial pulse 
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is regular ; in these cases, however, if the ventricular rate be above 150, 
fiulstis aiiternans may be present. When, as is not infrequently the case, 
the response of the ventricle to auricular contraction is at irregular intervals, 
there is irregularity of the pulse rhythm ; indeed, in some of these cases the 
sphygmogram may somewhat resemble that from a case of auricular hbrilla- 
tion, detailed measurements being necessary for the purpose of differential 
diagnosis. An irregular pulse often becomes regular and more rapid as the 
result of exertion, due to the occurrence of 2 : 1 rhythm. On inspection of 
the neck, the jugular veins may be distended, and no pulsation visible ; 
or very rapid movements may be evident. 

A tracing of the jugular pulse differs in outline according to whether the 
ventricle responds to each auricular contraction, or to the degree of heart- 
block which may be present. In the former case there is usually a single 
wave. When the ventricle responds alternately to the auricle, there are two 
a waves to each ventricular beat, and these usually fall within the limits of 
ventricular systole. In 3 : 1 rhythm the character of the jugular pulse may 
be seemingly that of normal cardiac action, and it is particularly in these 
cases that an electro-cardiograph ic examination is required to establish the 
diagnosis. As has been already noted, complete heart-block is rarely found. 

Diagnosis. — The diagnosis of the condition rests on the detection of the 
extremely rapid contractions of the auricle, and not infrequently this is 
impossible without the employment of the electro-cardiograph. 

We should consider the possibility of auricular flutter (or of paroxysmal 
tachycardia) whenever an individual complains of attacks of palpitation, or 
is conscious of a marked increase in the cardiac rate, in either case occurring 
suddenly and without apparent cause, or suffers from indications of cardiac 
failure coming on rapidly, if the rhythm of the pulse be regular. 

Auricular flutter with continuous 2 : 1 auriculo-ventricular block should 
be distinguished from sinus tachycardia and paroxysmal tachycardia. In 
the case of the first, the same considerations apply as in paroxysmal tachy- 
cardia (see p. 893). In the differential diagnosis between flutter and par- 
oxysmal tachycardia, the following should be noted : If the cardiac rate is above 
160, the condition is more likely to be paroxysmal tachycardia. In flutter, 
pressure on the carotid sinus often causes transient slowing of the cardiac 
rate, or even long pauses, especially if digitalis is being administered ; strenu- 
ous physical exertion may convert the 2 : 1 into 1 : I rhythm, with resultant 
precise doubling of tlie rate ; the condition is usually of longer duration ; 
and the response to the digitalis group of drugs is notable. 

If the rhythm be irregular, it is necessary to consider whether the case 
may not be one of auricular fibrillation. In this connection, if a sphygmogram 
from a case of auricular flutter he carefully studied, it will be found that even 
though the ventricular rhythm is very irregular the pulse-heats measure out 
into groups of equal length, whereas this is never the case in auricular fibrillation. 
The poljrgraph and electro-cardiograph are of notable assistance in the 
differential diagnosis. The diagnosis of auricular fibrillation with a markedly 
exaggerated ventricular rate in which the irreg»darity is only slight from 
auricular flutter should also be considered. Irregularity due to the presence 
of extra-systoles should also be excluded. Cases of auricular flutter in which 
the auriciUo- ventricular ratio is constantly 3 : 1 to 4 : 1, so that the ventricular 
rate is not much, if auy, increased, and in which the ventricular rhythm is 
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regular^ are easily missed. The use of the electro>cardiograph is necessary in 
such cases. 

Prognosis. — The prognosis of auricular flutter resembles that of 
paroxysmal tachycardia. It is, however, more responsive to treatment. 

Treatment. — The etiology should be reviewed, with the object of treating 
any associated condition, and the various therapeutic measures applicable 
for any form of cardiac disorder should be considered. 

Apart from this, the treatment of persistent auricular flutter consists of 
the administration of digitalis, or of quinidine. The former should be tried 
first (see pp. 865, 868). I generally advise digitalis medication until almost 
full digitalization has been obtained. If the disorder persists, the dosage 
should be gradually diminished to a moderate or even small one, and this 
continued for a time, in the hope that the flutter may cease. If unsuccessful, 
this method may be repeated after a short interval. If the flutter still con- 
tinues, the question of quinidine, with the object of terminating the con- 
dition, should be considered. This subject is dealt with on pp. 870-872. If, 



Fio. 33.— Simultaneous tracings of the jugular and radial pulses from a patient with 
auricular flutter fully under the influence of digitalis. The auricular rate is 382, and 
the ventricular rate is 50, per minute. 

on the other hand, almost full digitalization induces auricular fibrillation, 
digitalis may be discontinued for some days, in the hope of a return to the 
normal rhythm. If this does not occur, treatment resolves itself into the 
consideration of the employment of digitalis, or of quinidine. 

The treatment for the prevention of the recurrence of the attacks is the 
same as in the case of paroxysmal tachycardia. 

The treatment of auricular flutter associated with thyrotoxicosis is 
discussed on p. 998. 


VENTRICULAR FIBRILLATION 

In ventricular fibrillation co-ordinate contraction of the ventricles is 
replaced by inco-ordinaie contraction. It is a frequent cause of sudden 
death. 

The condition may be induced experimentally by electric and other kinds 
of stimuli, by ligature of a coronary artery or one of its main branches, and 
by massive doses of digitalis, strophanthus, quinidine, or of adrenaline. 
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It ViBiy rarely mot with cliuiealiy, but may occur in coronary occlilflion 
and angina pectoris ; as the result of poisonous doses of the drugs mentioned ; 
following auricular fibrillation, multiple extra-systoles, or ventricular par- 
oxysmal tachycardia, and in complete auriculo-vontricular block ; in certain 
acute infective diseases, particularly diphtheria ; and in chlorofonn anaes- 
thesia. 

In ventricular fibrillation there is sudden loss of consciousness, and death 
almost invariably takes place. 

It is believed that the tendency to the condition is lessened by the admini- 
stration of quiuidine, in moderate dc^age ; and that if the condition does 
occur, massage of the heart, if practicable, is sometimes effective. 


HEART-BLOCK 

By heart-block is meant defective conductivity or conduction of the 
heart. It may be divided into: (J) Sino-auricular blo(‘k ; (2) auriculo- 
ventricular block; (3) bundle-branch block; and (4) arborization or intra- 
ventricular block. 

It should be pointed out that some writers use the term intraventricular 
block to include bundle-branch block and arborization block. 

SlNO-AURICULAR BlCX’K 

Sino-auricular block is a rare condition, in which the whole heart, i.e. 
both the auricle and the ventricle, fails to beat, due to an impulse in the 
sino-auricular node not being generated, or possibly the auricle failing to 
respond to such. 

The condition may be met with in digitalis poisoning, and during the 
administration of quinidine. It is chiefly of vagal ori^n, and is abolished 
by atropine and exercise. It is occasionally associated with auriculo- 
ventricular block. 

The interruption may occur occasionally or more frequently ; or 
regularly after each normal beat ; or, rarely, involving a succession of two, 
three, or more cycles. The first gives rise to an intermission of the pulse or 
a * dropped ’ beat. The length of the long pause is usually rather less than 
the duration of two normal cardiac cycles, because a few cycles preceding it 
are rather quicker and a few after it are rather slower, resembling ‘ dropped 
beats ’ in the second degree of auriculo-ventricular block (see p. 903). The 
second results in hairing of the cardiac rate. The third gives rise to a very 
long pause. 

Rarely the condition gives rise to symptoms of cerebral anaemia, such 
as giddiness, faintness, or even actual sycnope. When two, three, or more 
cycles are implicated, Adams-Stokes syndrome may occur. 

In a polygram and an electro-cardiogram there is an absence of evidence 
of auricular and ventricular contraction during the long pause. 

Sino-auricular block should be distinguished from sinus arrhythmia, 
extra-systoles, and partial auriculo-ventricular block. 



HEART-BLOCK 


996 


AUBICULO-VENTEiCULAB BlOCK 

111 auriculo- ventricular block, there ie defective conductivity or conduction 
of the aurioulo-ventricular node, or bundle above its division, or both. 

There are three grades of auriculo-ventricukr block : (1) In the first, the 
transmission of the wave of excitation from the auricle to the ventricle is 
merely delayed, resulting in a prolongation of the interval which separates 
the commencement of the contraction of the auricle and that of the ventricle, 
each impulse from the auricle reaching the ventricle, which duly responds. 

(2) The excitation wave from the auricle does not always reach the ventricle. 

(3) No impulses reach the ventricle from the auricle, so that the auricles and 
ventricles beat independently of each other, the former in response to impulses 
arising in the sino-auricular node at an approximate rate of 72 per minute ; 
and the latter as the result of impulses arising in the auriculo- ventricular 
junctional tissues, generally in the auriculo-ventricular bundle between the 
site of the lesion and the division of the bundle into two branches, at a rate 
of about 30 per minute, which is the normal ventricular rate. 

According to some writers, the first and second grades together constitute 
partial or incomplete heart-block, the first being called depressed conduc- 
tivity ; while other writers limit the former term to the second grade. The 
third grade is called complete auriculo-ventricular block. 

First Degree of Heart-Block. — This grade of heart-block may give 
rise to irregularity of the pulse on account of variations in the length of the 
As-Vs interval. Some writers believe that contraction of the auricle pro- 
duces a faint niuffiod sound, and that consequently when there is a slight 
delay between the auricular and ventricular contractions there may be a 
duplication of the first sound, while if the delay be considerable, so that the 
contraction of the aurkdes falls in early diastole, there may be a reduplication 
of the second sound. In cases of mitral stenosis unaccompanied by auricular 
fibrillation a slight interval between the systolic murmur and the next first 
sound, is sometimes to be noted. In a polygram and an electro-cardiogram 
(leads I and III of Fig. 78) there is merely an increas^^ in the A»-Va interval, 
this exceeding ^th of a second. 

Second Degree of Heart-Block. — In this condition what are called 
‘ dropped beats ’ occur. These may be only occasional, or they may 
be more frequent. Or each third or fourth impulse may fail to reach 
the ventricle ; in the former ease the ventricular beats are grouped in twos, 
and in the latter they are groujied in threes, and in this way a 
bigeminal or trigeminal pulse results. Or every other impulse may fail to 
reach the ventricle, giving rise to halving of the ventricular rate, the condition 
being spoken of as 2 : 1 rhythm (lead II of Fig. 78) ; or only each third or 
fourth auricular impulse may be transmitted to the ventricle, resulting 
in 3 : 1 or 4 : 1 heart-block. In some eases certain ratios alternate. 

It might naturally be supposed that the length of the prolonged pause 
during a dropped beat would be equal to two regular pulse-beats ; sueh, 
however, is usually not the case for the following reason. There are varia- 
tions m the Aj8-Vs interval in association with dropped beats, there being 
a progressive increase of the Aa-Ys interval preceding and? a progresrive 
shortening of the interval following each dropped beat ; the former is due 
to the inoreaswg difBcuJty the impulses from the auricle have in reaching 
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the ventricle, and the latter to the rest which the ventricle has experienced 
duiing the pause. The result of the progressive increase of the As-Vs 
mtervai prior to, and of the progressive shortening of the As to Vs interval 
after, the dropped beat is that the long pause becomes shortened. When, 
however, there are no variations in the As-Vs interval in association with 
a dropped beat, the length of the prolonged pause is equal to two regular 
pulse- neats. 

2 : 1 heart-block gives rise to infreouency of the pulse-rate, the rhythm 
being regular. This grade of heart-block is sometimes continuous, but usually 
the ventricle responds from time to time to successive stimuli received from 
the auricle, the pulse-rate, therefore, being usually above 36 per minute. 

On analysis of a polygraphic tracing it will be found that the a wave 
is present at uniform intervals, and is of more frequent occurrence than the 
c or V waves — it may be even twice, three, or more times as frequent, accord- 
ing to the degree of block ; but, unlike complete heart-block, each c wave 
is preceded by an a wave. 

Complete Heart-Block. — Here the pulse-rate is slow, usually not more 
than 36, and not infrequently between 20 and 30 per minute, though some 
cases have been recorded in which the rate has been up to 60 or more beats 
per minute ; it is little influenced by physical exertion, emotion, pyrexia, or 



Fig. 34. — Simultaneous tracings of the jugular and radial pulses, showing partial heart- 
blool^ Note the progressive increase in the a-c interval of three successive 
rhythmic beats. 

amyl nitrite, or, as a rule, by atropine. The beats are usually full and strong, 
and, as a rule, the rhythm is regular, the pulse being irregular, however, when 
extra-systoles are present. In a tracing of the radial artery, small waves 
occurring at regular intervals on the descending limb of the pulse-beat, 
probably due to auricular systole, may sometimes be noted. The systolic 
blood pressure is generally high, and the diastolic may be considerably dim- 
inished. There is usually evidence of hypertrophy of the left ventricle. On 
inspection of the neck, regular pulsations in the jugular veins, at considerably 
more frequent intervals than, and having a constantly varying time-relation 
to, those of the radial and carotid arteries and the apex-beat, due to auricular 
systole, may sometimes be noted ; and in some instances a large pulsation in 
the jugular vein is seen from time to time when the auricular and ventricular 
contractions happen to coincide. On auscultation 9 first and second sound 
are found accompanying each contraction of the ventricle, and, in the opinion 
of most, faint muffled sounds may occasionally be heard over the prescordium 
during the long pauses, due to the contractions of the auricle. Some writers, 
too, have not^ an accentuation of the first sound, synchronous with the 
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large pulsation in the jugular vein, when the auricular and ventricular con- 
tractions coincide. 

If a polygraphic tracing be analysed, the disassooiation of the auricular 
and ventricular rhythms is manifest. The a waves occur at regular intervals, 
and are more numerous than the c or v waves, and the time-relation of the 
a and c waves is a constantly varying one — the a waves at one time preceding, 
at another following, and at other times again coinciding with the c waves. 
When an a wave falls during the limits of ventricular systole its amplitude is 
increased. Extra-systoles may be present. 

^Etiology and Pathology, — Auriculo-ventricular block is more frequent 
in males than in females. Taking cases as a whole, the most common causes 
are : (1) During the administration of full doses of digitalis ; (2) fibrosis of 
the myocardium (see p. 949), more^ frequent in late middle and elderly life, 
and in males ; and (3) in acute infective diseases, such as acute rheumatism, 
diphtheria, influenza, and pneumonia. In the case of the first and third, the 
lesser grades are more frequent ; while in the second, the more severe degrees. 
In the first, the condition is temporary ; in the third, usually so ; and in the 



Fig. 35. — Simultaneous tracingB of the jugular and radial pulses, from a woman ued 
25, with severe heart failure, showing complete aurioiuo-yentrioular block. The 
auricular rate is 88, and the ventricular rate SO, per minute. 

second, it is generally persistent. Rarely complete heart-block is congenital, 
being associated with a defect in the auriculo-ventricular septum. 

The most common pathological findings in heart-block are fibrosis of the 
myocardium and atheroma of the coronary arteries. Usually involvement 
of the auriculo-ventricular node or bundle is part of a widespread myocardial 
fibrosis, but occasionally the special artery to the bundle, a branch of the 
right coronary artery, is narrowed or occluded and the lesion is more limited. 
Syphilitic lesions are not common, and even in syphilitic patients atheroma 
of the coronary arteries may be the cause of heart-block. Acute inflammatory 
or degenerative changes are found when heart-block occurs during an acute 
infective disease. 

Cases have been recorded in which no lesion could be demonstrated in 
the auriculo-ventricular node or bundle, and excessive vagal stimulation has 
been held responsible. 

Symptoms. — There may be symptoms due to the associated cardiac 
lesion, whether myocardial or valvular, which are almost invariably present. 

With regard to the block itself, in the case of ‘ dropped beats ’ the 
patient may be conscious of the long pause and of a thud following it, as in 
the case of extra-systoles. In the severe grades of partial and in complete 
block, he may complain of the forcible action of the heart. There may be 
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some degree^ usually mild, of cardiac insufficiency, such as a sense of weakness, 
and early fatigue and shortness of breath on exertion, but the question arises 
whether this is due partly, or even wholly, to the associated morbid affection. 
Not infrequently Adams-Stokes syndrome occurs. 

Adams-Stokes Syndrome. — This, as originally described, is characterized 
by attacks of loss of conaciousneaa and convulsions, both tonic and clonic, 
associated with marked infrequency of the ventricular rate. But the term 
may now be applied to various grades — from merely transient giddiness and 
faintness to the most grave condition of loss of consciousness due to cerebral 
anssmia the result of ventricular failure, which is not necessarily associated 
with marked infrequency of the ventricular rate, for very rarely it is due to 
sino-auricular block, ventrioular fibrillation, or paroxysmal tachycardia. 

The syndrome may be met with in one of the following conditions : 
(1) Partial heart-block, in which there occurs either an intermittent period 
of complete heart-blocjk, resulting in a tenq^orary standstill of the ventricles ; 
or, rarely, merely a temporary increase in the grade of the partial heart-block, 
resulting in a temporary increase in the degree of the bradycardia. (2) Com- 
plete heart-block, in which the condition has become permanently established, 
especially if the ventricular rate is below 30 per minute. In these cases 
pauses of unusual lengtli, due to temporary standstill of the ventricles, the 
result of diminished irritability of the ventricles, may ocemr. (3) Suddenly 
developed transient complete auriculo-vcntricnlar block. Several cases of 
this kind have been re])orted. The conduction of the stimulus for contraction 
along the auriculo-ventricular junctional tissues is normal except that there 
is a liability to transient interruptions. (4) Very rarely in sino-auricular block, 
ventricular fibrillation, and paroxysmal tachycardia, especially the ventricular 
variety. Taking cases as a whole, Adams-Stokes syndrome is most commonly 
met with in patients with a severe grade of partial heart-block in whom 
complete block is developing. When complete heart-block has become 
permanently established, the ventricles apparently tend to become accustomed 
f,o the condition, and the pauses of unusual length referred to are not so likely 
to take place. 

The severity of the symptoms depends principally upon the duration of 
the cerebral anesmia. It is generally believed that if this lasts two or three 
seconds, there is merely giddiness and faintness ; if double that time, there is 
likely to be loss of consciousness ; and if over about twelve seconds, there 
will probably be convulsions. There may be repeated seizures. There may or 
may not be a warning. In grave cases there is marked pallor or cyanosis, 
widely dilated pupils, and deep or even sterterous breathing. Usually the 
ooiivulsions are confined to the face and upper limbs, the tongue is not bitten, 
and urine and faeces are not passed involuntarily. Within a few seconds 
of the cessation of the cerebral anaemia the colour and consciousness return. 

Dictgnosis.— The various grades of auriculo-ventricular heart-block are 
readily determined by means of the polygraph or electro-cardiograph, since 
these instruments afford separate records of the movements of both the upper 
and lower chambers of the heart. The first grade can only be recognised by 
means of either of these instruments, excepting that in oases of mitral stenosis 
unaccompanied by auricular fibrillation a slight interval between the auri- 
oaJo*S 3 ^tolic murmur and the next first sound is sometimes to be noted. 
Fortunately they are not necessary in a considerable proportion of the other 
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cases. Thus, a diagnosis between occasional dropped beat8> pulsus higeminus, 
pulsus trigeminus, and infrequency, including halvingi of the pulse rate — 
due on the one hand to extra-systoles and on the other to heart-block can 
almost invariably be made apart from them (sec p. 890). It should be borne 
in mind that sinus irregularity and sino-auricular block may closely simulate 
occasional dropped beats due to partial heart-block. Lastly, auricuJo-ven- 
tricular block should be distinguished from sinus bradycardia and aurioulo- 
ventricular rhythm. 

It is sometimes difficult to distinguish between partial and complete heajrt- 
block without the aid of the polygraph or electro-cardiograph. Most oases 
with a ventricular rate of 3b or under, however, are cases of complete heart- 
block. Moreover, the presence of more rapid pulsations in the jugular veins 
and of small waves occurring at regular inter v^als on the descending limb of 
a sphyginogram, and auscultatory phenomena afford help in differential 
diagnosis. 

Adams-Stokes syndrome is easily recognised from the features described. 
It should be distinguished from the other causes of loss of consciousness and 
convulsions. 

Prognosis. — Much depends upon the cause and any associated morbid 
affection. The occurrence of partial heart- block during the course of an 
acute infective disease is a sign, and may be the only sign, of myocardial 
involvemoni. Persistent heart-block of mild degree also is indicative of 
myocardial damage. With regard to persistent heart-block of severe degree, 
there are two questions of importance in considering the prognosis, namely — 
(1) Whether tliere is involvement of the heart muscle as a whole, and if so 
it is progressive ; and (2) is the patient subject to syncopal attacks, and, if 
so, what is their severity and frequency ? In the absence of both, and when 
also the patient does not suffer from syncopal attacks, the span of life may be 
prolonged for many years, and he may be able to live a fairly active life without 
inconvenience. But when the opposite is the case, especially if the syncopal 
attacks are severe and frequent, life is always in danger ; and, apart from 
the risk of a fatal termination during an attack, death may occur with the 
usual clinical picture of cardiac failure. A number oF syphilitic cases have 
been recorded in which energetic anti-syphilitic treatment appears to have 
been rewarded with recovery. 

Treatment.— The Aetiology and any associated morbid condition should 
be thoroughly reviewed. 

When heart-block occurs during the course of an acute infective disease, 
rest in bed is indicated. When there is reason to suspect that syphilis is the 
cause, appropriate and energetic treatment should be employed. Persistent 
heart-block of mild degree requires no treatment in itself. In persistent heart- 
block of severe grade it is of particular importance that the patient should 
live within the limits of his strength. Digitalis is contra-indicated in partial 
heart-block. It may be cautiously tried in complete block in which there is 
congestive failure. 

ADAMS-STOKEa Syndbome. — The patient should be warned to avoid any- 
thing known to predispose to the attacks, and, as far as possible, should be 
protected from the risks of falling. 

For the prevention of the occurrence of the attacks, adrenaline and 
ephedrine are the most successful remedies. The first should be admin- 
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istered either subcutaneously or intramuscularly, from 5 to 10 minims 
of a 1 : 1000 solution thrice daily, failing which, every few hours. 
S^hedrine differs from adrenaline in that its effect persists for several 
hours, and, moreover, it has the advantage of being effective when admini- 
stered orally. 1 have found barium chloride, administered by the mouth, 
apparently undoubtedly effective in three cases, one of which was extremely 
severe. The drug increases the irritability of the heart muscle. It may be 
given in pill form, at first in doses of J gr. twice daily and, if necessary, 
cautiously increased to 1 gr. thrice daily but stopping short of toxic symptoms. 
If unsuccessful alone, it may be tried in combination with adrenaline. Thyroid 
appears to be sonietirnes of value and may even be completely successful. 
Potassium iodide, by its depressing effect on the ventricular muscle, may even 
aggravate the condition when the cause is other than syphilis. Atropine is 
indicated in oases of partial heart-block in which there is vagal over- activity. 

If an attack occurs, adrenaline is the only potent therapeutic measure at 
our disposal, but is contra-indicated in the very rare cases of ventricular 
fibrillation. It is necessary to point out that when—as in the vast majority 
of cases — the attack is duo to a temporary standstill of the ventricles, with 
consequent temporary cessation of the circulation, intracardiac injection is 
necessary, because the beneficial effecjt of the drug is due to its action in 
stimulating the sympathetic nerve endings in the heart muscle. The dose 
should be 0*5 to 1 c.c. of 1 : KKK) solution. In the rare cases in which 
the attacks are due to merely a temporary increase in the grade of an 
existing partial heart-block, the drug may be effective even if given subcu- 
taneously or intramuscularly. 

Bundle-Branch Bloc^k 

Bundle-branch block is relatively uncommon. If complete, there is a 
complete interruption of the wave of excitation along either of the two main 
branches of the auriculo- ventricular bundle. The excitation wave is trans- 
mitted to the two ventricles along the branch which is unaffected. There is 
slight asynchronism of the contraction of the two chambers. The condition 
may be persistent or temporary. According to the new nomenclature, the 
left branch is much more frequently affected. 

Auriculo- ventricular block, and less frequently auricular fibrillation (Fig. 
81), may co-exist. 

The aetiology and pathology of bundle-branch block are the same as those 
of complete auriculo-ventricular block, excepting that perhaps the former 
condition is more common in the elderly and in males ; is more frequently 
associated with hypertension, chronic myocardial disease, and atheroma of 
the coronary arteries ; occasionally is associated with coronary occlusion ; 
and is also more often organic. 

The subjective symptoms are not distinctive. There may be a visible 
and palpable bifid apex-beat, and reduplication of the first sound at the 
cardiac apex, or between this point and the left border of the sternum, so 
that three sounds are audible. In the opinion of mbst, the third sound is 
presystolic in time, but in that of some, it is systolic. Reduplication is still 
pment when there is complete auriculo-ventricular block, or auricular 
fibrillation. There is sometimes pulsus alternans. 
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Bujsdie-branch block should be thofight of whenever the fcMcegoing phycecal 
signs are present. It is to be noted, however, that these may be met with 
in other conditions. A diagnosis may be made with certainty by means of 
the electro-cardiocpraph. 

In persistent left bundle-branch block, apart from relatively few excep- 
tions, the prognosis is very serious, a fatal termination occurring within at 
the most two years in the majority of cases. In right bundle-branch block, 
the outlook is very much less unfavourable. In the case of both, much 
depends upon the degree of cardiac faflure. 

With regard to incomplete or partial bundle-branch block, see p. 1021. 

Functional Bundle-Branch Block 

This is a rare condition in which ^here is increased duration of the Q. R, S 
group of deflections together with a diminished P-R interval. It is met 
with in young healthy individuals who tend to have paroxysmal tachycardia. 
It is considered highly probable that the abnormal electro-cardiogram is 
really not due to functional bundle-branch block, and it is thought that there 
is a special path of conduction from the sino-auricular node or its neighbour- 
hood to either of the ventricles, and that in the same individual sometimes 
the wave of excitation travels along this channel and at other times along 
the normal one. So far, however, there is an absence of post-mortem findings. 
The electro-cardiographic features may sometimes suddenly cease, either 
spontaneously, or with physical exertion or the administration of atropine. 

Arborization or Intraventricular Block 

In this, there is diminished conductivity of the subendothelial arboriza- 
tions of the Purkinje system. The aetiology and pathology are similar to 
those of bundle-branch block. In the vast majority of cases the condition 
is associated with widespread chronic myocardial disease. It is believed 
by some that the affection may be recognised by means of the electro-cardio- 
graph (see p. 1021). 

The prognosis is even more serious than that of bundle-branch block, 
being almost always grave. 


PULSUS ALTERNAN8 

Definition. — By pulsus alternans is meant a condition of the pulse in 
which a larger beat and a smaller beat alternate. Sometimes the smaller 
beats are slightly delayed, but they are never premature. 

Etiology. — The condition is usually transient, but may persist for some 
minutes, hours, days, or weeks. The former generally occurs for a few cycles 
immediately following an extra-systole, but it may be with an increase in 
the cardiac rate brought on by physical exertion, in both instances being 
usually slight or moderate. Persistent pulsus alternans occurs in two sets 
of circumstances, namely : (1) a marked acceleration of the cardiac rate in 
auricular flutter or paroxysmal tachycardia ; and (2) in failure of the left 
ventricle, in the great majority of cases in those over middle age and 
due to the causes mentioned on p. 853, but sometimes in younger people 
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with pCM|Hb-'rlietiiiia4ic valvular dieeaae, and oocaaionalljr in pneumonia and 
otiier acute iUnocses. 

Pdaus altemans i» ineveaced or may be induced by an acceleration of the 
cardiac rate, and may be diminiBhed or disappear with the decreased rate. 

The condition is indicative of depressed contractility. 

Symptoms. — The pulsus altemans in itself causes no subjective symptoms, 
but when associated with left ventricular failure manifestations of the latter 
are present (see p. 857). Sometimes the smaller beats are so feeble that no 
waves are transmitted to the wrist, resulting in infrequency of the pulse. 

Diagii08i6.«-r--6ros6 alternation of the pulse can usually be recognised 
by the finger. Lesser grades can be readily detected by the sphygmomano- 
meter, preferably by the auscultatory method. The pressure in the armlet 
is raised until the pulse below it disappears, and then lowered very gradually. 
The larger beats reappear at a higher pressure than the smaller be^ats, so that 
just below the systolic level the pulse-rate is halved. In extreme cases the 
difference in pressure between the larger and smaller beats maybe 20 to 30 mm., 
but usually it is only 1 to 6 mm. A radiaj tracing is valuable in distinguishing 



ffw* 39. — S&multanoouB tracings of the jugular and radial pulses, i^owing oontiiMious 

pulsus altmaqs. 

pulsus alternaa^ from extra^systoles. In the former the beats are. evenly 
spaced, excepting that sometimes they are slightly delayed ; whereas in the 
latter they are premature and the pause following the smaller beat is longer 
than that after the larger one. 

The condition is sometimes but not usually evident in aji electro-cardiogram. 
Prognosis. — When the pulsus alternans occurs apart from a marked 
acceleration of l^e cardiac rate, it is an indication of severe or even extreme 
exhaustion of the heart muscle. When the condition is persistent, death 
may follow within a few months, or at most a few years. When transleiit, 
exhaustion be only temporary but even in these cases the pix»gnosis 
should be guarded. When the condition is associated with marked tachy- 
cardia, it appears to f#e of relatively minor significance in itself. 

Treatment. — When unassociated with marked tachycardia, complete 
rest, physical and mental, is urgently indicated, and if the condition is 
persistent this should be long-continued. The left y^ntricuiar failure should 
ne treated on the lines discussed elsewhere. It is to be :uoted that digitalis is 
not oontra-indk'ateii. 


W. pRi<5E. 
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CARDITIS : THE RHEUMATIC INFECTION OF THE HEART 
IN CHILDHOOD 

Definition. — By carditis is meant inflammation involving the endo- 
cardium, the myocardium, or the pericardium, or the three simultaneouriy. 

Before dealing with endocarditis, myocarditis and pericarditis individually, 
it may be advisable to discuss the rheumatic infection of the ]i®urt in child- 
hood. This is a subject of great importance, for by far the larger proportion 
of cases of heart disease under 30 years of age, and a considerable proporrioii 
of those of later life, are the direct result of this infection. 

It is necessary to point out that even yet rheumatic infection of the heart 
ill childhood is very frequently overlooked. The two chief reasons are : 
(1) the clinical picture of acute and subacute rheumatism was originally 
drawn from the disease as it appears in adult life, whereas in childhood 
it presents many and important points of difference; and (2) even when 
a rheumatic infection has been diagnosed, it is sometimes exceedingly 
diflB,cultJ|to come to a definite decision as to whether the heart is involved 
or not. 

It is important to bear in mind the following facts : In adult life arthritis 
is the chief manifestation oi the rheumatic infection, and is looked upon 
as constituting a typical attack, while cardiac involvement is regarded as a 
complication. In children, on the other hand, arthritis is often vague in 
character, and may be entirely absent, while affections of other parts axe 
more frequent, and constitute a more conspicuous feature in the disease. 
Thus, somerimes the affection is confined to the tendons or the fascia in the 
neighbourhood of the joints. What are called ‘ growing-pains ' are fre- 
quently of rheumatic origin. Subcutaneous nodules, various erythemata 
and purpura rheumatica are more frequent manifestations of the rheuinatic 
infection. Chorea is a common indication. Tonsillitis is perhaps more 
commonly rheumatic than in adult li^. There may be unexplained pyrexia. 
Lastly, cardiac involvement is a much more frequent manifestation of the 
rheumatic infection in childhood than in adults ; it is at least as frequent an 
indication as any other, and should not be regarded as a * eompli^tion ’ ; 
and it may occur in association with any of the foregoing, or with an indeter- 
minate febrile attack, or alone — that is, it may be the only manifestation of 
rheumatism. Another point to bear in mind is that while rheumatic carditis 
may occur acutely in children, it often does so in a subacute and insidious 
form. Not rarely there is a total absence of subjective symptoms. Or, if 
such be present, they are often masked by other manifestations of the rheu- 
matic infection. Pallor, fatigue, loss of appetite and wcisting may be the 
flrst symptoms. Sometimes the onset is accompanied by a rise of tempera- 
ture above that already existing, this increased pyrexia occurring without 
any increase in the arthritic symptoms. The usual cardiac symptoms may be 
present (see Endocarditis, Myocaxditis and Pericaiditis). Thedia|posis rests 
mainly on physical signs, together with the results of electro-caidiographic 
examination, and the existence of the condition is frequently unsuspected 
until the heart is examined. The pky^al signs, however, are not infrequently 
slight and vague in character, and the diagnosis is consequently oflten attended 
with extreme difihculty. 
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In view of the foregoing, it is clear that when in a child there is even a 
duspioion of rheumatic infection, he should at once be put to bed, and a most 
careful clinical examination of the heart made daily and an electro-cardiogram 
be taken every few days, and if there be any aoubt whether the organ is 
involved or not, he should be kept in bed until this has been set at rest. 

In cases in which a definite diagnosis of carditis has been made, a most 
difficult question which may have to be decided later on is whether active 
carditis still persists or not. In this connection the sleeping pulse-rate is of 
value. If there is active carditis, the sleeping pulse-rate remains raised 
and may even equal the pulse-rate when the child is awake, while in the 
tachycardia of nervous origin, the sleeping pulse-rate is normal. The sedi- 
mentation rate of the red blood cells is also used for this purpose. It is 
increased in the active stages of the disease, and falls to normal when activity 
ceases. 


KNDOOAEDITLS 

Definition. — By endocarditis is meant inflammation of the lining 
membrane of the heart. In the great majority of cases the inflammation 
involves chiefly the endocardium of the valves, and is not infrequently so 
limited. The term valvulitis is applied to endocarditis of the valves, while 
inflammation of the endocardium lining the cavities of the heart is referred 
to as mural endocarditis. The surface of the valves next the blood stream, 
namely, the ventricular surface of the semilunar valves and the auricular 
surface of the auriculo-ventricular valves, is affected. In adults the left 
side of the heart is far more commonly affected than the right, the mitral 
valve being more frequently attacked than the aortic ; while, on the other 
hand, during fa?tal life the opposite is the case. Some degree of myocarditis 
is probably always ]>re8ent with endocarditis. 

A satisfactory classification of endocarditis is not easy, that most com- 
monly adopted being as follows : (1) Acute, (a) simple, and (b) septic, infec- 
tive, ulcerative or malignant ; and (2) chronic or sclerotic. It should be 
noted that it is impossible to draw a sharp line of distinction between these 
varieties on grounds of aetiology, pathology, or morbid anatomy. Clinically, 
however, the distinctive features of each are fairly marked, although even in 
this case the distinction is not absolute. More recently a subacute variety, 
ulcerative in character, has been described (see Septic Endocarditis). 

Acute Simple Endocarditis 

Etiology. — ^Acute simple endocarditis occurs most commonly in child- 
hood and adolescence. It is rarely, if ever, a primary disease. Acute and 
subacute rheumatism, in one of its forms (see p. 913), account for the great 
majority of cases. Scarlet fever is occasionally the cause, while pneumonia, 
typhoid fever, Bmall-])ox, and wasting diseases are resj)onsible for a certain 
number of cases. 

Pathology. - The mitral valve is the most commonly affected, the next in 
frequency being the aortic, and the third both the aortic and mitral valves. 
In this form of endocarditis the parts affected become swollen, as the result 
of oedema and connective tissue proliferation, and cauliflower-like or warty 
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excrescences, varying in size from that of a pinhead to a bean, called vegeta- 
tions, make their appearance on the segments of the valve or on the mutal 
endocardium. The valvular vegetations are usually not situated at the 
extreme margins of the cusps, but at those parts which come into apposition 
during closure, namely, a short distance from their margins. The vegetations 
consist of blood platelets, leucocytes and fibrin. In rheumatic endocarditis 
Aschoff's nodes (see p. 289) are sometimes found in the inflamed valves. 
Various micro-organisms have been described in association with the vegeta-, 
tions, but they are not present in large numbers and may be absent, and even 
if present it is not certain that they are the cause in this form of endocarditis. 
Fragments may become detached from the affected valves, be carried by the 
blood to remote parts, and ultimately become impacted in a vessel ; this 
process is known as embolism, and the impacted fragment as an embolus. 
This may result in obstruction of the circulation, and (1) necrosis, or hasmor- 
rhage, or both, within the area of distribution of the occluded vessel, and the 
formation of infarcts ; or (2) gangrene of the area supplied in the case of 
one of the larger arteries of the limbs. Infarction most generally occurs in 
the spleen or kidneys, although it is not infrequently found in the brain or its 
membranes, the retina, lungs (in right-sided endocarditis), intestines and skin. 

The myocardium is involved, in varjdng degree, in at least most cases and 
perhaps in the great majority, but the involvement is permanent only in a 
certain proportion. 

An attack of acute simple endocarditis is in the great majority of cases 
followed by the formation of fibrous tissue ; in a certain proportion of cases 
by septic endocarditis ; or possibly, in rare instances, by resolution. In 
the case of the first, the fibrous tissue tends to contract as time advances, 
giving rise to various deformities of the valves and ultimately to permanent 
stenosis, or incompetence, or both combined. 

Symptoms. — In the first place, the reader is referred to the remarks on 
p. 913. 

The patient may suffer from shortness of breath, palpitation, and dis- 
comfort or pain in the prsecordium ; and if there is invob^ement of the myo- 
cardium there may be manifestations of pronounced cardiac failure. 

The onset is sometimes accompanied by a further rise of temperature 
without any increase in the symptoms of the causative disease. The degree 
of the pyrexia due to the cardiac affection is usually not marked, but occasion- 
ally there is a sharp rise of temperature. The cardiac rate is generally increased. 
There may be irregularity of rhythm (see p. 916), the result of implication of 
the myocardium. 

In the early stages the apex-beat may be rather excited in character. 
Later, however, and in some cases even quite early, there may be physical 
signs of dilatation of the heart, generally both-sided (see p. 857). The 
first sound in the mitral area may become slightly prolonged, or roughened, 
or may exhibit a lack of clearness ; and within 24 hours it may be accompanied 
by a distinct murmur, soft in character. Later, the second sound in the 
pulmonary area may become accentuated and even reduplicated. In the 
case of the aortic valve, the second sound may become altered ; and — later, 
a soft-blowing murmur may accompany it, usually either along the left 
border of the sternum from the level of the second to the fourth intercostal 
spaces, or over the sternum between the level of the second rib to the fourth 
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s|^C6. A short and accentuated first sound at the apex, and an accentua< 
and it may be reduplication of the second sound in the pulmonary area 
are believed by some to be early signs of mitral stenosis, but excitation of the 
cardiac action should be excluded. A presystolic. murmur at the apex usually 
does not make its appearance until some time after the onset of th(J rheumatic 
infection, the mitral orifice having become permanently stenosecJ. If there 
is considerable dilatation of the left ventricle due to myocarditis there may 
be a soft-blowing diastolic murmur in the mitral area — the so-called relative 
or functional mitxal stenosis (see p, 938). 

If there is severe carditis there may be even severe cardiac failure, 
usually both-sided, with considerable and rapid dilatation, even early in the 
disease. 

There is usually a moderate leucocytosis and sometimes a slight secondary 
ansemia. Embolism may occur. 

Diagnosis. — The diagnosis of acute simple endocarditis is often a matter 
of great difiSculty, We should suspect its existence when there is an increase 
in the cardiac rate and in the degree of pyrexia without any aggravation of 
symptoms of the causative affection ; or when tachycardia and pyrexia 
persist without an apparent cause ; or when there are subjective symptoms 
together with acceleration of the cardiac rate and the existence of a murmur 
not previously present. The occurrence of auriculo-ventricular block during 
the course of an acute infective disease indicates involvement of the myo- 
cardium, and auricular fibrillation and extra-systoles are suggestive. 

Evidence of dilatation of the heart and a recently developed apical systolic 
murmur do not necessarily signify acute endocarditis, for those may be found 
in any acute febrile disease, and in acute myocarditis. The character of a 
systolic murmur is of some diagnostic value, a soft- blowing one being in 
favour of endocarditis. Accentuation of the second sound in the pulmonary 
area later in the illness is also suggestive of mitral incompetence. An aortic, 
systolic murmur is not so suggestive of acute endocarditis as is a mitral, 
while a pulmonary systolic may be almost disregarded. The reader is also 
referred to the other physical signs described above. 

It is necessary to distinguish the murmur of acute endocarditis from 
that due to previously existing valvular disease. The existence of sub- 
cutaneous nodules or pericarditis, the sudden appearance of partial heart- 
block (indicative of coincident acute myocarditis), or the appearance of new 
murmurs or the disappearance of old ones, is in favour of a fresh attack of 
acute endocarditis, whether simple or infective. Embolism is not patho- 
gnomonic of acute endocarditis, as it may occur in chronic valvular disease, 
especially in mitral stenosis. In acute endocarditis, however, it is not in- 
frequently multiple and recurrent, and is of more usual occurrence in the 
systemic than in the pulmonary circulation. 

If acute endocarditis occur in an individual already the subject of valvular 
disease, the murmur is not of recent development, it is often loud or harsh, 
audible over a considerable area, and evidence of cardiac enlargement is 
usually present. 

Pfagnosis. — The immediate prognosis of acute simple endocarditis 
is, as a rule, favourable, death being of rare occurrence ; this may happen, 
however, if there be accompanying pericarditis or severe myocarditis. With 
regard to the ultimate prognosis, it has been pointed out that complete 
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resolution in all probability rarely occurs. Organisation is the usual sequel, 
ultimately giving rise to permanent stenosis, or inoompetenoe, or both ; in a 
certain percentage of these cases, the early murmur may dmppear, and a 
permanent murmur may not become established until much later on, even 
several years. It should be noted that the future prognosis of a case of 
acute simple endocarditis largely depends upon whether convalescence is 
sufficiently prolonged. In a certain number of cases, ulceration of the 
valve results. 

Treatment. — The treatment of a case of acute simple endocarditis is of 
great consequence, especially with regard to the future of the patient. 

The indications are to endeavour to arrest the morbid process as early 
as possible, and to give the heart the best chance of the fullest possible repair. 

The treatment of the causative disease should be adopted. For that of 
rheumatic fever, the reader is referred to pp. 293 296. 

In all cases, after the manifestations of active disease have ceased, rest in 
bed is indicated for at least three months ; this to be followed by an equal 
period of partial rest ; and games should not be indulged in for another year. 

During the first two months that he is confined to bed, the patient should 
keep as quiet as possible, physically and mentally, and should not be allowed 
to sit upright. Afterwards an extra pillow may bo allowed, and a week or so 
later the back may be gradually more raised. After the period in bed, the 
patient should be moved to a couch, to which he should be confined for four 
weeks. During the latter half of this, passive movements, or gentle massage, 
or both, may be tried. Then slight walking exercises may gradually be 
attempted. If during any of these or later stages exertion be accompanied 
or followed by any abnormal subjective symptoms, or succeeded by main* 
tained increased frequency of the pulse, the amount of exertion has been too 
much and should be proportionately reduced. 

During the active stage of the disease small blisters applied frequently 
to the prsecordium are advocated by some ; and during the later stages the 
internal administration of sodium iodide is recommended. The results of 
the administration of digitalis are, as a rule, very disappointing, whether 
auricular fibrillation (or flutter) is present or not. If it is employed, caution 
should be exercised and large doses avoided. 

Otherwise, the reader is referred to the various therapeutic measures 
described on pp, 861-873. 

OoNVALBSCENT HoME TREATMENT. — Prolonged convalescence in special 
country homes devoted exclusively to children recovering from active 
rheumatic carditis is now advocated. The advantage of this form of treatment 
is that a return to normal life is made gradually, under skilled supervision, 
so that any indications of persistent activity of the disease or relapse may be 
quickly detected, and further complete rest promptly iustituted. At some 
of these homes, facilities also for education are available, and this overcomes 
one of the greatest drawbacks of prolonged rest in children, namely, inter* 
ference with education. Though this line of treatment is still on trial, con- 
siderable success has been reported in this country and America. A d^ and 
elevated site is important. At some homes, treatment on the same lines as 
in the treatment of pulmonary tuberculosis is employed, the wards being 
so oonstnicted that one side can be opened up. 

It is well to examine a patient who has suffered from acute endocarditis 
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at regular intervals after the attack, and careful inquiry should be made as 
to his mode of life. In children, we should be especially on the look out for 
any rheumatic manifestation, and, as soon as detected, the condition’ should 
be immediately and adequately treated. 

Frederick W. Price. 


Septic Endocarditis 

Synonyms. — Infective Endocarditis ; Ulcerative Endocarditis ; Malig- 
nant Endocarditis. 

Objections have been raised against each of these synonyms : that all 
endocarditis is infective, that ulceration is not invariable, and that some 
cases recover. But that some distinctive name is necessary to mark off a 
disease-process which is quite different from “ simple ” or “ rheumatic ” 
endocarditis is generally recognised. The assertion frequently made, that 
no sharp line of demarcation can be drawn between simple and ulcerative 
endocarditis, though true, does not dispose of the fact that in the great 
majority of cases tlxe distinction is of fundamental importance and not very 
difficult of recognition. 

The disease has an importance somewhat out of proportion to its 
frequency, partly on account of its great gravity and partly on account of 
the difficulties which often beset the diagnosis. The incidence of the disease 
in the wards of a large general hospital is about 1 in 170 cases. 

Etiology. — Relation to rheumatism and other diseases. — In more than 
half of all cases of the disease there is a clear history of acute or subacute 
rheumatism or of chorea. In the majority of these cases the patient has 
suffered from rheumatic endocarditis some time previous to his present illness, 
and has been left with definite and recognised valvular disease ; in a few 
the condition of rheumatic endocarditis has passed directly, but often im- 
perceptibly, into that of the septic condition. Usually the interval between 
the occurrence of the rheumatic fever and the onset of septic endocarditis 
is measured by several years, and these have been for the most part years 
of good general health. To those few cases in which the transition between 
the rheumatic endocarditis and septic endocarditis is a gradual one the 
term “ malignant rheumatism ” has been applied by some authorities. But 
the term introduced confusion in respect of the bacteriological questions 
involved, and is perhaps on this account to be avoided. Next in frequency 
to the rheumatic group of diseases in the patient's history, but insignificant 
in comparison, are scarlet fever, gonorrhoea, influenza, typhoid fever, malaria, 
syphilis, Graves’s disease, dysentery and pneumonia. 

Influence of congenital defects . — A congenital defect in the heart predis- 
poses it to infection, apparently through the medium of that chronic 
thickening of the endocardium which is often found in connection with 
these defects. This factor has been definitely established in regard to 
the aortic valve. 

Other cetiohgical factors. — Strain is present ir some cases as a definite 
causative factor. This was seen in a series of cases which occurred in soldiers 
during the War of 1914-1918 ; these cases were aortic in the main, and in 
several of them there was no evidence of pre-existing valve lesions of an 
acquired nature. 
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Aye. — The chief incidence is between the ages of 15 and 60. Out of 
150 cases collected by the writer 122 occurred between these ages. One-half 
of all the cases occuired between 20 and 40, no doubt on account of the 
predisposition created by the presence of sclerosis of the heart valves after 
acute rheumatism, the chief age incidence of which is a decade earlier than 
this. The youngest case of the series was that of a child aged 2| years, 
the subject of congenital heart defects. The oldest cases were those of a 
woman aged 64, and of a man aged 63, both of whom developed pneumococcus^ 
endocarditis with lobar pneumonia. 

Sex. — This does not appear to be a determining factor. 

Pathology. — The essential pathology in septic endocarditis is a pro- 
gressive microbic infection of one or more of the heart valves, or of the 
mural endocardium. The infecting micro-organisms, as judged by positive 
blood cultures during life rather than by post-mortem investigations, are 
very variable. An analysis of 40 cases of the disease in which positive blood 
cultures were made during life showed streptococci in 26, pneumococci and 
Pfeiffer’s bacillus in 5 each, gonococcus in 2, Staphylococcus aUms in 1, and 
an unclassified micro-organism of bacillary form in 1. The gonococcus 
accounts for the infection in a few cases. If post-mortem results are taken, 
Staphylococcus aureus bulks largely in the analysis and the pneumococcus is 
represented more frequently. A few other organisms, relatively unimportant, 
also appear — B. tyjihosus, B. coH and C. diphtheriw. Streptococci are 
certainly the most common organisms concerned, and the characters of those 
members of the group found in this disease deserve special attention. If we 
except acute cases due to S. pyogenes (5. hwrmlyticus), the types of strepto- 
coccus most often found are not highly pathogenic, but of low virulence, such 
as are found in normal fgeces and in normal saliva (S. viridans). They are 
for the most part short-chained cocci, not lethal for mice, and they yield a 
sot of biochemical reactions that mark them off quite sharply from S. 
pyogenes. These facts harmonise with certain broad clinical and pathological 
observations and serve to explain them : the chronicity of many of the cases, 
and the latency of others ; the scanty leucocytosis often s«en ; the apyrexial 
periods not infrequently present ; the absence of suppuration in the embolic 
infarcts which is such a feature of the disease ; the absence of any visible 
focus of infection in the great majority of the cases ; the enormous number 
of living micro organisms that may be present in the blood stream at a 
time, it may be, when the patient is not acutely ill. The writer has shown 
that it is not difficult to set up a condition of septic endocarditis in the 
rabbit by the intravenous injection of “ saprophytic ” streptococci from 
healthy human saliva and fgccos. 

The condition of infection once established in the endocardium, a state 
of “ arterial pyaimia ” results, the circulation being fed by micro-organisms 
from the infected area. Minute vessels become plugged by masses of these 
microbes. Larger emboli, formed of pieces of the fungating vegetations, 
and of various sizes, add to the pytemic process. Destructive and vegetative 
processes proceed together at the site of infectioji, which spreads to adjacent 
structures in the heart, both by contact and by direct extension. It has 
been shown that the micro-organisms in the blood stream are destroyed in 
vitro in 24 hours when citrated blood is incubated without culture media. 
This fact suggests that they are paid out into the blood stream from the 
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hmit lesioD, but that their duiation o^f life in the former is short. It o 
eixplains the faot that blood cultures are not infrequently sterile. 

Symptoms and Course, — The disease may be latent, and only discovered 
post mortem. It may be fuhninati'ng, in which case it may be suspected, 
but rarely diagnosed. In the fulminating cases the infection is usually by 
S, aureus, and the ulcerating endocarditis is only one part of the S, awreus 
pyaemia. Such is the endocarditis complicating acute osteomyelitis, and that 
seen in very acute pyisinia resulting from emreus infections of the skin. 
The more important types are the acute and s^acute. 

The acute form. — The onset is usually abrupt, often with a rigor, and the 
symptoms are those of an acute specific fever. Pain in, and swelling of, 
joints is coHimon, with acid sweats, often leading to a disgnosis of rheumatic 
fever and calling for the use of salicylates. Nat infrequently the failure of 
response to full doses of salicylates is the first observation to throw doubt 
upon the diagnosis. The pneumococcus cases are generally of this type, 
pneumonia or pleurisy with effusion being usually present ; the patient 
remains very ill after the eighth day of his disease, infection of the endo- 
cardium being perhaps the most serious cause of absence of crisis. Gono- 
coccUiS infection is also usually of this form ; the temperature chart may show 
two “ spikes ” in the 24: hours. The duration of the acute cases is from 7 to 
30 days. A very few cases undoubtedly recover . 

The subacute type ('* Subacute bacterial endocarditis — This is prob- 
ably the most common type of the disease. Attention has been drawn 
to it by Osier, Horder, Libman and others. The onset is gradual, often 
insidious, so that it may not be possible to determine with accuracy 
when tb© disease began ; it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
The initial symptoms are general weakness with sweats and anjemia, or a 
condition somewhat resembling subacute rheumatism, or fever which is 
unexplained by the physical signs. The duration of those cases is very 
variable ; from 2 to 6 months includes the majority of them ; but a few may 
last for 12 months or even longer. The infecting micro-organisms are strepto- 
cocci of the faecal and salivary type (Streptococcus vlridam, Streptococcus 
endocarditidis), Pfeiffer’s bacillus and occasionally the pneumococcus. In 
some of these cases the pre-existing valve lesion is very slight, although its 
presence is generally known if the patient is of the private class. 

The heart. — In the giceat majority of cases signs of valvular disease or 
congenital defect are present at the outset. In a few cases, signs of valvular 
defect appear during the course of the disease. Rarely, there may be no 
evidence of valvular disease at any time : this experience is almost confined 
to cases in which the infection is of a terminal kind, occumng in patients who 
are too ill to admit of thorough examination, or in whom there is early and 
considerable dilatation of the heart. As the disease progresses it is common 
to get evidence of the involvement of other valves than the one originally 
infected, such as the apptiarance of signs of aortic regurgitation in a case 
originally one of mitral disease. Undue importance is perhaps attached to 
changes heard in. the character of the murmurs from day to day. When the 
heart symptoms are promin^t, the case is said to be of the “ cardiac type,” 
and such a clinical picture does quite commonly present itself : in which event 
the patienit haa in most instances been a heart invalid for some time previ- 
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ously. But in a considerable proportion of the subacute cases it is a striking 
tiling that the heart shows little recognisable defect, at least for a coasideiable 
time. For the greater part of its course it may be said that subacute septic 
ondoGarditis is very largely destitute of carrliac symptoms. Arrhythmia, 
signs of restriction of the field of cardiac response to effort, atid the results 
of so-called congestive failure- -not only n\ay all of these be conspicuous by 
their absence ; it is uinisual to see them. 

When the infection (often pneumococcal) involves the right side of the 
heart only, evidence of valvular disease is generally lacking, the symptoms' 
and signs being mainly those of recurrent pleurisy, consequent upon pulmon- 
ary infarction, with or without liquid effusion. 

Arterial etnboUsm, — This event is extremely common and constitutes one 
of the cardinal signs of the disease. The imfortunce of the search for en^U 
and tJmr effects in a suspected case cannot he overestinmied. But to obtain au 
adequate conception of the disease-process here considered it is necessary to 
enlarge considerably the earlier notions of the embolic process in two direc- 
tions : the diffuseness of the embolic site and the minuteness of the embolic 
fragment. The skin shows two distinct lesions, both highly characteristic of 
the disease — (a) Petechiie, varying greatly as to their number in different 
cases — there may be no more than two or three, and only discGvered after 
careful search at the root of the neck, in the nail bed or beneath the con- 
junctiva, or there may be a great number, presenting an appearance as 
though the patient has been flea-bitten. (6) Discoloured areas, usually 
tender, and most often affecting the pads of the fingers or toes, coming and 
going in the course of a few hours or days. The appearance of one of these 
red areas is often accompanied by sudden pain or acute tenderness on 
pressure. These lesions are of considerable diagnostic importance. They 
do not occur in rheumatism. 

In the kidney there may be gross embolic events leading to infarction and 
haematuria. Of equal if not of greater importance is the occurrence of very 
minute microbic embolisms in the glomeruli, leading to the Appearance of 
red blood cells and traces of albumin in the urine, and ultimately to a state 
of embolic focal nephritis, demonstrable under the microscope post mortem 
(Baehr ; Gaskell). The earliest symptoms of the disease may be those of 
renal failure. The retina may be affected, exploration of the fundus revealing 
htemorrhages. One of the most common seats of emboli of the massive kind 
is the spleen, leading to enlargement and usually a palpable organ. Acute 
and severe pain may occur with the event, and friction, due to perisplenitis, 
may be heard. Apart from embolus the spleen may be enlarged ; a palpable 
spleen is of considerable diagnostic importance. The brain may suffer, the 
most common result being hemiplegia. The embolus may lead to infective 
arteritis, with subsequent aneurysm formation and haemorrhage which may 
be abruptly fatal. The mesenteric vessels and those of the limbs are fre- 
quently involved, either the main artery, or, more often, its branches, and 
especially the radial and posterior tibial. Here, again, aneurysms may 
develop, and gangrene occasionally. 

PyreanJa.— Fever is present in nearly all the cases, perhaps in all at some 
time or other in the course of the disease ; but occasional afebrile periods 
may occur, lasting from 2 or 3 days up to a fortnight, in the subacute oaaesi 
In the acute cases a high continued fever is not uncommon, and when tiiis 
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is 6o the patient is highly toxic and asthenic and the heart symptoms are apt 
to be in abeyance (‘ typhoid tjrpe ’). Irregular remittent fever is the most 
common form, both in the acute and in the subacute types. A high and 
regular quotidian intermittent fever is not uncommon — the gonococcus oases 
are particularly prone to this variety of fever. Rigors are common in the 
fulminating and acute cases ; they also occur in subacute cases when embol- 
ism is rife. Whatever the form of the fever the temperature is apt to take 
a lower ranu:e shortly before death. A fall in the temperature, the patient 
remaining very ill, is of no service and must not be taken for a good prognostic. 
Such a fall of temperature may occur when signs of renal inadequacy 
supervene. 

The blood shows a progressive and ultimately severe anaemia. The degree 
of leucocytosis varies with the type of the disease. In acute cases it is gener- 
ally high (20,000 to 40,000), though this, again, varies with the degree of the 
patient’s response to the infection. In the subacute cases the leucocytosis 
is rather remarkably constant about the figures 9000 to 12,000. In a few 
cases there is leuoopenia. Blood cultures are extremely important in the 
matter of diagnosis. And yet it not uncommonly happens in the subacute 
cases that the diagnosis is certain and no growth of micro-organisms is 
obtained. In the great majority of cases, however, positive blood cultures 
are obtained, given proper technique. 

General state . — Loss of flesh is invariable, but rarely a marked feature. 
Pains are common, and are usually arthralgic in character ; they are prone 
to develop suddenly, are rarely accompanied by effusions, and when severe, 
are most often due to embolic events. The complexion in the subacute 
cases tends to a cafe-au-lait tint, which is a point of diagnostic value to the 
trained eye. Clubbing of the fingers is very common, quite apart from the 
influence of possible old-standing valvular disease. The patients are often 
singularly optimistic concerning themselves. Libman lays stress upon areas 
of deep tenderness about the lower end of the sternum and the sterno-costal 
junctions. Albuminuria is very common, tending to increase with the pro- 
gress of the disease, and doubtless associated with the focal glomerular 
nephritis to which reference has already been made. 

Modes of Termination. — 1. Recovery . — A rare event, yet one which cer- 
tainly occurs at times, even when the diagnosis is beyond doubt. 

2. Death . — Out of 149 cases studied by the writer, the recorded terminal 
events occurred in the following order of frequency : heart failure (66), 
coma (23), sudden death (19), uraemia (18), exhaustion (8), hyperpyrexia (2). 
Cases dying in coma were for the most part those in which cerebral embolism, 
with or without haemorrhage, had taken place. Sudden death was due to 
perforation of a valve cusp, rupture of aneurysms in the sinus of Valsalva, 
perforation of the interventricular septum and cerebral haemorrhage. 

Diagnosis. — Evidence of endocarditis, the occurrence of multiple arterial 
embolism, and the isolation of micro-organisms from the blood stream : 
the co-existence of these three facts makes the diagnosis of septic endocarditis 
indubitable. But, as has already been remarked; the diagnosis may some- 
times be made quite confidently in the absence of a positive blood culture 
in certain of the subacute cases. The most important point to establish 
is the presence of multiple arterial embolism. Seeing that the prognosis 
is so serious, it follows that a diagnosis of septic endocarditis should never 
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be made unless convincing evidence be foirtbcoming. In the differential 
diagnosis the following diseases call for consideration : 

1. Pneumonia , — There may be considerable difficulty here, seeing that 
consolidation of the lung is usually present in pneumococcus infectim of the 
endocardium. Care must be exercised, because hsematuria and splenic 
enlargement in a case of pneumonia do not necessarily imply infarction. 
Nor does a positive blood culture in pneumonia necessarily mean endocarditis. 
But petechiee, and the presence of emboli in arteries, in a case in which signs 
of valvular disease and a positive blood culture are present, justify a diag-' 
nosis of septic endocarditis. 

2. TypJioid fever , — A positive Widal test with a leucopenia in a patient 
who has not previously suffered from the disease, or has not had prophylactic 
inoculation may be regarded as almost decisive in favour of typhoid fever ; 
especially is this so if the agglutination titre is found to rise when the test is 
repeated after a few days. Typhoid infection of the endocardium is very 
rare. 

3. Rheumatic fever , — The recurrence of acute rheumatism in a patient 
who has previously developed valvular disease often gives rise to considerable 
anxiety on account of the similarity which may eidst between the symptoms 
present and those of septic infection of the endocardium. The rheumatic 
process may spread itself over several months, salicylates notwithstanding. 
These difficult cases usually occur in children between the ages of 10 to 16 
years. Endocarditis is always present, and often there is pericarditis, or 
pleurisy, or both ; though pericarditis is a common complication in rheu- 
matic infection, it is very rare in septic endocarditis, resulting only from 
infarction or an aneurysm leaking into the pericardial sac. There may be 
considerable loss of flesh and marked aneemia. The form of the temperature 
chart rarely affords help. The facts which help to exclude septic endocarditis 
are the presence of nodules, or of chorea, and the absence of petechiae, of 
hsematuria, of enlarged spleen, and especially of micro-organisms in the 
blood stream. 

4. Peliosis rheumatica may cause even greater difficulty, but the condition 
is uncommon. The association of fever, purpura, aneemia, albuminuria and 
joint pains in a case of old-standing aortic regurgitation under the writer’s 
care naturally raised fear of infection of the damaged valve cusp. But the 
purpuric spots and the joint pains were bilateral and symmetrical, there 
were ecchymoses in addition to the petechiae, there were effusions into the 
joints, and blood cultures yielded no growth. 

6. Malaria . — The resemblance is but superficial, owing to the fact that 
in some cases of septic endocarditis the fever may be markedly intermittent, 
and rigors with heavy sweats may occur. The absence of malarial parasites 
in the blood and the absence of leucopenia are much against a diagnosis 
of malaria. 

6. Tuberculosis . — General tuberculosis may be closely simulated by acute 
septic endocarditis with continued fever when the heart signs are equivocal. 
But there is leucopenia in general tuberculosis, a sterile blood stream (on 
repeated culture), and signs of embolism do not occur. Sometimes cases 
of septic endocarditis find their way into sanatoria for the treatment of 
phthisis, on the ground that they are cases of phthisis without physical 
signs.” 
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Prognosis* — ^Ab has already been stated^ recovery oooasionally takes 

S lace in the acute, and still less frequently in the subacute form of the 
isease. All the same, the diagnosis once definitely established, the outlook 
is of the gravest, treatment notwithstanding. That the patient is very little 
afiected in general health, that he is extremely hopeful concerning his condi- 
tion, that the state of the heart in itself gives no cause for concern, and that 
the number of micro-or^nisms per o.mm. of blood has fallen very consider- 
ably — none of these things should tempt the physician to abate anything 
from the serious view he takes of the case. Periods of improvement often 
occur, with or without special lines of treatment, but the fatal issue seems 
only to be delayed. It is very difficult to surmise the length of time the 
patient will live after the diagnosis is made. If there are already present 
the signs either of renal or of cardiac failure the end is not far ofi ; weeks 
measure it. Otherwise, developments may proceed quite slowly, and the 
patient may live some months. But there remain to be reckoned with the 
various accidents attending upon the dissemination of the endocardial 
vegetations, or the ulceration of the valves, either of which accidents may 
bring about a speedy termination. Not seldom, when it seems certain that 
the course of the disease has been checked, death, more or less sudden, and 
due to some purely mechanical cause, cheats the physician and those who 
watch his efforts. 

Treatment. — Pkophylactic!. — R eference has been made to the un- 
doubted fact that the source of the infecting agent in most cases is the mouth 
or intestine. This suggests that special attention should be directed to 
these regions in all persons who are the subjects of valvular disease. Oral 
sepsis of all sorts should receive treatment. Dead teetli, crowned, or not, 
should be sacrificed. Septic tonsils should be removed. The condition of 
the intestinal tract should be investigated, and measures adopted to lower 
the content of streptococci if this appears high. 

Curative. — The general (non-specific) mea.sure8 adopted in the treat- 
ment of all cases of septicaemia are applicable here : plenty of fresh air and 
light, good food frequently administered, and haematinic drugs for tlie 
anaemia. The writers consider that open-air treatment, as for cases of 
pulmonary tuberculosis, should be adopted whenever possible. The various 
measures that have from time to time been tried in order to inhibit the 
bacterial factor in the disease are the following : 

Chemical antidotes ,^ — “ Blood antiseptics ” have, as a rule, proved very 
disappointing in the history of the treatment of the disease. Quinine, 
mercury, arsenic (including salvarsan), carbolic acid, formalin, the sulpho- 
oarbolates and many others, whether administered by mouth, subcutaneously 
or intravenously, lead to no results worth recording. On the other hand, 
efforts at “ stcrilisatio magna ” of the blood stream are not without immediate 
danger. The introduction of sulphonamides in the treatment of coccal 
infections naturally led to their use in this disease. The results liave been 
disappointing ; this is to be attributed to the fact that these drugs are not 
helpful in *S. viridans infecitions. The supplementary use of heparin is 
still under trial. 

Anti-sera,-^ A h most cases of septic endocarditis are of streptococcal 
origin, it was hoped that the use of anti-streptococcus serum might lead to 
cure. The result of a good many trials has been very disappointing. The 
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experience of vaccine therapy in this disease is no more cheering than that 
of serum therapy. 

X-rays have been employed and radium, both alone and in conjunction 
with chemotherapy. Results have been encouraging only in a few cases 
where the infection was grafted upon a congenital defect. 

HoBDsn. 

A. B. Gtow, 

Chronic or Sclerotic Endocarditis 

Chronic or sclerotic endocarditis is characterised by^an increase of the 
coonectivo tissue of the valve-segments and other parts, which subsequently 
contracts. . 

iEtiology and Pathology. — Chronic endocarditis may be (1) a sequel 
to the acute simple variety, and, in the opinion of some, occasionally to 
subacute bacterial endocarditis ; or (2) primary, that is, of a slowly pro- 
gressive nature from the outset. 

The first, i.e, secondary chronic endocarditis, is the more common. It is 
more apt to occur in early life, most frequently between the ages of 10 and 
20. The mitral valve is more often affected. The connective tissue tends 
to contract as time advances, leading to thickening and shortening of the 
valve-segments, resulting in incompetence ; or to adhesions between the 
cusps, with consequent stenosis ; or to incompetence and stenosis combined. 
In the case of the mitral valve, there may also be shortening and thickening 
of the chordae tendiueae and apices of the papillary muscles. In the case of 
aortic incompetence, the affection may be due to rupture of a valve-segment 
or to perforation. There may be a deposition of lime-salts. Recurrent 
attacks of acute endocarditis are not uncommon. 

Primary chronic endocarditis is more frequent in males, and in later life. 
There are two varieties. The first is of much the same nature as atheroma — 
primary chronic degenerative endocarditis. It is more often met with in the 
elderly. The causes are much the same as in the case of atheroma (see p. 
1038). The aortic valve is much more commonly affected, where it is rela- 
tively frequent, but it is not rare in the case of the mitral valve. There are 
j>atche8 of thickening and degeneration, and there may be calcification of 
the valves. There may be atheroma of the aorta, or of the coronary arteries, 
or general atheroma. The second variety is the result of syphilis, and gener- 
ally commences in middle-life. The disease-process extends to the cusps of 
the aortic valve, resulting in incompetence, or, in the opinion of a few, rarely 
to absolute stenosis ; and in the opinion of some, rarely to the base of the 
aortic cusp of the mitral valve, with consequent incompetence. 

It may here be noted that fcetal endocarditis is usually of the chronic or 
sclerotic form. 

Symptoms. -Chronic or sclerotic endocarditis produces no symptoms 
until such structural changes have taken place in a valve as to cause stenosis, 
or incompetence, or both combined. 

CHRONIC VALVULAR DISEASE 

Definition.— By chronic valvular disease is meant a chronic affection 
of the cusps of the cardiac valves, or of the orifices, or both. Not only may 
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ikt orifioea and cusps be affected, however, but also the chordae teudineae 
i^d the musculi papillares. Whatever the nature and form of the valvular 
affection, it gives rise to stenosis or narrowing, which results in obstruction 
to the flow of blood ; or to incompetence, which allows of regurgitation ; or 
frequently to both of these together. Along with organic valvular disease 
there are often coincident changes in the cardiac musculature, the coronary 
arteries, or the aorta. 

The Relative Proportion and the Combinations of the Different 
Valvular Diseases. — It should be noted that not infrequently more than 
one valve is involved at the same time, especially in the case of rheumatic 
valvular disease. 

The mitral is the valve most commonly affected, and incompetence of 
this valve is more frequent than stenosis. When mitral incompetence results 
from a previous attack of acute endocarditis, there is usually some degree of 
stenosis as well ; when it is of the relative variety, it is often associated with 
tricuspid incompetence. Pure mitral stenosis is nearly always infrequent ; 
in the process of thickening and contraction there is some degree of incom- 
petence. Aortic regurgitation is very common ; a greater or less degree of 
stenosis, however, not infrequently accompanies the incompetence. Pure 
aortic stenosis, on the other hand, is one of the rarest of valvular affections. 
There is usually also incompetence of the valve, generally at most of moderate 
degree. Disease of the pulmonary valve is comparatively rare, and is usually 
of congenital origin. Pulmonary stenosis is one of the most frequent forms 
of congenital heart disease ; as an acquired condition, it is very rare. Pul- 
monary incompetence is the rarest of valvular diseases. Tricuspid incompet- 
ence is the most common form of right sided valvular affections. In the 
vast majority of cases it is of the relative variety, in which case it is a common 
result of mitral disease. Tricuspid incom})etence is rarely primary, and then 
stenosis is usually present with it and it may also be mitral or aortic disease. 
When tricuspid incompetence occurs alone it is in all probability congenital. 
Tricuspid stenosis is comparatively rare, but not so rare as was formerly 
supposed ; the acquired form is usually associated with mitral stenosis, and 
there may also be aortic valvular disease. 

In chronic valvular disease due to acute or subacute rheumatism, the 
following is the order of frequency ; mitral disease alone ; mitral and aortic 
disease ; aortic disease alone ; mitral and tricuspid disease. 

wStiology. — Chronic valvular disease may be of congenital origin (vide 
Congenital Heart Disease) ; or the result of a previous attack of acute simple 
endocarditis and, in the oj)inion of some, of subacute bacterial endocarditis ; 
or of primary chronic degenerative endocarditis ; or, in the case of the 
aortic valve and, in the opinion of some, rarely of the mitral valve, of syphilis ; 
or new-growths ; or traumatism ; or functional. This does not include 
relative incompetence of a valve. 

When chronic valvular disease is the result of a previous attack of acute 
endocarditis, it is more apt to occur in early life ; when due to primary 
chronic endocarditis of a degenerative nature, in later life ; while, in the case 
of syphilis, the morbid affection usually commences in middle life. Neoplasms 
may arise from the walls of the heart or from the valves. They rarely cause 
obstruction. A traumatic lesion of a cusp or of the chordee tendinese, the 
result of excessive physical exertion, may cause incompetence, or stenosis of 
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a valve, and is of much more common occurrence in the case of the aortic 
than the mitral valve. It rarely takes place, however, in the absence of 
pre-existing disease of the valve. 

In relative incompetence of a valve the cusps themselves are healthy. 
This is more common on the right than on the left side of the heart, and is 
not nearly so frequent in aortic as in mitral disease. In the case of the auriculo- 
ventricular valves the condition may be brought about by : (1) Dilatation of 
the cavity of the ventricle ; (2) enlargement of the orifice on account of 
relaxation of the surrounding muscular structures ; the tonicity of the 
muscular ring is impaired, and the cusps do not completely come together ; 
(3) both combined ; (4) shrinkage or stretching of the musculi papillares or 
chordae tendineae as a result of disease. In the case of the semilunar valves, it 
is the result of dilatation of the aortic ring, or of the pulmonary orifice, as 
the case may be. 

Pathology. — See Chronic or Sclerotic Endocarditis, and SyphiHti(t 
Mesaortitis. 

Effects of Valvular Disease upon the Walls of the Heart anu 
OTHER Organs. — It can be readily understood that a valvular lesion is a 
mechanical impediment to the heart muscle in its work. The heart, however, 
possesses the faculty of adapting itself to this and thus maintaining an efficient 
circulation ; that is, what is called com/pensatioii is established. This is brought 
about by an increase in the thickness of the muscular walls and, in some cases, 
also by an increase in the capacity of the cavity of one or more of the chambers 
of the heart, ix, compensatory hypertrophy and compensatory dilatation 
respectively. It should be clearly understood that compensatory dilatation 
is different from the dilatation which is the result of cardiac, i.e. muscular 
failure. 

When compensation is such that tlie heart is fully up to the normal, 
there is what is termed complete compensation. Comparatively rarely is this 
the case, ix. there is usually a diminution in the reserve force and, it may 
be, of the rest force of the heart ; and in any case such is apt to occur 
sooner or later. This is called ‘ decompensation,’ or failure or loss of 
compensation. Some, however, limit at least the latter term to cardiac 
failure of ' moderate ’ or more severe degree (see p. 857). 

In the case of stenosis of a valve, as the process of narrowing of the orifice 
is usually slow, the muscular wall of the chamber immediately behind the 
orifice hypertrophies, which enables it to overcome the obstruction ; in other 
words, compensatory hypertrophy takes place. If this is complete, a normal 
amount of blood is propelled through the smaller valve aperture. 

In the case of valvular incompetence, the cavity immediately behind the 
orifice has to accommodate the regurgitant stream of blood in addition to 
that which arrives in the normal manner, so that an increase in the capacity 
of the chamber is necessary, ^.e. compensatory dilatation occurs. Again, 
a larger amount of blood than normal must be propelled with each systole of 
the chamber in order to make up for that which regurgitates, with resultant 
hypertrophy of the muscular wall, ix. compensatory hypertrophy takes place. 
If this is complete, the circulation receives the normal supply of blood. 

The muscular power of a hypertrophied chamber tends to fail sooner or 
later, ix, cardiac failure and secondary dilatation occur. In this event, there 
is a diminished blood supply in front of the orifice and an increase in the 
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amount Of blood behind it. A cavity dilated in this manner is placed at a 
disadvantage in contraction. In the case of a ventricle, there may be stretch- 
ing of the mitral or tricuspid orifice, with rehti^ or functional incompetence 
of either valve. 

Passing to the consideration of the different valvular lesions : 

In aortic valvular disease, the strain falls on the left ventrii’le. In stenosis, 
the chamber hypertrophies, it may be to a considerable degree. A normal 
amount of blood may be propelled into the aorta, f^ardiac failure and conse- 
quent dilatation of the left ventricle and, it may be, relcUive mitral iUoom- 
petence may supervene, in which case there may be the same subsequent 
events as in mitral disease. In aortic incompetence, there is both compensa- 
tory dilatotion and hypertrophy of the left ventricle (Fig. 37), which may 
be even very marked — the so-called cor hovmMm— especially if there is also 
mitral incompetence. Tf compensation is complete, the latter is propor- 




Fjo. .37. — Orthodiagrana from a case of aortic incompetence, of rheumatic origin, ahowing 
enlargement of the left yentricle. 

tionate to the former. Secondary dilatation may supervene, with, it may be, 
relative or functional mitral incompetence and its subsequent events. 

In mitral stenosis, the strain falls mainly on the left auricle and, still more 
so, on the right ventricle. The former chamber dilates aiid, to a certain 
extent, hypertrophies. The right ventricle hypertrophies, it niay be markedly 
so. The pressure in the pulmonary circulation is raised, there is apt to be 
chronic venous congestion and oedema of the lungs, and the pulmonary 
artery and its branches may become dilated and even atheromatous. Later, 
the right ventricle dilates, and relative or functional tricuspid incompetence, 
dilatation and hypertrophy of the right auricle, and systemic chronic venous 
congestion may supervene. Occasionally when the wall of the left auricle 
is diseased, that chamber dilates to aneurysmal proportions, extending to 
the ri^t as far as the chest-wall. On X-ray examination, enlargement of 
the left auricle, the pulmonary artery and the right ventricle can usually be 
made out. The left auricle projects backwards and to the right, and the 
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infundibwlar part of the right ventricle and the pulmonarj^ artery project 
above the left ventriqle on the left border af the heart (Fig, 38). In cases 
in which auricular fibrillation with cardiac failure ia present, the right auricle 




Fig. 38. — Orthodiagram from a cage of mitral BtenoBU, showing enlargement of the left 
auricle, which projects to the right, and enlargement of th^e pulmonary artery and 
infundibular part of the right ventricle on the left border of the heart. A., aorta ; 
P.A., pulmonary artery ; R.Y.. infundibular part of the right ventricle; L.V., left 
ventricle ; L.A., left auricle ; P.A., right auricle. 

becomes incireasiugly enlarged (Fig. 39). In uncomplicated stenosis, the left 
ventricle does not hypertrophy ; indeed, the quantity of blood passing from 
the left auricle to the left ventricle may be less than normal, and the chamber 



Fig. 39, — Orthodiagram from a oasa of mitral stenosis and auricular fibrillation with 

cardiac failure. 


may be rather atrophied. If, however, there is also mitral incompetence, 
there is left ventricular dilatation and hypertrophy. In mitral incompetence, 
in accordance with the principles explained above, the left ventricle under- 
go 
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goes both compensatory dilatation and hypertrophy. Secondary dilatation 
may occur. There may be dilatation and hypertrophy of the left auricle, 
and the subsequent events resemble those in mitral stenosis. 

Lesions of the right side of the heart produce corresponding results to 
those of the left. In pulmonary stenosis, the right ventricle hypertrophies, 
it may be in a marked degree, and later may dilate. In pulmonary incom- 
petence, compensatory dilatation and hypertrophy of the right ventricle 
occur, and it may be secondary dilatation. In tricuspid stenosis, there is 
dilatation and, to a certain extent, hypertrophy of the right auricle ; while 
in tricuspid incompetence, compensatory dilatation and hypertrophy of the 
right ventricle take place, and secondary dilatation may occur. 

Valvular disease of the right side of the heart is apt to cause systemic 
venous congestion. 

Symptoms. See cardiac failure ; the different valvular diseases ; and 
syphilitii*- aortitis. 


Aortic Stenosis 

Aortic stenosis may be absolute or relative. In absolute stenosis the 
orifice is less than its normal size, while in relative stenosis the size is normal, 
but dilatation of the aorta just above the valve is present. 

i£tiology. — Absolute stenosis is almost always the result of an antecedent 
attack of acute endocarditis, in which case there is usually incompetence, 
generally, at the most, of moderate degree, and not rarely the mitral valve 
is also affected ; or primary chronic degenerative endocarditis. The first is 
the commonest cause in young adults, and the second in the elderly. 
It is rarely of congenital origin and, in the opinion of a few, due to 
syphilis. 

Relative stenosis due to general dilatation of the aorta just above the 
valve may be caused by atheroma or syphilis. 

Symptoms. — The symptoms are usually very delayed and, indeed, the 
condition may be latent all through life — even more than in the case of 
mitral incompetence, but when they do occur they appear more rapidly. 
They arc those of aortic incompetence excepting that a sensation of beating 
or throbbing in the head or elsewhere is uncommon ; those of cerebral anaemia 
are, in my opinion, less frequent ; aiisemia is rare ; pain and angina occur 
less often ; and sudden death is not so likely. 

In uncomplicated stenosis, the pulse may not show any appreciable 
abnormal features. If, however, of considerable or more degree, it is of 
smaller amplitude, the upstroke is slow, and gradual and oblique, and the 
pulse is well sustained. It may be anacrotic, or of the bisferiens type. In 
the case of the former, the tidal wave may be more forcible than the per- 
cussion wave, and as a result the latter part appears merely as an indenta- 
tion in a slow slanting upstroke, the apex of which is formed by the tidal 
wave. In the latter the tidal wave may be felt separately from the primary 
impact— that is to say, the summit is bifurcate due to the predicrotic fall 
being followed by a rise equal to or above that of the percussion wave. 
The blood pressure tends to be rather subnormal, with the diastolic relatively 
high. When the lesion is due to primary chronic degenerative endocarditis, 
hypertension may be ])resent ; and the vessel wall may be thickened and 
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tortuous. Almost always there are evidence of hypertrophy of the left 
ventricle (see p. 955), it may be of considerable degree ; and the out- 
thrust of the apex-beat may be even slower and longer than in the case of 
hypertrophy — a * slow heave,’ which is sustained. The area of cardiac 
impairment is correspondingly increased. 

A thrill, systolic in time, is usually palpable at the base, generally best 
felt in the aortic area, and as a rule rough. There is a systolic murmur 
at the base, with its point of maximum intensity usually in the aortic 
area, usually harsh but it may be musical or blowing. The murmur is 
often loud and, indeed, cases have been recorded in which it was heard even 
several feet away from the patient. The direction of selective conduction 
is upwards along the vessels of the neck, but if the murmur is loud it may|^ 
be audible all over the front of the chest and even at the back, in which 
case it is most evident at the level of the fourth vertebra, close to the 
left border of the spinal column. The second sound in the aortic area 
varies considerably in loudness, largely due to the nature of the lesion 
and the presence or absence of arterial disease. Thus, the fusion of the 
cusps may be such as not to allow the necessary apposition, so that the 
second sound is diminished or practically absent. In hypertension and 
atheroma, on the other hand, the sound is apt to be increased. 

Signs of dilatation of the aorta are sometimes also present. 

The physical signs of relative mitral incompetence may supervene. 

Diagnosis. -—For the diagnosis of syphilitic aortitis, see pp. 978, 979. 

It is necessary to point out that it is not justifiable to make a diagnosis 
of aortic stenosis from the mere presence of a systolic murmur over the aortic 
area, additional evidence being required. 

A diagnosis of aortic stenosis can readily be made when the characteristic 
pulse, evidence of left ventricular hypertrophy, an aortic systolic thrill and 
murmur, especially if the latter is loud and harsh, with the direction of selective 
propagation upwards along the vessels of the neck, and a diminished or 
absent second sound are present. When, however, only one or few of these 
features are present, difficulty with regard to the diagnosis may easily arise. 
An anacrotic pulse is characteristic, but not pathognomonic ; nevertheless, 
it is of greater diagnostic value than pulsus bisferiens. While the presence of 
a thrill is a valuable diagnostic sign, it may also be found in circumscribed 
aneurysm of the aorta. A systolic murmur with the direction of selective 
])ropagation upw^ards along the vessels of the neck is at least strongly pre- 
sumptive, and, in the opinion of some, is almost sufficient evidence. Before 
arriving at a diagnosis of absolute stenosis, unless a typical pulse is present, 
X-ray examination for dilatation of the aorta is necessary. 

Certain conditions must be excluded in considering the diagnosis of aortic 
stenosis. Among these are bruits due to ansRinia ; cardio-respiratory or 
cardio-pulmonary murmurs ; those due to excitation of the cardiac action, 
for example, in thyrotoxicosis ; mere roughness or stiffness of the aortic 
cusps ; general dilatation (diffuse aneurysm) of the aorta just above the 
valve ; circumscribed aneurysm ; pulmonary stenosis ; patency of the inter- 
ventricular septum ; and pressure upon the aorta by a mediastinal tumour 
in which no definite pulsation can be detected. 

The distinguishing features of cardio-respiratory murmurs are discussed 
on p. 939. In general dilatation of the aorta just above the valve, the murmur 
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may sometimes be heard over the vessels of the neck, biit occasionally the 
area of impairment at the level of the second and third intercostal cartilages 
eitends farther to the right than the normal limit, the second sound is usually 
accentuated and may also be ringing, and audible over a much vrider area, 
and there may be pulsation in the supra-mannbrial notch. In a circumscribed 
aneurysm there may be a systolic murmur and thrill, but as a rule there is 
little difficulty in diagnosis. It is unnecessary to point out the value of 
X-ray eiamination in the diagnosis of both forms of dilatation of the aorta. 
The aifferential diagnosis from pulmonary stenosis is dealt with on p. 941. 

Prognosis. — The prognosis of aortic stenosis depends mainly on the 
Uitiology, the degree of the lesion, whether it is stationary or progressive, and 
^he condition of the myocardium, the aorta and the coronary arteries. Some 
authorities are of opinion that when the affection is due to antecedent acute 
endocarditis, the outlook is even more favourable than in mitral regurgitation. 
When it is the result of primary chronic endocarditis, the prognosis is less 
favourable, as the lesion is more likely to be progressive, and to be associated 
with chronic myocardial disease, and atheroma of the aorta and even of the 
coronary arteries. If syphilis is responsible for the lesion, the outlook is 
much worse. 

Treatment. — See p. 944. 


Aortic Incompetence 

Etiology. — Aortic incompetence is more commonly found in middle or 
later life, and in males. There are three main causes : (1) A previous attack 
of acute endocarditis, in which case some degree of stenosis is not uncommon, 
and the mitral valve is often affected. This is the commonest cause of the 
condition in young adults. (2) Syphilitic mesaortitis. This usually com- 
mences in middle life. The valvular incompetence may be due to the disease- 
process spreading to the cusps ; or to dilatation of the aortic ring — relative 
incompetence ; or to both. (3) Primary chronic degenerative endocarditis, 
more particularly when the affection occurs in the elderly. Relative in- 
competence is sometimes also the result of atheroma, persistent hyper- 
tension, and, in the opinion of some, rarely in severe anaemia. Aortic in- 
competence is the most frequent chronic valvular affection due to injury, 
and may follow sudden physical overstrain, causing a rupture of a valve- 
segment. The condition is extremely rarely of congenital origin. 

Symptoms. — The reader is also referred to Syphilitic Aortitis. 

In not a small proportion of cases the malady is latent for many years. 
When symptoms do occur they tend to do so less gradually than in the case 
of mitral disease unless in the latter there is associated auricular fibrillation. 
Shortness of breath is possibly the most common symptom. The patient 
may complain of consciousness of the action of the heart, or of a sensation 
of beating or throbbing in the head, the neck, or elsewhere. Symptoms due 
to cerebral aiiseniia, including giddiness and faintness with change of posture, 
are relatively frequent, and probably mote so thun in any other form of heart 
disease. Not uncommonly the patient is pallid, and he may have an anxious 
expression ; later, when relative incompetence of the mitral valve has become 
established, the facies may resemble that which is characteristic of mitral 
oases. In some there is pronounced ansemia. Prescordial pain and angina 
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pectoris occur more often than in mitral disease, especially if the coronary 
arteries are implicated. Left ventricular failure may develop (see p. 867). 
Right-sided failure (see p. 857) may supervene, but oedema is less frequent 
than in mitral and chronic myocardial disease, and widespread oedema is 
relatively exceptional. 

Embolism and auricular fibrillation are less frequent than in mitral disease, 
while sudden death occurs more often than in any other form of valvular 
disease. 

In uncomplicated aortic incompetence, the typical pulse is very character- 
istic, and is called the collapsing, the water-hammer, or Corrigan’s pulse. 
Its character may be intensified by grasping the wrist and raising the arm 
above the head, and this method of examination should always be employed 



Fio. 40.— Sphygmogram from a case of aortic incompetence. 


in suspected aortic regurgitation. The typical pulse is of great amplitude, 
the upstroke is rapid and more vertical, and the fall is sudden. The tidal 
wave may be considerable, but is maintained only for a short period, the 
dicrotic notch falls low on the downstroke, while the dicrotic wave may be 
well marked, small, or altogether absent (Fig. 40)., The artery is empty 
between the beats. The systolic blood pressure is variable but is usually 
increased, while the diastolic is diminished and may be very low, with re- 
sultant increase in the pulse-pressure, which may be great. The systolic 
blood pressure in the femoral artery is higher t han in the brachial. When, in 
addition to incompetence, absolute stenosis is 2 )resent, the characteristic 
pulse and blood pressure of the former will be modified by the latter condi- 


Fio. 41. — Sphygmogram from a case of aortic stenosis and incompetence. The oharae* 
teristic pulse of the latter condition is modified by the presence of stenosis. 

tion (Fig. 41) ; this is of great diagnostic importance. A characteristic 
feature of aortic incompetence is exaggerated pulsation of the arteries. This 
may be especially noted in the carotid, temporal and brachial arteries, 
and may be evident in the abdominal aorta, in the suprasternal notch, and 
elsewhere. Increased pulsation of the retinal arteries is sometimes to be 
noted with the ophthalmoscope. With light 2 >re 8 surc of the stethoscope over 
the larger arteries, e.g. the femoral, the brachial and the carotid, a sharp 
clear sound during systole— the so-called pistol shot sound — may be audible, 
while with moderate pressure, a doulde murmur is sometimes to be noted — 
the Duroziez's sign. The phenomenon of the capillary pulse may be observed, 
and visible pulsation in the superficial veins, especially in the veins of the back 
of the hand, when hanging down, is rarely to be noted. lit the opinion of 
some writers, pulsation over the upper part of the pnecordium, and in the 



934 DISEASES OF THE CIRCULATORY SYSTEM 

second and third right intercostal spaces, is occasionally to be noted, even 
in the absence of dilatation of the aorta. 

There is evidence of hypertrophy of the left ventricle, which may even 
be very marked — the so-called cor bovinum, especially if there is also mitral 
incompetence (see p. 955). 

A diastolic murmur is audible. It usually commences with the second 
sound, which it may replace or merely accompany, or sometimes immediately 
after it, and continues for a variable period, generally the greater part, 
during the long pause. Its point of maximum intensity is variable. While 
typically over the inner end of the second right intercostal cartilage, in the 
majority of cases it is elsewhere : often over the sternum, usually any- 
where between the level of the second rib to the fourth space, but occasion- 
ally somewhat below this ; or, probably less frequently, along the left 
border of the sternum, from the level of the second to the fourth inter- 
costal spaces, but generally in the third and fourth. Rarely it is loudest 
in the neighbourhood of the xiphisternum or the apex. The murmur is often 
heard over a wide area. Its selective propagation is downwards. It is 
diminuendo, and usually blowing but occasionally musical. There is occa- 
sionally a diastolic thrill, its point of maximum intensity being the same as 
that of the murmur. An aortic systolic murmur is often, if not usually, 
present, due either to dilatation of the aorta or to absolute stenosis. Not 
infrequently a murmur during diastole is audible at the apex (Flint’s murmur), 
and in a certain proportion of these also a presystolic thrill. 

In relative incompetence, the second sound is usually accentuated and this 
may sometimes be determined. 

For the results of X-ray examination, see p. 928 and Fig. 37, and pp. 977, 
978 and Fig. 44. 

Later, the physical signs of relative mitral incompetence may be present. 

Diagnosis. — For the diagnosis of syphilitic aortitis see pp. 978, 979. 

There is little or no difficulty in recognising aortic incompetence in the 
great majority of cases. The character of the pulse and blood i^ressure, 
exaggerated pulsation of the arteries and the phenomenon of the capillary 
pulse, signs of hypertrophy of the left ventricle, a diastolic murmur and, 
it may be, a thrill, presenting the features described, furnish a clinical 
picture with regard to the diagnosis of which there should be no mistake. 
It is to be noted that the arterial signs, in varying number, are sometimes 
met with in other conditions, for example, thyrotoxicosis. In slight incom- 
petence, none of these signs may be present, there may be little or no 
evidence of left ventricular hypertrophy, and a diastolic murmur may be 
difficult to hear and inconstant. It is, therefore, very advisable that ausculta- 
tion should be conducted under the quietest conditions possible, with the 
patient in various postures, and including during holding the breath after a 
full expiration. 

In the diftereiitial diagnosis from relative incompetence the results of 
X-ray examination are Valuable. When in aortic incompetence there is also 
a systolic bruit, if sucliMs due to stenosis, the /jharacteristic pulse of the 
former will be modified by the lattcT condition. 

When f he point of maximum intensity of the murmur is in the pulmonary 
area the condition may be mistaken for pulmonary incompetence. In the 
latter, the symptoms arc principally those of right-sided failure ; there is an 



MITRAL STENOSIS 935 

absence of the characteristic pulse and blood pressure, of exaggerated pulsa- 
tion of the arteries, and of capillary pulsation ; and there is evidence of 
hypertrophy of the right, and not of the left, ventricle. In addition, pulmonary 
incompetence is generally due to dilatation of the pulmonary artery, 
relative incompetence, in which event there is evidence of the causal condition. 

When in mitral stenosis there is a diastolic murmur in the pulmonary 
area, it may be difficult to determine whether this is indicative of slight 
aortic incompetence or is a Graham Steele’s murmur, but it may be noted* 
that the latter is relatively rare. 

In cases in which there is a diastolic bruit with its point of maximum 
intensity at or near the apex-beat, the differential diagnosis between aortic 
incompetence and mitral stenosis arises. This is discussed on p. 938. 

A venous hum in the neck transmitted downwards to over the sternum, 
even its lower part, a patent ductus arteriosus, and an arterio-venous aneurysm 
may be mistaken for aortic incompetence. In the case of each, there is a 
continuous murmur during systole and diastole, frequently with a systolic 
accentuation. The differential diagnosis is not difficult. 

When in addition to aortic incompetence there is stenosis, the character- 
istic pulse and blood pressure of the former will be modified by -the latter 
condition (see Fig. 41). 

Prognosis. — The prognosis of aortic incompetence is usually serious. 
Sudden death is more frequent than in any other form of chronic valvular 
disease, and may occur even when there are few or no indications of cardiac 
failure. 

In attem 23 ting to form a prognosis, the aetiology, the degree of the lesion, 
whether it is stationary or progressive, the condition of the myocardium, the 
aorta and the coronary arteries, and whether the patient is subject to syncopal 
attacks and attacks of angina pectoris should be considered. When the 
lesion is the result of a previous attack of acute endocarditis, the prognosis 
is much more favourable than when due to other causes ; indeed, if there be 
no indic.ations of cardiac failure, and if the character of the pulse, the pulse- 
pressure, and the size of the heart, exhibit little or no alte ration, the patient 
may live to an advanced age. When it is due to primary chronic degenerative 
endocarditis, the prognosis is loss favourable, as the lesion is more likely to 
[)e progressive, and to be associated with chronic myocardial disease and 
atheroma of the coronary arteries. If syphilis is resjjonsible for the lesion, 
the outlook is much worse. When aortic incompetence is the result of rupture 
of a cusp, the prognosis is still more grave, and a fatal termination may 
rapidly supervene. As regards the degree of the lesion, the degree of modifica- 
tion of the pulse and of th(‘ blood pressure, and the size of the heart are of 
special significance. Attacks of angina pectoris are usually of grave omen. 

Treatment. See p. 944. 


Mitral Stenosis 

iEtiology.— Mitral stenosis commences much more commonly in early 
life, and is much more frequent in females than in males. In the great majority 
of cases it is the result of an antecedent attack of acute endocarditis of rheu- 
matic origin. Home are of opinion that it is always so. I do not share this 
vi^V. It sometinV‘(^ otigimites in adults as a Result of primary chronic-^ de- 



936 DISEASES OF THE CIRCULATORY SYSTEM 

generative endocarditis, not infrequently in association with chronic renal 
disease. In others the aetiology is obscure. 

Pathology. — In mitral stenosis the commonest type of lesion is for the 
cusps to be united by their margins ; but it may be situated elsewhere, as, 
for example, at the level of the auriculo- ventricular ring. When the lesion 
consists of a union of the margins of the cusps, two well-marked types of 
stenosis may result- -(1) The ‘ funnel-shaped mitral,’ which is more common 
in childhood ; and (2) the ‘ button-hole mitral,’ which is by far the more 
common in adults and persons of advanced years. 

In the former, the cusps are simply adherent and form a funnel-shaped 
membrane which projects downwards into the left vtmtricle, the wide mouth 
of the funnel being situated at the ring, and the smaller end being dra wn 
down towards the apex of the heart, by shortening of the chonhe tendinese and 
papillary muscles. In the case of button-hole stenosis, the cusps are also 
shortened and form a diaphragm, perforated by a narrow slit-like aperture, 
which almost closes the orifice. A combined form, that is, a funnel having a 
narrow slit at its lower end instead of a circular aperture, has also been 
described. 

Symptoms. — Not infrequently for many years there may be only short- 
ness of breath on severe exertion. In other cases, subjective symptoms, 
most commonly dyspnoea and next fatigue, occur on less exertion. The most 
frequent symptoms arc respiratory. In addition to shortness of breath on 
effort, cough is relatively frequent ; the patient is liable to such affections as 
bronchitis and broncho-pneumonia ; and hanno])tysiR is not uncommon. 
There may be physical signs of chronic venous congestion or oedema of the 
bases or over a wider area of the lungs. Right-sided failure is apt to super- 
vene. There may be a ])ersistent dusky flush over the cheeks ; later, lividity 
of the lips, cheeks, ti]>s of the ears, and the finger nails ; and still later, 
clubbing of the fingers. Cerebral symptoms are not une-oinmon. Paroxysmal 
dyspnoea and acute pulmonary oedema are rarely met with in marked stenosis 
with sudden tachycardia. Angina pectoris is rare. Embolism is of much 
more frequent oc'currence in mitral stenosis than in any other variety of 
valvular disease. Pressure on the left recurrent laryngeal nerve, resulting in 
paralysis of the vocal cord, is rarely met with. 

The supervention of auricular fibrillation, with it-s usual consequences 
(see pp. 897, 899), is relatively frequent. Acute or subacute endocarditis is 
liable to occur. The fatal termination is usually the result of gradually 
increasing right-sided cardiac failure. Sudden death is rare. 

In uncomplicated mitral stenosis the following may b(' present. In a fair 
proportion of cases the pulse is small, the upstroke being short and soon 
attaining its maximum, the pulse-wave is long, and dicrotism is absent. 
If there is auricular fibrillation, there is complete irregularity of rhythm. 
Sometimes the systolic blood pressure is rather subnormal, and the diastolic 
may be rather raised, so that the pulse is full between tJie beats. The apex- 
beat may be in the normal position, or rather displaced to the left. It may 
be normal in character, or sudden and short, the latter being somewhat 
characteristic. 

There may be pulsation in the pulmonary area, synchronous with the 
apex-beat, due to enlargement of the pulmonary artery and the conus 
arteriosus. There may be evidence of enlargement of the left auricle and 
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of the right ventricle (see pp. 956 and 956). The first sound at the apex is 
short and accentuated. The second sound in the pulmonary area is not 
infrequently accentuated and may be reduplicated. 

Examination for the characteristic murmur and thrill should be con- 
ducted with the patient in the upright position, and lying on his back and on 
the left side, both before and after exertion, or the inhalation of amyl nitrite. 
The murmur has its point of maximum intensity at the apex or rather nearer 
the parasternal line. Its area is often very limited — which should be noted,, 
as this sometimes results in the lesion not being recognised — but it may be 
fairly wide and occasionally even as high as the pulmonary artery. It is 
usually of a low pitch and rumbling character, but occasionally is of higher 
])itch and blowing. The murmur is at any time from early in diastole, i.e. 
separate from but quickly following the second sound, to right up to the next 
first sound. The portion (or portions) of this period occupied by the murmur 
(or murmurs) depends upon the velocity of the blood through the mitral 
orifice. This in turn depends upon the cardiac rate and the degree of the 
stenosis. The more rapid the cardiac rate and consequent shortening of the 
diastolic period, the greater the rate of flow required for a given quantity of 
blood to pass through the mitral orifice ; and, in like manner, the smaller 
Ihe orifice. In normal rhythm, if the cardiac rate is slow, the murmur is 
short. It is generally presystolic, in which case it increases in loudness, 
i.e. is crescendo, right up to the first sound ; but it may be early diastolic, 
in which event it is diminuendo. In moderate tachycardia, there is usually 
an early or early and mid -diastolic, and a presystolic murmur, with an interval 
between. If the rate is very rapid, the whole of the diastole is occupied, with 
presystolic accentuation. In auricular fibrillation, if the cardiac rate is 
slow, the murmur is short and occurs early in diastole. In moderate tachy- 
cardia, in the longer cycles it occupies part of diastole and in the shorter ones 
the whole of it, with presystolic accentuation. If the rate is very rapid, it 
fills the whole of diastole, with presystolic accentuation. The portion of the 
diastolic period occupied by the murmur (or murmurs), will, in like manner, 
depend upon the degree of the stenosis, whether slight, moderate, or severe. 
A thrill is often present. Its point of maximum intensity is the same as that 
of the murmur, but its area tends to be more limited. The portion (or 
portions) of the diastolic period is also the same. The thrill increases in 
infensity up to the first sound, and there may be a sensation communicated 
to the hand resembling that produced by the purring of a (;at. Sometimes 
there is a diastolic bruit, with its point of maximum intensity in the pulmonary 
urea, due to relative incompetence of the pulmonary valve (see p. 942) ; 
it is called a Graham Steele’s murmur. 

If, as is usually the case, mitral incompetence is also present, the physical 
signs of both lesions will be evident. 

For the r(jsults of electro-cardiographic examination, see p. 1007. 

When cardiac failure occurs, the physical signs of <lilatation (see p. 966) 
and of relative tricuspid incompetence may be present. 

Diagnosis. ' A diagnosis may be made from the characteristic physical 
signs. The results of X-ray and electro-cardiographic examinations, especially 
the founer, are also valuable. Respecting the physical signs, the murmur and 
the thrill, particularly the former, are naturally the most important. The 
latter should be dist inguished from a tnere vibration of the chest-wall, which 
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may be occasioned by a forcibly acting heart when the ribs are rigid. In this 
case, by separating the fingers and placing them in the intercostal spaces 
the osseous vibrations are not felt. A short and accentuated first sound 
at the apex and an accentuation of the pulmonary second sound are more 
frequently met with in excitation of the cardiac action than in mitral stenosis. 
Even in the absence of a murmur and thrill, a combination of a history of 
acute or subacute rheumatism, subjective symptoms on physical exertion, 
and, excluding excitation of the cardiac action, an apex-beat, first sound and 
pulmonary second sound of the character described should arouse suspicion. 

In cases in which there is a diastolic bruit with its point of maximum 
intensity at or near the apex- beat, the differential diagnosis between mitral 
stenosis and aortic incompetence may arise. In the latter the murmur com- 
mences with the second sound or immediately after it ; it generally con- 
tinues during the greater part or the whole of diastole ; is diminuendo ; 
there is never presystolic accentuation ; the murmur is usually blowing 
and of a higher pitch instead of rumbling and low pitch ; it is less localised ; 
and is not louder on lying down. The first sound is not short and accentuated. 
In addition, the character of the pulse and blood pressure, whether there is 
exaggerated pulsation of the arteries and capillary pulsation, and whether 
there is evidence of hypertrophy of the left or right ventricle should be 
taken into consideration. It should be remembered that both lesions may 
be present at the same time. In this event, the characteristic pulse of aortic 
incompetence will be modified by the mitral stenosis. 

A murmur during diastole at the apex may be due to what is sometimes 
called relative or functional mitral stenosis the result of considerable dilatation 
of the left ventricle, such as may occur in aortic incompetence, rheumatic 
myocarditis and hypertension ; in the case of aortic incompetence it is 
known as a Flint’s murmur. The murmur has the same features as in organic 
mitral stenosis, but usually it is not so loud and vibratory, or so constant, 
and a thrill is less common. In aortic incompetence, a previous history of 
acute or subacute rheumatism is in favour of organic mitral stenosis. 

Prognosis. — Mitral stenosis ranks after aortic incompetence in gravity 
among the chronic valvular lesions, and the prognosis is much less favourable 
than in the case of mitral incompetence. 

There is apparently a tendency for mitral stenosis to be progressive, 
pulmonary complications are frequent, and embolism is relatively frequent. 
When the lesion occurs in the early years of life, physical and mental develop- 
ment arc apt to be retarded, and the patient is liable to fresh attacks of 
rheumatic valvulitis. The prognosis depends ujion, among other things, 
the degree of stenosis, which when considerable is almost invariably accom- 
panied by incompetence. The supervention of a diastolic murmur marks a 
downward grade. Sudden death is of rare occurrence, a fatal termination 
being usually the result of gradual cardiac failure, which in most cases is 
associated with the supervention of auricular fibrillation. 

Treatment. — See p. 94.4. 

Mitral Incompetbnc^k 

Mitral regurgitation may be organic, or relative or functional. 

Etiology. — When organic, by far the most common cause is a previous 
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attack of acute endocarditis, but sometimes it is due to primary chronic 
endocarditis. Trauma and, in the opinion of some, syphilis are rare causes. 
In the case of the former, there is usually a rupture of a chorda tendinea or 
of a cusp. Relative incompetence is a somewhat common cause of mitral 
regurgitation. It may be due to acute febrile affections, acute myocarditis, 
chronic myocardial disease, aortic valvular disease, hypertension, chronic 
Bright’s disease, anaiinias, and primary cardiac strain. 

Symptoms. — In organic mitral incompetence, occasionally there is ai^ 
absence of subjective symptoms throughout the whole course. When 
symptoms are present, the clinical picture resembles that of mitral stenosis, 
but usually the degree of failure is less, and haunoptysis, embolism, and 
perhaps auricular fibrillation are less common. 

In uncomplicated cases, the pulse may exhibit some diminution in volume 
and the blood pressure may be rather subnormal. If there is auricular 
fibrillation, there is complete irregularity of rhythm. There is usually 
evidence of hypertrophy of the left ventricle, and it may be of enlargement 
of the right ventricle and the left auricle (see pp. 955, 956). Occasion- 
ally there is a systolic thrill at the apex, generally not rough. There is a 
systolic murmur, with its point of maximum intensity at the apex-beat. 
Almost always it accompanies the first sound and may also follow it, while 
rarely only the latter. It is usually blowing, occasionally musical, and less 
frequently harsh. Occasionally its loudness varies from cycle to cycle. 
The louder the murmur the larger the area of propagation. If loud, it may 
be audible over a wide area of the left chest, including posteriorly. The 
direction of selective propagation is towards the axilla and the angle of the 
scapula. It is generally heard as far as the former. The second sound in 
the pulmonary area may be accentuated and occasionally reduplicated. 

When cardiac failure supervenes, the apex-beat may become more 
diffuse and less forcible, the transverse area of cardiac impairment may 
increase, both to the left and right, and the physical signs of tricuspid in- 
(jompetence may be present. 

Diagnosis. — It should be clearly understood that a systolic adventitious 
sound audible over the apex of the heart is not necessarily indicative of 
mitral incompetence, for such may be due to other causes, which should be 
excluded. These include cardio-respiratory or cardio-pulmonary murmurs, 
those due to excitation of the cardiac action, such as in thyrotoxicosis, the 
propagation of a systolic murmur from the base or elsewhere, and exocardial 
sounds due to pericardial friction, or to a local pleurisy at or near the apex 
causing friction. 

The following are in favour of mitral incompetence, though not necessarily 
indicative of it : (1) Enlargement of the heart, and it may be hypertrophy — 
unless it pre-existed. (2) The relative constancy of the murmur, if of a 
harsh character, if audible over a large area, the direction of its selective 
propagation, and an absence of variation with the phases of respiration. 
(3) The existence of a thrill. (4) Accentuation of the second sound in the 
pulmonary area. (5) A history of rheumatism. 

Cardio-respiratory murmurs vary with the different phases of respiration 
— such as increasing during inspiration and diminishing during expiration, 
or disappearing on holding the breath after full inspiration or expiration — and 
are usually short. 



940 DISEASES op THE CIRCULATOHY SYSTEM 

In relative mitral incompetence, there is an absence of evidence of left 
ventricular hypertrophy — unless this pre-existed ; the size of the heart is 
^nerally less — in the absence of other factors ; the loudness of the murmur 
is more affected by the adoption of the recumbent posture and by exercise ; 
and there is often no accentuation of the pulmonary second sound. The 
opposite is in favour of organic mitral incompetence, as is also a history of 
rheumatism and the presence of mitral stenosis. 

Prognoais. — The prognosis of mitral incompetence is more favourable 
than that of aortic stenosis or incompetence, or mitral stenosis. If the lesion 
be slight and the conditions of life favourable, the individual may even live 
to the normal span of life without experiencing much, if any, inconvenience. 
When, on the other hand, the lesion is severe, as indicated by marked cardiac 
enlargeiuent, and more especially when symptoms of cardiac failure are 
present, the patient may live only for a few years. It should be remembered, 
however, that even when considerable or marked cardiac failure exists, if 
rest and other suitable therapeutic measures be adopted, the patient may 
improve for a considerable time. lu attempting a prognosis, we should 
note, among other things, the pulse-rate, the degree of displacement of the 
right margin of cardiac impairment, and the existence or otherwise of any 
indications of venous stasis. 

With regard to the 2 )rogii 08 i 8 of mitral regurgitation, due to rdojtive 
incompetence, this depends upon the cause. 

Treatment.- -See p. 944. 


Pulmonary Stenosis 

Pulmonary stenosis may be due to a lesion of tlie cusps, or of the conus 
arteriosus. 

i£tiology. — The disease is almost invariably congenital ; indeed, it is 
perhaps the most common congenital cardiac affection. Wlieji it occurs as 
an acquired condition, it may be due to acute simple or septic endocarditis, 
while in some cases the aetiology is obscure. 

Symptoms.— The symptoms of the congenital form of the disease will be 
discussed under Congenital Heart Disease. In the acquired form, in the 
opinion of some, the degree of dyspnoea is usually not severe, and there is 
little tendency to cyanosis, clubbing of the fingers, and systemic venous 
stasis ; but perhaps this depends upon the degree of obstruction, and in 
any case it does not apply in the later stages. 

There are physical signs of hypertrophy of the right ventricle (see pp. 
95b, 956), usually considerable, and it may be even of marked degree, and 
later it may be of dilatation. There is a systolic murmur, usually harsh, 
and it may be loud, with its point of maximum intensity in the second inter- 
costal space just to the left of the sternum, which may be audible over a 
considerable area and may be conducted upwards and outwards towards 
the left shoulder and it may bo to the back, in which event, in the opinion 
of some, it is some distance to the left of the spine, about the centre of the 
scapula. It is not audible over the vessels of the neek. There is generally 
a systolic thrill, as a rule rough. The pulmonary second sound is usually 
diminished or practically absent. 

Diagnosis. A systolic murmur in the second or third intercostal space, 
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or both^ just to the left of the steruum is perhaps the most conuuon of all 
murmurs and certainly so in the recumbent posture, and in a considerable 
majority of cases is of no significance. 

Such murmurs may be found in anaemia (most frequently in this area), 
may be oardio-respiratory or cardio-pulmonary in origin (often and perhaps 
generally here), or may be due to excitation of the cardiac action, patho- 
logical dilatation of the pulmonary artery (see below), pulmonary stenosis, 
aortic stenosis, a circumscribed aneurysm of the aorta, aud the propagation 
of a murmur from the third and fourth left intercostal spaces just to the 
left of the sternum in patency of the interventricular septum or from the 
apex in mitral incompetence, wliile in some cases the cause is not under- 
stood. 

In the differential diagnosis, the following should be considered: The 
condition of the patient at birth. A history of acute endocarditis subsequently. 
The question of cyanosis. Whether there is enlargement of the heart, and 
if so right- or left-sided. Is the murmur only heard or louder on lying down ; 
does it vary with the phases of respiration (see p. 939) ; is it harsh and 
loud ; and is it audible over the vessels of the neck. Whether there is a 
thrill, and if present is it rough. Is the pulmonary second sound diminished 
or practically absent. Does an electro-cardiogram indicate right- or left- 
sided preponderance. 

In pathological dilatation of the pulmonary artery there is evidence of 
the causal condition, the pulmonary second sound is accentuated, and occa- 
sionally a diastolic murmur is present. In aortic stenosis the character of 
the murmur and of the thrill and, in the absence of dilatation of the vessel, 
of the second sound resemble those in pulmonary stenosis. But the latter 
lesion is almost invariably congenital ; cyanosis is one of the two chief 
symptoms ; the character of the pulse differs ; there is evidence of hyper- 
trophy of the right and not left ventricle ; the murmur is not audible over 
the vessels of the neck ; and the electro-cardiogram is dissimilar. 

Prognosis and Treatment, — See Congenital Heart Disease. 

Pulmonary Incompetence 

Pulmonary incompetence is the rarest of all valvular diseases. 

AEtiology. — The morbid affection may be the result of antecedent acute 
endocarditis. It is, however, generally due to dilatation of the pulmonary 
artery, ^.e. relative incompetence. This may occur in conditions which 
cause increased pressure in the pulmonary circulation, such as chronic 
mitral disease, especially stenosis, pulmonary fibrosis, and emphysema. 
The lesion is rarely of congenital origin. 

Symptoms. — These depend upon the causal and any associated con- 
ditions, and are difficult to assess. They are principally those of rigbt- 
sided failure (see p. 857). Hsemoptysis and epistaxis are occasionally met 
with. 

There is evidence of hypertrophy of the right ventricle (see pp. 955, 
956). There is a diastolic murmur, presenting the same character as that of 
aortic incompetence, with its point of maximum intensity in the pulmonary 
area, sometimes audible over a considerable area, with a direction of propa- 
gation downwards towards the lower end of the sternum, and occasionally a 
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thrill. When relative incompetence is due to mitral stenosis the murmur is 
known as the Graham Steele murmur. 

In relative incompetence, the pulmonary second sound is usually accentu- 
ated and this may sometimes be recognised, and there is evidence of the 
causal condition. 

The physical signs of tricuspid incompetence may supervene. 

Diagnosis. — The diagnosis of pulmonary incompetence is frequently a 
matter of considerable difficulty. The lesion with which it is most likely 
to be confounded is aortic incompetence, because the point of maximum 
intensity of the murmur of the latter is often along the left border of the 
sternum from the level of the second to the fourth intercostal spaces. The 
differential diagnosis between these two conditions has been discussed on 
pp. 934, 936. The physical signs of pulmonary incompetence and patent 
ductus arteriosus resemble each other ; in the case of the latter the murmur 
occupies both systole and diastole. 

In relative incompetence there is evidence of the causal condition. 

Prognosis. — When due to organic disease and when unaccompanied by 
any other valvular lesion, the prognosis in pulmonary incompetence may not 
be unfavourable ; instances, indeed, have been recorded in which life has 
been prolonged almost to the normal span. In relative incompetence, on the 
other hand, the prognosis is usually very serious. Death in either case may 
result from right-sided cardiac failure, bronchitis or broncho-pneumonia, or 
pulmonary tuberculosis. 


Tricuspid Stenosis 

Etiology. — This is similar to that of mitral stenosis. The affection 
commences much more commonly in early life, and is much more frequent 
in females than in males. In the great majority of cases it is the result of 
an antecedent attack of acute endocarditis of rheumatic origin. There is 
usually also mitral stenosis, and not infrequently, in addition, aortic valvular 
disease. The lesion is rarely of congenital origin. 

Symptoms. — Cyanosis and shortness of breath on exertion are the chief 
symptoms. There may be coldness of the extremities. Systemic chronic 
venous congestion is prone to occur. 

The apex-beat may be displaced to the left, and there is evidence of 
enlargement of the right auricle (see p. 956). There is a diastolic murmur, 
presenting the same features as that of mitral stenosis (see p. 937), with 
its point of maximum intensity in the tricuspid area, usually limited in 
extent but occasionally propagated to the right. A thrill, also diastolic** 
in time and presenting the same character as in mitral stenosis, and having 
its point of maximum intensity in the tricuspid area, is frequently present. 
The first sound in the tricuspid area may be short and accentuated. There 
is often distension and pulsation of the jugular veins. When pulsation of 
the liver is present, it is of the auricular type. There are usually physical 
signs of some other form of chronic valvular disease (see ^Etiology). 

Auricular fibrillation ihay supervene, in which event pulsation of the liver 
is of the ventricular type. ^ 

Diagnosis. — As tricuspid stenosis is usually associated with mitral 
stenosis, in a considerable proportion of cases the lesion is overlooked. 
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The differential diagnosis from iiiitrai stenosis is often a matter of great 
difficulty* The following is in favour of tricuspid stenosis ; the early appear- 
ance of marked cyanosis and extensive dropsy ; evidence of enlargement 
of the right auricle ; a murmur with its point of maximum intensity strictly 
in the tricuspid area ; and Mackenzie was of opinion that when pulsation 
of the liver is of the auricular type tricuspid stenosis in all probability exists. 

It should be remembered that both tricuspid stenosis and mitral stenosis 
may rarely be present. In this event, two murmurs with separate points 
of maximum intensity, or a murmur with its point of maximum intensity' 
midway between the tricuspid and mitral areas may be detected. 

Prognosis. — The prognosis in this affection is by no means easy. The 
question largely depends upon whether mitral stenosis also exists, and if so, 
in what degree. When both lesions are present, the prognosis is usually 
very unfavourable. 

Treatment. — See p. 944. 

Tricuspid Incompetenc.’E 

Etiology. — It should be noted that the reflux of a certain amount of 
blood through the tricuspid orifice may occur under physiological conditions. 
In severe muscular exertion, for example, in which the intracardiac pressuie 
on the right side of the heart is excessive, a natural function of the tricuspid 
valve is to provide for a certain amount of regurgitation, and thus 
afford relief to the temporary embarrassment due to distension of the right 
ventricle. 

Pathological tricuspid incompetence is rarely congenital, and when it 
is, the condition is usually associated with pulmonary stenosis. Apart from 
those of congenital origin, there are two classes of cases : (1) Those in which 
the incompetence of the valve is primary ; that is, due to a lesion of the cusps 
themselves — a rare condition ; and (2) cases of relative incompetence, in 
which the cusps are normal. The latter constitute the great majority of 
cases. 

With regard to the first group, the lesion may be the cesult of a previous 
attack of acute endocarditis, in which case there is generally tricuspid 
stenosis, and it may also be mitral or aortic valvular disease. 

Relative incompetence is always consequent on conditions which cause 
increased pressure in the pulmonary circulation — such as chronic mitral 
disease, especially stenosis, pulmonary fibrosis and emphysema — pulmonary 
stenosis and incompetence, acute febrile affections, acute myocarditis, 
^chronic myocardial disease, and angemia. 

Symptoms. — These depend upon the causal and any associated conditions, 

. and the degree of the regurgitation. If the first two are favourable and the 
third is slight, the condition may be latent. Otherwise, shortness of breath on 
exertion and cyanosis are the principal symptoms, and other indications of 
right-sided failure are apt to supervene. 

In organic tricuspid incompetence, there may be physical signs of en- 
largement of the right ventricle, and it may be of the right auricle (see pp. 
955, 956). There is usually a systolic murmur, presenting the same 
character, as that of mitral incompetence, with its point of maximum intensity 
in the tricuspid area. Its area is generally small, but sometimes the murmur 
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is couducted to the right and now and then is audible at the angle of the 
right scapula. Occasionally thete is a systolic thrill, usually not rough. 
In the absence of a mitral or pulmonary lesion, the pulmonary second sound 
is diminished. There may be visible distension and it may be also pulsation 
of the jugular veins. If the vein is emptied from below by means of the 
finger and its upper extremity kept closed by pressure, it rapidly fills from 
below. The pulsation is usually of the Ventricular, but occasionally of the 
auricular, type^ The liver may be enlarged and may also be pulsating, the 
pulsation being systolic in time — unless tricuspid stenosis CO-exists. There 
are generally physical signs of some other variety of chronic valvular disease 
(see ^Etiology). 

In relative incompetence, the physical signs of the causal and any associated 
conditions are present. A murmur is less frequent. 

Diagnosis. — Tricuspid incompetence is very frequently overlooked 
be<^ause in the vast majority of cases there are signs of a causal or associated 
affection. On the other hand, it should be noted that, as in the case of 
mitral incompetence (see p. 939), a systolic adventitious sound in the tri 
cuspid area may be due to other causes than incompetence. A correct 
diagnosis may be made by a consideration of the clinical features described 
above. 

The differential diagnosis from mitral incompetence should be thought of. 

Prognosis^ — The prognosis of tricuspid incompetence depends upon the 
cause and associated condition. When the affection is due to organic disease, 
the outlook is serious. 

With regard to relative tricuspid incompetence, when this is the result 
of left-sided valvular disease it is usually serious ; it may be the precursor 
of a fatal termination in the near future. When, on the other hand, it is 
due to chronic pulmonary affections, acute febrile affections or anaemia, the 
2 >yognosi 8 may be good. 

Treatment. — See below. 


Treatment in Chronic Valvular Disease 

The a'tiology should be reviewed. In this connection, the treatment of 
syphilitic aortitis is described on pp. 979-981. 

Explicit and detailed instructions with regard to his manner of life should 
invariably be given to the patient. The importance of always living within 
the limits of tne heart’s strength should be emphasised (see pp. 862, 863). 
As already mentioned, I am of opinion that in aortic incompetence the more 
strenuous forms of physical exertion should be avoided. 

In children and young adults, preventive should be ado^^ted against 
recurrent attacks of acute endocarditis ; in all cases of chronic valvular 
disease the question of focal sepsis should receive attention, with the object 
of diminishing the risk of septic endocarditis ; and, particularly in mitral 
stenosis, special care should be taken to avoid respiratory affections. 

The various measures which may be applicable to any form of heart 
disease, described on pp. 863-875, should be considered in detail. 

Surgical treatment m the form of valvulotomy, both by the auricular and 
ventricular routes, has been performed in a number of cases of mitral stenosis. 
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This procedure should be regarded as in au experimental stage. 1’he mortality 
is higii. Again, the change from mitral stenosis to incompetence is of doubtful 
value. 

Frederick W. Price. 


DISEASES OF THE MYOCARDIUM 

Affections of the inyocardiurii are of profound importance. It has been 
})oilited out that valvular defects, diseased conditions of the blood vessels 
and disturbances of the cardiac mechanism should also be regarded from the 
]) 0 !nt of view of their relation to the myocardium, and not so much as specific 
affections in themselves. Tt has also been noticed that, along with valvular 
lesions, coincident changes in the cardiac musculature, the aorta, or coronary 
arteries are, as a rule, present. We are, however, now concerned with affec- 
tions of the myocardium occurring iudependcjitly of valvular disease. 


MYOCARDITIS 

The varieties which may be met with are : (1) Acute (a) simple and 
(6) su]»purative ; (‘i) chronic ; and (3) tuberculous myocarditis. 

Suppurative myocarditis is of uncommon occurrence. It may be due to 
direct extension in infective endocarditis or to pyeemia. In this condition 
large abscesses in the myocardium are rare ; they may perforate into the 
ventricle or pericardium. Minute abscesses, on the other hand, generally at 
the base of the left ventricle, are not rare. (Chronic myocarditis will be 
discussed under Chronic Myocardial Disease. 

Tuberculous myocarditis is almost always the result of extension from a 
tuberculous pericarditis. It usually takes the form of miliary tubercles. 


ACUTE SIMPLE MYOCARDITIS 

Strictly h})eaking, by this term is meant acute inflainmation of the heart- 
muhcle, but it is generally eni])loyed to include also morbid changes of a 
degenerative nature and I shall use the term in this sense. 

AEtiology.— Acute simple myocarditis is most common in childhood 
and adolescence. Acute and subacute rheumatism, in one of its forms (see 
p. 913), accounts for the majority of cases. It maj’^ also be caused by diph- 
theria, influenza, acute pneunioiiia, small-pox, typhoid fever, and some other 
acute infective diseases. Some degree of niyoi^irditis is present in at least 
most cases of endocarditis and pericarditis. 

Pathology.— In some cases, especially in diphtheria, there is granular, 
hyaline and fatty dt‘generation followed by necrosis of the muscle-fibres, 
due to the direct action of the toxin, with cellular infiltration around. In 
others, particularly in rheumatism, the interstitial connective tissue exhibits 
cellular infiltration, but there is also degeneration of the muscle-fibres. Some 
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writers recognise two forms of myocarditis — the parenchymatous and the 
interstitial ; in most cases, however, both the parenchyma and interstitial 
tissue are affected. In rheumatic myocarditis what are called Aschoff's nodes^ 
described on p. 289, are often to be found, and, in the opinion of many, are 
pathognomonic of the rheumatic infection. Later, they become converted 
into fibrous tissue. 

Dilatation of one or more chambers of the heart supervenes. 

Acute simple myocarditis may be followed by — (1) Complete resolution 
in which no permanent changes supervene ; or (2) the formation of fibrous 
tissue, which tends to contract as life advances, and which may occur in 
limited areas or may involve the whole myocardium. I’he latter condition 
is known as chronic myocarditis or fibrosis of the myocardium (see 
p. 949). 

Symptoms. — In the first place, the reader is referred to the remarks 
on p. 913. 

The clinical picture of acute myocarditis exhibits great variation as 
regards severity in different cases. On the one hand it may be indefinite 
and in rare instances the condition may even remain latent throughout 
its whole course, while on the other it may amount to a very serious or 
even grave illness. 

The onset may be insidious, or there may be a definite change in the 
clinical picture of the causative disease. If pyrexia be already present, 
there may be a further rise of temperature, or if there has been no pre- 
existing pyrexia it may develop ; it may be signalised by a rigor. The 
patient may complain of shortness of breath, palpitation, praecordial dis- 
comfort or pain. Not infrequently vomiting occurs, and indeed may be 
the first symptom. Cardiac failure, usually both-sided, may occasionally 
be of very severe degree. In some acute infective diseases, particularly 
diphtheria (see pp. 100, 102), there may also be acute peripheral circulatory 
failure. 

The pulse is generally increased in frequency, but even bradycardia may 
very occasionally be present. It is feeble and soft. The blood pressure 
is usually diminished. In some cases there are extrasystoles (Fig. 42), or 
partial heart-block (Fig. 43), or auricular fibrillation, or complete heart- 
block, the second being most common and the fourth exceptional. There 
is usually dilatation of the heart, generally both-sided (see p. 857). In 
severe cardiac and peripheral circulatory failure the dilatation may be 
considerable and rapid, even early in the disease. If there is considerable 
dilatation of the left ventricle, there may be a soft diastolic murmur in the 
mitral area — the so-called relative or functional mitral stenosis (see p. 938). 
The second sound in the pulmonary area is sometimes accentuated and 
occasionally reduplicated. 

A moderate leucocytosis and also a slight or moderate secondary anaemia 
may be present. 

Ill some acute infective diseases, rjj. diphtheria and acute pneumonia, 
especially the first, there may be both cardiac and peripheral circulatory 
failure. 

Diagnosis.— The diagnosis of acute simple myocarditis is often exceed- 
ingly difiicult. The recognition of a mild form occurring during or after 
the febrile stage of any acute infective disease may be arrived at from a 
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consideration of the symptoms already enumerated. The presence of severe 
myocarditis may bo presumed when there are indications of severe cardiac 
failure and it may also be severe peripheral circulatory failure coming on 
rapidly during the course of an acute infective disease, and out of proportion 
to the severity of the latter, an increase of cardiac im])airinent being perhaps 
especially significant. The occurrence of auriculo-vcntricular block during 



Fia. 42. — Tracing of the radial pulse, from a child sufieiiug {i*om croupous pneumonia, 
showing extra-systoles. Note the slight pulsus altemans foUowing the extra-systoles 

the course of an acute infective disease is indicative of myocardial involve- 
ment, and auricular fibrillation and extra-systoles are suspicious. 

It may be necessary in any given case to differentiate acute myocarditis 
from acute endocarditis, and this is often a matter of extreme difficulty, 
for it should be remembered that both conditions may co-exist, and a mitral 
systolic murmur may l>e due to either (see also pp. 922, 923). 

Prognosis. — This exhibits great variation. In the milder forms, recovery 



Fio. 43. — Simultaneous tracings of the ju^lar and radial pulses, from a case of acute 
myocarditis occurring during diphtheria, showing partial heart- block. Every third 
stimulus from the auricle fails to reach the ventricle. 

is the rule if early and adequate measures be adopted. The prognosis of the 
very severe forms is very grave, the mortality being high ; the course of the 
disease is rapid, a fatal termination occurring usually within a week, and in 
some cases even within 24 hours, although life may be prolonged for several 
weeks. Sudden death is particularly prone to occur in diphtherial myocarditis, 
and may take place even when the patient is considered convalescent. Among 
the symptoms of bad omen are marked pallor, restlessness, syncopal attacks, 
vomiting, a greatly accelerated pulse of low tension, bradycardia, and a modifi- 



948 DISEASES OF THE CIRCULATORY SYSTEM 

cation of the heart-sounds resembling the fetal type. As already noted, acute 
myocarditis may be followed by resolution, or by fibrosis of the myocardium. 
Treatment. — This is of great importance. 

The treatment of the causative disease should be adopted. 

If the condition is at all severe, the measures regarding rest described under 
acute simple endocarditis (see p. 917) are applicable, excepting that the 
period of convalescence is not so long. Otherwise the reader is referred to 
the various therapeutic measures, including for peripheral circulatory failure, 
described on p. 875. 

For acute myocarditis in diphtheria, see also pp. 108, 109. 


DISEASES OP THE CORONARY ARTERIES 

Before dealing with the various forms of (•hroiiie, myocardial disease, it 
may be advisable to make, some observations reganiiiig diseases of the 
coronary arteries, as they bear an important causal relation to some of 
them, coronary disease being usually accompanied by morbid changes in the 
cardiac musculature. 

Syphilitic meaaortitis and atheroma of the ascending aorta may give 
rise to narrowing or complete occlusion of the orifice of one or both of the 
coronary arteries. 

Atheroma and, in the opinion of some, rarely syphilitic arteritis may affect 
the coronary arteries themselves, andresuit in narrowing or complete occlusion. 

If the orifice of one of the coronary arteries be completely and abruptly 
closed, due to one of the causes mentioned, sudden death occurs. In those 
cases in which occlusion is only partial, or is gradual, atrophy of the muscle- 
cells with secondary fibrosis, i,e. ischaemic fibrosis of the myocardium or, 
less frequently, fatty degeneration, or both, usually ensues. 

If one of the larger coronary arteries be completely and abruptly closed 
as the result of one of the causes mentioned, either infarction or sudden death 
results ; while if the occlusion is only partial or gradual, ischaemic fibrosis, or 
fatty degeneration, or both, generally follow. If one of the smaller coronary 
arteries be completely and abruptly closed, infarction occurs ; while if the 
occlusion is only partial or gradual, ischaemic fibrosis or fatty degeneration 
(commonly ensues. 

Complete occlusion of a coronary artery the result of atheroma is in the 
great majority of cases sudden and due to thrombosis. It is to be noted, 
however, that thrombosis does not necessarily give rise to occlusion, for the 
clot may not completely fill the lumen of the vessel. Complete occlusion 
in atheroma is sometimes the result of progressive narrowing of the lumen 
of the vessel caused by the disease-process itself, in which event the occlusion 
may or may not be completed by thrombosis. Complete and sudden occlusion 
is also rarely caused by embolism. 

From the foregoing it will be seen that coronary occlusion and thrombosis 
are not synonymous terms, and this should be noted. 

The causes of atheroma are described on p. 103P. 

In conclusion, it is to be observed that while i)ain of cardiac origin is 
especially apt to occur in coronary disease, the latter is frequently present 
witbput the former. 
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CHRONIC MYOCARDIAL DISEASE 

Of the various forms of chronic myocardial disease with which we have 
to deal, the most common are chronic myocarditis, fibrosis of the myo- 
cardium, fatty degeneration, and fatty infiltration. 


CHRONIC MYOCARDITIS : FIBROSIS OF THE MYOCARDIUM ' 

By chronic myocarditis is meant an inc.n^asc of the interstitial tissue of 
the muscular wall, the muscle-fibres being largely replaced by fibrous tissue, 
which consequently contracts, and those which remain generally exhibit a 
varying degree of degeneration. The term chronic myocarditis connotes a 
productive or formative infiajuniatory process. Fibrosis of the myocardium is, 
however, frequently the result of other causes, for example, secondary to 
atrophy of the muscle-cells which may occur in disease of tlie coronary 
arteries, i.e. ischaemic fibrosis (see p. 948), and in the past chronic myocarditis 
has often been erroneously used to include such. It is better not to employ 
this term, and to use only that of fibrosis of the myocardium. 

JEtiology. — Fibrosis of the myocardium is more common in late middle 
or elderly life, and in males. The condition may be a sequel to acute myo- 
carditis. It may be due to an extension from the valves in chronic endo- 
carditis, which is of common occurrence. Local fibrosis may be secondary 
to acute endocarditis or pericarditis. Fibrosis may be caused by syphilis. 
In such cases it may be the result of a diffuse primary chronic inflammation ; 
or of coronary disease (see p. 1032) ; or, rarely, of gummata. There is a con- 
siderable diversity of opinion as to the frequency of the first. Some (amongst 
whom was the late A. 6. Warthin) believe it is very common. The general 
consensus of opinion, however, with which I fully agree, is that it is of infre- 
quent occurrence, and that the fibrosis is usually of ischsemic origin. Atheroma 
of the coronary arteries is perhaps the most common cause of fibrosis, in 
which case there may be co-existing fatty degeneration. The condition is 
occasionally due to chronic venous congestion of the myocardium, the result 
of chronic valvular disease or of chronic pulmonary disease, or to an old 
infarct. Not rarely it is impossible to determine the cause. In this con- 
nection, I am of opinion that it is at least possible that the same causes which 
produce atheroma, mentioned on page 1038, may give rise to fibrosis of the 
myocardium, independent of coronary disease. 

Pathology. — The morbid affection may be general or local in its distribu- 
tion, the latter being usually due to coronary disease. When the affection 
follows acute myocarditis, a more or less diffuse fibrosis, usually most marked 
beneath the pericardium and endocardium, is found. In both forms the 
auricles are little, if at all, affected, and the left side of the heart is much 
more commonly affected than the right, especially in the neighbourhood of 
the apex and the lower part of the interventricular septum. When the 
condition is the result of chronic venous congestion, however, it is more 
in evidence on the right side of the heart. There is an increase in the thick- 
ness of the cardiac wall — the so-called false hypertrophy — and ultimately 
dilatation occurs. White masses of fibrous tissue, varying in size from that 
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of a pea to a five-ahilling piece or even larger, and irregular in shape, are to 
be observed replacing portions of the cardiac wall or interventricular septum. 
When the condition has continued for some time and the increase of fibrous 
tissue is extreme, the affected muscle-fibres may be entirely replaced by dense 
scar-like tissue. 

See also pathology of causative condition. 

Symptoms. — The reader is referred to the chapter on Cardiac Failure. 

The clinical picture varies considerably in different cases. In rare 
instances, the disease is latent until a fatal termination occurs. In most of 
these cases, however, there had been symptoms on physical exertion for 
which the patient neglected to seek medical advice, or had not noticed ; and 
also there would have been alniormal findings on clinical or instrumental 
examination. 

The most common symptoms are shortness of breath and fatigue ; less 
frequently discomfort or pain and palpitation ; and occasionally there is 
slight cyanosis of the face ; in each case referred to exertion. When the 
morbid affection is due to coronary disease, })ain is apt to be the dominant 
subjective symptom. As a rule, sooner or later, these symptoms become 
more easily induced, and others supervene, in each case generally gradually. 
Usually the failure is both right- and left-sided (see p. 857) with, it 
may be, one predominating. While the congestive type of failure is, very 
much more common, symptoms of cerebral anaemia and angina pectoris 
are not infrequent, and Adams-Stokes syndrome is occasionally met with. 
Ultimately there may be indications of severe, or even extreme, failure. 

The pulse may be increased in frequency, or occasionally there may even 
be bradycardia. Its character varies considerably : it is usually fuller than 
normal, with increased pressure, although the latter is not pronounced unless 
there is co-existing hypertension or chronic renal disease. The apex-beat is 
usually displaced downwards and to the left, its area and force are sometimes 
increased, the area, however, being proportionately greater and the force 
relatively less than in pure hypertrophy. The area of cardiac impairment is 
generally increased in all directions. The first sound at the apex is often 
prolonged and muffled, while at the base it is occasionally diminished and 
may be scarcely audible or even absent. There is often, if not usually, heart- 
block, generally one of the three degrees of the auric ulo- ventricular variety, 
but it may be bundle-branch or arborization block ; or auricular fibrillation 
may supervene. A mitral, and less frequently a tricuspid, systolic murmur 
may be present. 

If there is hypertension, see pp. 1006 1068. Not infrequently there are 
indications of general atheroma. 

Diagnosis. — It is j^robable that chronic myocardial disease is over- 
looked more frequently than any other cardiac morbid affection. The two 
chief reasons for this, in my opinion, arc a failure to obtain an accurate history 
regarding subjective symptoms on physical exertion and to detect enlarge- 
ment of the heart, the latter especially in cases in which the apex-beat is 
either faint or absent. As regards the first, careful inquiry should be made 
as to whether the patient experiences any cardiac symptoms on physical 
exertion which formerly he was able to do (see p. 852). Respecting 
the second, while I do not share the view that percussion, provided this is 
performed with conif)etence, is of little or no value, naturally examination 
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by the X-rays is of first importance, A combination of the existence of 
subjective symptoms on physical exertion and, it may be, of objective signs 
of cardiac failure together with enlargement of the heart and, it may be, 
modification of the character of the pulse, of the cardiac sounds and rhythm, 
and of the blood pressure, in the absence of other causes, is of especial value. 
An X-ray examination may also reveal co-existing atheroma of the aorta. 
An examination by the electro-cardiograph may be of supreme value. If 
there is auriculo-ventricular block, bundle-branch block, or intraventricular 
block, if persistent, the presence of chronic myocardial disease may ber 
assumed. An electro-cardiogram may also reveal associated coronary disease. 
The differential diagnosis between fibrosis of the myocardium and fatty 
degeneration is described on p. 952. 

It is necessary to distinguish chronic myocardial disease in which relative 
mitral incompetence has supervened from organic mitral incompetence, 
which may be very difficult. In the former, there is no history of chronic 
valvular disease, the subjective symptoms are frequently out of proportion 
to the physical signs, and angina i)cctoriH and syncopal attacks are of more 
frequent occurrence. 

Prognosis. — This varies very considerably. Taken as a whole the outlook 
is serious, but this may be partly due to the fact that as a rule the malady 
is not recognised in its early stages. The affection tends to be progressive. 
The various points dealt with in the section on Prognosis should be considered. 
Those of special importance are the aetiology and any associated morbid 
condition, the size of the heart, whether the lesion is progressing, the cardiac 
rhythm, and the question of heart failure and that of angina pectoris. 

The most frequent cause of death is congestive heart failure. Sudden 
death is not rare, and may be due to angina pectoris, rupture of the heart, 
or other causes. 

Treatment. — The ajtiology should be reviewed with the object of treating 
the underlying cause, and the same applies to any co-existing associated 
morbid condition. 

The various therapeutic measures described on pp. 861 875 should be 
considered carefully and in detail. 


PATTY DEGENERATION 

In fatty degeiierstion the muscle-fibres arc more or less replaced by 

fat. 

iCtiology. — Heredity is a factor. The cojidition is more common in 
males and in later middle or elderly life. Among the causes are : severe 
altered states of the blood, such as pernicious anaemia and leukajinia ; chemical 
metallic poisoning, e,g, by phosphorus, arsenic, antimony, alcohol and 
chloroform ; coronary disease, in which case, however, there is usually 
associated fibrosis and in much more degree, chronic pulmonary disease and in 
long-sta7iding chronic valvular disease, giving rise to obstruction of the 
pulmonary circulation ; as a sequel to marked fatty infiltration ; and occa- 
sionally in diabetes. 

Pathology. — The affection may be general or local in its distribution 
the latter being the more common. In both cases, but especially in the local 
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form, the ventricles are affected to a greater degree than the auricles, and 
the left ventricle than the right, except in chronic venous congestion of the 
lungs, and the musculi papillares and the muscle beneath the endocardium 
are principally involved. The heart may or may not be enlarged^ indeed, 
in pure degeneration it may be even smaller than normal. In this connection 
it may be stated that fatty degeneration may accompany or succeed dilatation 
or hypertrophy, while, on the other hand, dilatation may follow degeneration. 
1’he organ is softer in consistence and flabby, and is more easily torn. The 
colour may be uniformly pale yellowish, or buff, or light ycillowish brown — 
the so-called “faded-leaf” colour. The condition may, however, occur in 
])atches, resulting in a streaked or mottled appearance as a whole, which has 
been likened to that of the breast of a thrush — ‘ thrush’s breast,’ or to that 
of the fur of a tabby cat— “ tabby cat striation.” On microscopic examina- 
tion of a section which has been stained with osmic acid, the small fat globules 
are seen inside the muscle-fibres, their envelopes being blackened by the 
a(‘.id. 

Symptoms and Diagnosis. — The clinical picture of fatty degeneration 
resembles that of fibrosis of the myocardium, and in the opinion of some, a 
differential diagnosis is not possible, but I do not share this view. The 
following points are of help : In fatty degeneration symptoms associated 
with cerebral anaemia, general lassitude, debility, impairment of digestive 
functions, and a subnormal temperature are of more common occurrence ; 
pain excepting angina, the congestive type of failure, and the Adams-Stokes 
syndrome are less frequent ; the countenance may be pale and waxy ; and, 
as in the case of fatty infiltration, there is a tendency to cyanosis on exertion 
— the association of cyanosis with dyspnoea on exertion being one of the 
most distinctive features of both. Usually the size and force of the pulse 
are less ; the blood pressure is lower ; the for(;e of the apex-beat and any 
enlargement of the heart are less ; the first sound is of shorter duration and 
may be sharp and clear ; the second sound in the aortic area is less loud ; 
and general atheroma is not so frequent. 

Prognosis.- -This somewhat resembles that of fibrosis of the myocardium. 
Here also the duration of life varies very considerably })ut, taken as a whole, 
the outlook is serious. In the acute forms, c.g. wdicn due to altered states of 
llie blood, the immediate prognosis is grave but tlie nitimate outlook not 
infrequently favourable. In the chronic forms, on tlie other hand, the 
opposite is the case. With further knowledge, it is now clear that the risk 
of sudden death has been much exaggerated. 

Treatment. — The tToatment of fatty degeneration is the same as that of 
fibrosis of the myocardium. 


FATTY INFILTKATION 

Synonyms. — Fatty Heart ; Cor Adiposum. 

Fatty infiltration consists in an excess of fat vi those situations in which 
it is naturally found, and also in its deposit between the fasciculi of the 
cardiac musculature. 

AEtiology. — Heredity is certainly a factor, and the condition is more 
common in males, and during or after middle life, being rare in early life 
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and comparatively so before middle age. It is usually associated with general 
obesity, though not always in proportionate degree, a generous appetite, and 
lack of exercise and fresh air. It is more especially found in over-indulgence 
in carbohydrates, fats and alcohol, particularly malt liquors and sweet wines, 
and faulty metabolism is generally present. The malady is also apt to occur 
in those suffering from affections of the lungs which cause embarriissment 
of the pulmonary circulation, such as emphysema, cirrhosis and chronic 
fibroid tuberculosis. 

Pathology, — The aff(*ctioii is generally most marked over the right' 
ventricle. The deposit of fat commences in the subepicardial fat, and may 
even extend to tlie subendocardial tissue. It is chiefly distributed along the 
arterial branches, often causing atrophy of the muscle-fibres by compression, 
and in some instances the latter become the seat of true fatty degeneration 
due to interference with their nutrition. In fatty infiltration, more or less 
dilatation of the cardiac, chambers is usually present, and is often accoTnf>anied 
by hypertro])hy. 

Symptoms. — The patient is usually stout and flabby. The subjective 
symptoms are those of an enfeebled circulation. Exertion is frequently accom- 
panied by fatigue, a tendency to perspire, dyspnoea with, it may be, slight 
cyanosis, and occ.asionally a sense of oppression in the chest, and giddiness 
or faintness. There may be early fatigue, and giddiness or faintness or 
mental effort, impairment of memory and the patient may be soporose, 
although, on the other hand, he may complain of insomnia. 

The character of the pulse varies : usually it is weak, therej is hypotension 
and the vessel wall is not thickened ; but on the other liand it may present 
the opposite features. The cardiac impulse is generally feeble unless hyper- 
trophy is also present. The area of cardiac impairment is usually increased. 
The heart, sounds, especially the first, may be weak, low in tone, and muffled ; 
while occasionally a mitral, and less frequently a tricuspid, systolic is present. 

Later, there may be indications of a more pronounced degree of cardiac 
insufficiency. 

Diagnosis. — Fatty infiltration may be diagnosed from the features 
described, occurring in a person who is the victim of obesiiy. 

Prognosis. — If appropriate therapeutic measures be carried out, the 
prognosis is usually favourable ; otherwise the condition is apt to be pro- 
gressive. If the condition persist for some time, true degeneration is apt 
to arise. Again, in very severe fatty infiltration, rupture of the heart wall 
has l)een known to occur. 

Treatment. — If, as is usually the case, general obesity is present, it 
should be trefited (sec pp. 481, 482). Regulated exercise in the open air is 
valuable, and systematic and graduated exercises and massage (se(‘ pp. 8f>4, 
HOfi) may be tried. Spa treatment is not infrequently helpful. 


HYPERTROPHY AND DILATATION OF THE HEART 

Enlargement of the heart may be due to hypertrophy ; or to dilatation ; 
or, as is usually the case, to both together — excentric hypertrophy. 

In simple hypertrophy there is an increase in the thickness of the walls 
of one or more of the cavities of the heart. The hypertrophy may include 
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the muficuli papillares, columnaB carnea?, and the rausculi pectinati. In 
dilatation there is an increase in the ca})acity of one or more of the chambers 
of the heart. 

./Etiology. — Simple hypertrophy is a physiological reaction to continued 
overwork. Among the causes are aortic stenosis, essential hypertension, 
chronic interstitial nephritis, secondary contracted kidney, and diffuse 
hyperplastic sclerosis. It may also be due to long continued severe physical 
effort, as in heavy manual labour, athletic training and military training, 
chronic adhesive pericarditis, especially if there are extra-pericardial adhesions, 
and possibly continued excitation of the cardiac action, as in chronic thyro- 
toxicosis. 1 n the casf> of the first, the hypertrophy is left-sided ; in the second and 
fourth, it is at least chiefly left-sided ; and in the third, it is likely to be general. 

The causes of hypertrophy of the right ventricle are conditions which give 
rise to increased pressure in the pulmonary circulation, su(di as chronic 
mitral disease, especially stenosis, pulmonary fibrosis and emphysema, and 
pulmonary stenosis and incompetence. 

For the development of full hypertrophy, an adequate blood supply is 
necessary, and in this connection the integrity of the coronary arteries is of 
fundamental importance. 

Looking at the subject from the clinical standpoint, there are two kinds 
of cardiac dilatation, namely physiological and pathological. The former may 
be met with as a transient condition in severe muscular exertion. It also 
occurs in the form of compensatory dilatation in some varieties of chronic 
valvular disease (see pp. 927-930) : of the left ventricle in aortic incompetence 
and in mitral incompetence ; of the left auricle in mitral stenosis ; of the right 
ventricle in pulmonary incompetence and in tricuspid incompetence ; and of 
the right auricle in tricuspid stenosis. In this group there is also hypertrophy 
of the respective chambers. 

Pathological dilatation is associated with impairment of the function of 
tonus or tonicity and cardiac failure. The affected chamber does not empty 
ilself, and as th(‘ dilatation progresses, the (jontraction of the chamber 
becomes less effective and the amount of blood proportionately increases. 

The condition may occur in any of the following : secondary to simple 
cardiac hypertrophy, however caused (see above) ; secondary to compensa- 
tory dilatation (see above) ; chronic myocardial disease ; coronary occlu- 
sion ; acute infective diseases ; toxaemias ; severe or prolonged pyrexia 
from any cause ; the various forms of anaemia; and j)rimary cardiac strain. 
In the first two there is hypertrophy and dilatation together. 

In acute and subacute rheumatism, diphtheria, and in infiuenza, dilata- 
tion may be acute. It should also be noted that a common clinical condition 
in which acute dilatation octnirs is the supervention of a new rhythm, such as 
auricular fibrillation. 

Dilatation of the auricles is especially aj>t to occur in auricular fibrillation. 

The causes of dilatation of the right side of the heart are the same as those 
fjf ])athological relative tricuspid incom})etence (see p. 943). In addition, in 
cardiac failure, whatever tlie cause, the pressure in the right lieart rises and 
the chambers dilate. 

Some of the causes of hypertrophy, by acting quickly, before there is 
time for hypertrophy, may produce dilatation ; this is especially the case 
where the muscular fibres are already impaired. 
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Pathology. — Hypertrophy of the heart may be general or local, the 
latter being more common. In the former all the chambers are affected, the 
ventricles being more affected than the auricles. When the condition is 
local more than one chamber is usually involved, in varying degree. 

When the left ventricle is affected, the apex of the heart is accentuated, 
and the whole organ is elongated and rather conical in form. When the 
right ventricle is concerned, the apex is less pronounced, and the whole 
organ broader and somewhat quadrate in form. The eccentric form of 
hypertrophy may give rise to enormous enlargement, in which case the organ 
is often spoken of as a “ beefy heart ” or a “ cor bovinum.” This is particu- 
larly apt to occur in aortic valvular disease. 

Cardiac dilatation rarely affects one chamber alone, all of them being 
usually involved in some degree, although unequally so. When the condition 
is more or less general the organ approaches the globular form, especially 
when the right side is affected. 

With the increase in the capacity of the ventricles, the dimensions of the 
auriculo-ventricular orifices also increase, with consequent relative incom- 
petence. In dilatation of the auricles there is usually enlargement of the 
venous channels. 

Symptoms. — In hypertrophy and compensatory dilatation there may be 
subjective symptoms associated with the causal affection. In pathological 
dilatation, there are symptoms of cardiac failure, in varying degree (see 
pp. 852-856). These may come on rapidly in the acute forms, and more 
gradually in the more chronic cases. In many of the cases associated with 
the supervention of a new cardiac rhythm the dilatation may sometimes 
take place so rapidly that in the space of a few hours there may be severe 
failure. In cardiac hypertrophy or cardiac dilatation the following may be 
present : 

In hypertrophy of the left ventricle, the pulse-rate is apt to be rather 
slower. There may be some bulging and widening of the intercostal spaces 
to the left of the sternum, especially where the hypertrophy occurs during 
the growing period of life. The apex-beat may be displaced downwards 
and outwards, its area and force increased, and its out thrust slower and 
longer than normal. The increase in force together with slowing of the out- 
thrust — the so-called “ heaving ” apex-beat— -is the most characteristic 
feature of the condition. The area of cardiac impairment may be increased 
both from above, downwards and transversely. The first sound may be 
long, low in pitch and muffled, and the aortic second sound may be accentuated. 

In hypertrophy of the right ventricle there may be, more especially in 
children, a certain amount of bulging in the region of the ensiforra cartilage, 
while not infrequently there is pulsation in the epigastrium, which is inverted. 
When the condition is marked, there may be a heaving impulse in the 
epigastrium, and over the lower sternum and costal cartilages, and in such 
cases even in a more marked degree than in the case of the left ventricle. The 
apex-beat is displaced chiefly to the left and only slightly downwards, and may 
be normal, diffuse and indefinite, or altogether invisible. When the right 
ventricle is much enlarged, that chamber may displac.e the left ventricle back- 
wards, so that the clinical apex-beat is formed entirely by the right, instead 
of the left, ventricle ; in these cases systolic recession over the lower part of 
the praecordium is sometimes observed. Systolic recession in the third, fourth 
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and fifth intercostial spaces between the margin of the sternum and the para- 
sternal line on the left side, or in the fourth and fifth intercostal spaces on 
the right side, may be present. The area of cardiac impairment is usually 
increased, especially to the right. The left border may also be displaced 
outwards, but rarely extends beyond the nipple line. The first sound in the 
tricuspid area is not infrequently louder than normal, and the second sound 
in the pulmonary area is usually accentuated. 

In enlargement of the left auricle, the area of impairment may be higher 
than normal ; when the right auricle is affected, there may be an extension 
outwards of the area of impairment in the third and fourth right intercostal 
spaces. 

For the results of X-ray examination, see pp. 928-930 ; and of electro- 
cardiographic examination, pp. 1005-1007. 

In cardiac dilatation, the pulse may be more frequent, of smaller ampli- 
tude, and weaker, and the blood pressure lower than normal. The apex-beat 
is displaced chiefly outwards. It may be diffuse and weaker or occasionally 
tapping in character. The area of cardiac impairment is increased trans- 
versely, being more so to the left when the left ventricle is chiefly involved, 
and vice versa. The first sound may be diminished, and may also be short, 
sharp and clear, and the long pause may be diminished. A mitral systolic 
bruit may be present on account of relative incompetency of this valve. 

The signs of dilatation of the right ventricle are the same as those of 
hypertrophy, excepting that there is an absence of a heaving impulse ; and 
a tricuspid systolic bruit may be present, due to relative incompetency of 
this valve. 

The signs of dilatation enumerated above may be modified by those of 
the cause of the condition or of accompanying hypertrophy. 

In the case of chronic valvular disease, any i)re-exi8ting murmur or 
murmurs may become weaker or even inaudible when dilatation occurs. 

When cardiac hypertrophy and dilatation co-exist in the same individual, 
there is a blending of the signs of both. 

Diagnosis. — A diagnosis of cardiac hypertrophy or dilatation may be 
made from the signs described. The most reliable method of determining 
enlargement of the heart, including of the various chambers, is X-ray 
examination. 

A diagnosis of enlargement of any chamber should not be made 
merely from displacement of the apex-beat, or the presence of pulsation 
or impairment of percussion in an abnormal area, for these may be due 
to other causes, as, for example, morbid conditions of the lungs or pleurae. 
Again, a mere increase in the force of the apex-beat is sometimes met with 
in nervous subjects. The most reliable physical sign of hypertrophy of either 
ventricle is an increase of force together with slowing of the out-thrust. 
The diagnosis of enlargement of the left auricle is very difficult ; that of 
the right auricle is more easily detected. 

The diagnosis of dilatation from hyjjertrophy is readily made by com- 
paring the physi(*-al signs of both. It is sometimes difficult to recognise 
great cardiac dilatation, especially of the right ventricle, from pericardial 
effusion. The matter is dealt with on p. 960. Cardiac dilatation should also 
be distinguished from those cases of mitral stenosis in which there is an 
absence of the characteristic murmur at the time of the examination. It is, 
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further, sometimes necessary to exclude a right-sided pleural effusion dis- 
placing the heart to the left. 

Prognosis. — That of hypertrophy depends upon the cause. Whatever the 
cause, however, if long continued it is apt to be followed by pathological 
dilatation. The outlook of pathological cardiac dilatation depends upon the 
cause, the size of the heart, the degree of cardiac failure, and its response to 
treatment. 

Treatment. — The treatment of hypertrophy depends upon the causal^ 
condition. In pathological dilatation, the first consideration is the recogni- 
tion and treatment of the cause, in addition, the treatment is that of cardiac 
failure, and the various therapeutical measures described on pp. 861-876 
should be considered in detail. 

Fhedeiuck W. Price. 


DISEASES OF THE PERICARDIUM 

PERICARDITIS 

The varieties of pericarditis which may be met with are the acute — which 
may be divided into the fibrinous or dry, and pericarditis with effusion, 
which may be sero-fibrinous, purulent, or ha*morrhagic ; and chronic 
adhesive pericarditis or adherent pericardium. 

Acute Pericarditis 

iCtiology. — The affection occurs most commonly in young adults, but 
may be found at any age, according to the infection which causes it, and 
is more frequent in males. It is generally due to one of the acute infective 
diseases, especially acute and subacute rheumatism — the most common 
cause — pneumococcal infections, particularly empyema, and septicaemia 
and pyaemia, while pulmonary tuberculosis is not rare. It also occurs as a 
t-ermmal event in various chronic diseases, e.g, chronic nephritis, in c.oronary 
occlusion with infarction, neoplasm, usually metastatic, and in perforating 
wmunds of the chest. 

Sero-fibrinous pericarditis usually begins as the fibrinous form, this being 
(]uickly followed by a serous exudate, but it may start insidiously, e.g. in 
tuberculosis. 

Purulent pericarditis may result from a general systemic pyiemia occurring 
in staphylococcal, streptococcal, pneumococcal, and rarely gonococcal 
infection. It may also follow the direct spread of infection from an adjoining 
focus of suppuration, as in empyema, or, much less common, a pulmonary 
vomica. Henworrhaffie pericarditis usually results from tuberculosis or 
neoplasm . 

Pathology. - Acute fibrinous pericarditis may l>e local or general in 
distribution. If local, the base of the heart adjacent to the great vessels is 
principally affected. In the early stages the smooth and shiny pericardium 
loses its lustre because the exudation of lymph coagulates on the surface, 
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and this may wholly cover both the visceral and parietal pericardium. 
This layer of fibrinous exudate may assume great thickness, and the 
resulting ragged honeycombed appearance has earned for it the title of 
“ bread-and-butter ” pericarditis. In at least most cases there is some 
degree of myocarditis. 

Resolution of the fibrinous exudate is usually not complete and organiza- 
tion takes place, the results of which vary from what are called “ milk spots ” 
to various degrees of permanent fibrous adhesions between the two layers 
of the pericardium and adhesions outside the pericardium (see page 961). 

A few words about “ milk spots or “ soldier’s spots ” may here be made. 
These are probably much more often due to pressure outside the pericardium 
causing friction between the two layers than the result of acute fibrinous 
pericarditis. They are localized patches on the cpicardium which are slightly 
thickened, smooth, opaque, and of milky-white colour. 

In sero-fibrinous pericarditis the serous exudate may vary up to a great 
amount which may even distend the })cricardial sac and produce the pressure 
on llic heart, the adjacent structures in the mediastinum, the lungs, the 
superior and inferior vena cavac, and the hepatic veins. 

Symptoms. — In oeWe fibrinous 'pericarditis the clinical picture varies 
considerably. Occasionally there is an absence of symptoms throughout 
the whole course. Usually there is a rise of temperature, and occasionally 
the onset of this complication is signalled by a rigor. There is generally 
shortness of breath. Discomfort or ]>ain is perhaps usual. It may be in the 
prajcordium or referred to the upper part of the front chest, the neck, the 
left shoulder, the left scapular region, or upper part of the abdomen. 
It may be constant and dull, or intermittent and sharp in character. 
If there is pleuro-peri carditis, particularly if the diaphragmatic pleura is 
involved, it may be severe and increased by deep breathing and cough. 
There may be leucocy^tosis. 

The cardiac rate is generally increased. The characteristic physical sign 
is a friction sound, and occasionally there is a corresponding fremitus. The 
former usually accompanies ventricular systole and diastole, is of a to-and- 
fro character, with generally a short pause between the two portions. Some- 
times it is only ventriculo-systolic, while at others, when the inflammation 
involves the auricle, it occurs during auricular systole, ventricular systole, 
and ventricular diastole, giving rise to triple sounds. In any case, the different 
I)ortions of the friction sounds do not absolutely coincide either in rhythm 
or duration with any ])eriod of the cardiac cycle, being rather later than any 
of them and usually heard during portions of more than one period. The 
adventitious sound is usually first audible over the apex or the base of the 
heart or over the right ventricle, but later may become audible over the 
whole praecordium. The area of the maximum intensity is variable, and 
does not absolutely correspond with any of the valvular areas. As a rule, 
the sound is either not at all or only slightly c.onducted, and there is no 
definite selective direction of propagation. It is of a rublung quality, and 
either coarse or grating or liiui and creaking, ami suj>erficial, giving the 
impression of being produ(;od immediately beneath the stethoscope, while 
moderate additional pressure with the bell of the stethoscope usually causes 
an increase in its intensity. The locality, the distribution, the character, 
and the loudness of the friction may quickly change from time to time. It 
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may also not be so well heard when the patient is lying down as when he 
is sitting up. The heart sounds are generally audible. 

There may be physical signs of dilatation of the heart (see page 756). 

In scro-fibrinous pericarditis the clinical picture varies with the amount 
of fluid and the rate at which it accumulates. If the amount is small there 
may be no symptoms. If, on the other hand, it is considerable or large and 
especially if the accumulation is rapid, discomfort and pain are usually 
increased though they may be even less. There may be a sense of oppression^ 
in the chest. Generally the patient has an anxious expression, and is pale 
and it may be cyanosed. Restlessness and insomnia are frequent, and there 
may be mild delirium, or drowsiness or coma, while occasionally acute 
cerebral attacks are met with. There may be effects due to pressure 
on the heart, the great vessels, the trachea, bronchi, lungs, the j)hreiiic 
nerve, and the oesophagus. There may be such symptoms as faintness, 
orthopncea, paroxysmal dyspnoea, an irritating cough, distension of the 
jugular veins, those of right-sided heart failure, hiccough, and dysphagia. 

Unless the amount of fluid is such as to separate completely the two 
layers of the pericardium, friction sound usually persists. 

The cardiac rate is usually increased. If the amount of fluid is large, 
the systolic blood pressure falls and the pulse pressure is diminished, and 
the radial pulse may become very small or disappear during inspiration 
— the pulsus paradoxus. Not infrequently, particularly in children, there is 
prominence of the prsecordium, and the intercostal spaces may be widened 
or even bulge, as well as the ribs, and there may also be prominence of the 
epigastrium, which may be due to downward displacement of the left lobe 
of the liver. Occasionally there is local oedema of the chest wall. There 
may be diminished expansion of the left chest, and also lessened movement 
of the diaphragm, especially on the left side. As the amount of fluid increases, 
the apex-beat becomes less and less definitely felt, until it may be imper- 
ceptible unless the heart is fixed to the chest wall by adhesions resulting 
from a previous pericarditis. The area of cardiac impairment increases in 
all directions and progressively, in some cases considerably and even very 
greatly. The shape of the area is aifected by a change of position of the 
patient. In the recumbent position, the base of the cardiac dullness is 
broadened and the outline of the area of impairment as a whole is globular ; 
and there may be impairment of resonance in the cardio -hepatic angle — 
Rotch’s sign. In the upright position the base becomes narrower and the 
outline of the area resembles a pear hanging down from its stalk. The 
foregoing may also be determined by radioscopy. This method of examina- 
tion may, in addition, show diminution or absence of cardiac pulsation. With 
an increasing amount of fluid, the cardiac sounds become progressively 
diminished and muffled. The pressure of the effusion on the left lung may 
result in dullness of percussion note, tubular breathing, and tegophony over 
the base — Bamberger’s or Ewart’s sign. In some cases the electro-cardiograms 
are similar to those of coronary occlusion. 

In purulerU pericarditis marked tachycardia, persistent and severe pyrexia, 
which may be of the septic type, often with rigors and sweating, increasing 
pallor and prostration, and increased leucocytosis may be present. 

Diagnosis. — The diagnosis of the fibrinous variety is usually not 
difficuli. It rests upon the dete(ttion of the characteristic friction sound. 
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It should be differentiated from a double endocardial murmur or, if the 
friction sound be single, from a single one by the absence of the features 
already described. Moreover, the position, intensity, and character of the 
friction may alter in a few hours. It should also be distinguished from 
pleuro-pericardial friction. In the case of the latter, the friction sound is 
affected by the different phases of respiration and is abolished by the cessa- 
tion of breathing. Further, pleuritic friction generally disappears with the 
effusion of fluid, whereas iii sero -fibrinous pericarditis, friction is usually not 
abolished unless the quantity of fluid is great. 

Sero -fibrinous pericarditis can be diagnosed from the clinical picture 
described, and valuable help may be obtained by X-ray examination. Acute 
dilatation of the heart, hydropericardium, left localized pleural effusion, 
pulmonary consolidation, thoracic aneurysm, enlarged glands, abscess of 
the mediastinum, and, particularly in the case of children, an acute abdominal 
(condition should be excluded. 

The differential diagnosis from acute cardiac dilatation is sometimes 
difficult. In its consideration the following are of help : The matter of 
aetiology. In dilatation the apex-beat is generally diffuse. The first sound 
may not only be diminished but may also be short, sharp, and clear. Except- 
ing in mitral stenosis, the area of cardiac impairment does not extend so 
h^h ; it is increased laterally more than upwards ; and its shape is not 
anbeted in the manner described by a change of position of the patient. 
On X-ray examination there is also no diminution or absence of the cardiac 
pulsation. The abdominal organs are not displaced downwards. 

Prognosis. — The immediate outlook in the fibrinous variety depends upon 
the tetiology of any associated morbid affection ; in itself it is not of serious 
significance. That of sero-fibrinous pericarditis also depends upon the 
severity of the clinical picture, and the nature and the amount of the serous 
exudate. It is serious if the effusion is purulent or hsemorrhagic. 

The ultimate prognosis in both varieties is related to the extent, the 
character, and the locality of any resultant chronic adhesive pericarditis. 

Treatment. — Naturally the cause and any associated morbid condition 
should receive attention. 

The general treatment is the same as that of acute simple endocarditis 
(see pp. 917, 918). 

In sero-fibrinous pericarditis, paracentesis pericardii should only be 
considered if there is reason to believe that the amount of fluid is such as 
to cause very serious embarrassment to the cardiac action, and is compara- 
tively rarely necessary in rheumatic cases. The site chosen for this procedure 
varies, and more than one may be tried if required, as the fluid may be 
localized due to a previous attack of acute pericarditis. It may be performed 
just outside the apex-beat and just inside the area of cardiac impairment. 
Or high up in the angle between the ensiform cartilage and the left costal 
margin of the sternum, passing the needle upwards, backwards, and slightly 
inwards. Or in the fourth, or fifth, or, if the amount of fluid be large, the 
sixth, left intercostal space close to the sternum. Failing these, if the amount 
of fluid is large, in the left posterior thoracic wail, in the seventh or eighth 
intercostal space in the Jiiid-scapular line with the left arm in a raised 
position. 

The treatment of purulent pericarditis consists in incision and drainage 
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of tlie pericardial gac, tknleas the general condition of the patient k too grave 
to allow of it. 

Chronic Adhesive Pericarditis or Adherent Perioardicm 

In this form .of pericarditis there are permanent fibrous adhesions between 
the two layers of the pericardium. 

uEtiologjr.— The condition may follow acute pericarditis, or may be due ^ 
to a primary chronic inflammation of unknown Aetiology. 

Pathology. — Chronic adhesive pericarditis varies considerably in its 
distribution and severity. The morbid affection may be convenient^ 
divided into four groups, namely : (1) Localized, in which event it is usually 
situated at the base of the heart close to the great Vessels, or near the apex, 
and the adhesions are generally light. (2) The adhesions are extensive or even 
complete, but light. (3) They are extensive or even complete, and dense and 
exhibit much thickness, obliterating the sac and even firmly binding together 
the visceral and parietal layers — ehronic oonstnctiDe pericarditis. Sometimes 
the adhesions calcify. (4) The morbid process may occasionally extend 
outside the pericardial sac to involve the mediastinum — mediastino^perioarditia ) 
in which condition there may be adhesions between the pericardium and the 
mediastinal structures, the chest wall, the pleura, or the diaphragm. In 
the third and fourth groups the large vessels entering and leaving the heart may 
be constricted by the adhesions, and this may interfere with the influx and 
egress of blood. The venso cavse are most affected. Constriction of the 
hepatic veins may give rise to chronic venous congestion of the liver, and 
ultimately some degree of cirrhosis — Pick's disease or syndroim, or mediastino- 
pericardiac pseudo-cirrhosis of the Uver. 

In tlje first and second groups, the condition in some cases gives rise to 
slight or at the most moderate cardiac enlargement. In the third and fourth, 
the heart is enlarged and, especially in the latter, it may be considerably so. 

There is often co-existent chronic valvular disease, and if so it usually 
gives rise to cardiac enlargement, and there may also be involvement of the 
myocardium. 

Sytnptoma.— Taking all cases of chronic adhesive pericarditis, in a large 
proportion of cases there is an absence of symptoms throughout, and the 
condition may only be discovered at necropsy, or, if there is calcification, 
during radioscopy of the chest. The degree of symptoms depends upon how 
much the morbid affection interferes with the cardiac action and so involves 
extra work on the part of the heart. 

In the first two groups described, some cases in the course of time exhibit 
slight or moderate cardiac insufficiency. 

The third and fourth groups always entail extra work on the part of the 
heart, and shortness of breath and evidence of congestive failure usually 
supervene in the course of time. The following signs may be present : Pulsus 
paradoxus. Prominence or, less frequently, flattening of the preBoordium. 
The cardiac pulsation may be increased in area, and may occasionally extend 
even from the second intercostal space to the apex-beat and from the right 
parasternal line to beyond the mid-clavioular line, and may be wave-like 
and undulatory in character. If there are adhesions between the peri- 
cardium and the chest wall there may be systolic retraction in the vicinity 
31 
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of the apex^beat, of the inteioostal spaces on either side of the sternum, 
of the lower end of the sternum and of the adjacent costal cartilages, and 
in the epigastrium ; and if there are adhesions between the pericardium 
and diaphragm, there may be the same in the region of the eleventh and 
twelfth ribs, posteriorly on the left side — ^Broadbent’s sign. The apex-beat 
and the left oorder of the heart may be displaced outwards, and ^e force 
of the former may be increased. There may be little or no change in the 
position of the apex-beat and that of the heart with a change of position of the 
patient or on deep respiration. When there are adhesions between the heart 
and the diaphragm or sternum, there is limitation, or absence of movement 
during respiration. Diastolic collapse of the veins of the neck (Friedreich’s 
sign) IS seldom present. A loud and rough first sound in the mitral area may 
be met with, and may simulate a presystolic murmur. 

Radioscopy will reveal some of the foregoing, and in addition there may 
be : diminished amplitude of the pulsation of the heart ; bands of adhesions 
connecting the parietal pericardium to the mediastinal structures, the chest 
wall, the pleura, or the diaphragm ; and calcification of the adhesions. 

In constrictive pericarditis, hepatic enlargement, ascites, and visible 
distension of the ju^ar veins are out of proportion to oedema of the lower 
extremities. There may be swelling of the face. There is persistent increase 
in the venous pressure. The pulse is small and the blood pressure is diminished. 
Pleural effusion is sometimes met with. Unless extra-pericardial adhesions 
are also present, any enlargement of the heart does not exceed that of 
moderate degree. 

Electro-cardiograms usually show low voltage of the Ry S deflections, 
or diminished amplitude or inversion of the T deflections, or both. 

Diagnosis. — This may be a matter of very considerable difficulty. A 
positive diagnosis should not be made from the presence of one physical 
sign alone excepting perhaps in the case of systolic recession of the sternum 
itself. It is, however, different when at least several are present, especially 
if there is right-sided cardiac enlargement and failure in the absence of 
mitral and chronic pulmonary disease, and particularly if there is a history 
of acute pericarditis, or of acute or subacute rheumatic infection. Pulsus 
paradoxus occurs also in sero-fibrinous pericarditis and some other con- 
ditions. Slight systolic recession in the epigastrium is not infrequent 
in health. Systolic recession of the apex-beat, of the intercostal spaces on 
either side of the sternum, and of the epigastrium may also be due to an 
enlarged right ventricle; and that of the lateral and posterior walls of 
the left side of the chest has been observed in marked e^argement of the 
heart. Systolic recession of the sternum itself is perhaps pathognomonic. 
An absence of alteration of the position of the apex-beat and of the heart 
with change of position of the patient or on deep respiration may be foimd 
in pleural adhesions. Radioscopy is a valuable aid in diagnosis. Evidence of 
calcification is pathognomonic. 

Constrictive pericarditis may be diagnosed from the clinical picture 
described. Recurring ascites in the absence of^mdema elsewhere is exceed- 
ingly suggestive. The result of electro-cardiographic examination is generally 
of help. The condition should be diagnosed from true cirrhosis of the liver, 
chronic renal disease, and polyserositis. Such is not difficult. 

Prognosis. — The outlook in the first two groups is good, the duration 
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of life not being affected and the patient’s capacity little or not at alL The 
same largely applies in the third group in the absence of constrictive peri- 
carditis. If such is present, the immemate outlook is not unfavourable but’ 
in the absence of successful surreal treatment a life of invalidism is almost 
always inevitable. The prognosis in mediastino-pericarditis will depend upon 
the extent of the morbid affection and the degree of any cardiac 

failure. 

Treatment. — ^If such is indicated, the various measures described on 
pp. 861-&73 should be consulted. Otherwise the treatment consists in the 
consideration of surgical measures in certain cases. 

There are two procedures, namely, that recommended and practised by 
Bauer, and the other by Delorme. The first is employed when there are 
extensive and firm adhesions between the pericardium and the chest wall. 
It consists in the removal of several ribs and costal cartilages on the left side 
oyer the prsscordium, and dividing the adhesions. This is a comparatively 
simple operation with a relatively low mortality, and is often very successful. 
The other procedure is used in chronic constrictive pericarditis with an 
absence of external adhesions. It consists of decortication, i,e, the removal 
from the surface of the heart of as much as possible of the adhesive tissue, 
and also dividing any adhesions which may constrict the blood vessels. 
This is a much more difficult and dangerous operation, but in some cases 
the results have been brilliant. 

Surgical measures are only indicated in carefully selected cases and if 
performed by those with special skill and experience. 


HYDROPERICARDIUM 

A certain amount of fluid is usually found in the pericardium after death. 
In hydropericardium, or dropsy of the pericardial sac, the amount is in 
excess. 

The condition is always secondary. It is usually due to cardiac or renal 
disease, in which event there is generally hydrothorax or ascites, or both. 
Rarely it is the result of obstruction of the veins by aneurysm, enlarged 
glands, or new-growths, or of cachectic conditions. 

The clinical features are those of the primary affection and of sero- 
fibrinous pericarditis except that there is an absence of friction on auscultation. 

The prognosis is that of the primary condition. 

The treatment is that of the causal affection together with the restriction 
of the daily amount of fluid and the administration of diuretics. If urgent 
symptoms appear to demand it, parancentesis may be performed; this, 
however, is rarely necessary. 


PYOPERICARDIUM. (Purulent Pericarditis, see pp. 967, 968) 
H.EMOPERICARDIUM 

By this is meant the presence of blood in the pericardial sac, occurring 
apart from pericarditis. 



m DISEASES OF THE CIBCULATORY SYSTEM 

Tho condition may be due to ruptuie of the aorta, one of the oaronary 
aiptfndea, px the heart, perforation the oasophaguB, punctured wounds, 
or result of purpura or scurvy. 

There may be sudden death ; or there may be sudden pallor, syncope, 
and collapse, and the patient may live for some hours or even months. 

Ssmept in some traumatic oases in which surgical interference is possible, 
the outlook is hopeless. 

The treatment is limited to immediate surgical operation in certain cases. 


PNEUMOPERICAEDIUM 

Definition, — ^By pneumopericardium is meant the presence of air in the 
p^icardial sac. It is a very rare condition. Pericarditis is always present, 
with serous (pneumo-bydropericardium), purulent (pneumo^pyopericardium), 
or hsemorrhagic (pneumo-hasmopericardium) effusion. 

AStiology ana Pathology. — The affection may be due to wounds through 
the chest wall, or the result of communication with an air-containing organ 
or cavity, such as occurs in abscess or gangrene of the lung, pneumo- 
thorax, malignant disease ["of the oesophagus, gastric ulcer, and hepatic 

Effusion of fluid, very frequently purulent, usually develops in the 
course of time. 

Symptoms. — The onset may be sudden or gradual. Breathlessness, 
prsBCordial discomfort or even pain, faintness or syncope, and cyanosis are 
the most constant symptoms. There may be a certain amount of bulging 
of the prescordium ; the apex-beat is diminished in force or even absent ; 
on percussion, a tympanitic note is to be observed ; and the cardiac sounds 
are diminished. On X-xay examination the air within the pericardium is 
evident. 

If fluid is present the tympanitic area diminishes, and its site varies 
according to the position of the patient. In the recumbent position it may 
be heard over most of the presoordium, while if the patient be sitting upright 
the lower part of the prsecordium becomes impaired and the upper part 
hyper-resonant. This is confirmed by X-ray examination. On auscultation, 
metallic and splashing sounds, resembling those produced by a water-wheel 
or a churn, synchronous with the movements of the heart, are audible ; 
these sometimes become more pronounced on shaking the patient, and 
occasionally may be heard at a considerable distance. Pericardial friction 
is sometimes also to be noted. 

Diagnosis. — The diagnosis is not difficult when the features enumerated 
are present. Care, however, should be taken to exclude a large pulmonary 
vomica in the neighbourhood of the heart, a left-sided pneumothorax, and 
dilatation of the stomach. 

Prognosis. — The majority of cases die within the course of a few days. 
Traumatic cases, however, have been known to recover ; the wound may 
heal and the air be absorbed. 

Treatment. — In traumatic cases, paracentesis of the pericardial sac, 
with free inckion and drainage if the fluid be purulent, is advisable. In 
other cases, treatment is usually palliative. 
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TUBERCXJL08I8 OF THE PERICARBlTJM 

Tuberculosis of the pericardium is not so rare as is generally aupposed. 
It is usually secondary to tuberculosis of the mediastinal glands, the meura, 
or elsewhere, but it may be part of a generalized tuberculosis, and some 
cases have been recorded in which apparently it was primary. 

The morbid affection may be of the fibrinous type, ending in adhesions, 
which may be very thick ; or it may give rise to effusion, varying from a 
small to a very large amount, in which event the membrane is often tmokened 
and sometimes the fluid is hcemorrhagic. 

In the case of fluid the onset may be alow and insidious. There may be 
pressure symptoms. The conditions may be recognised by percussion and 
X-ray examination. 

In tuberculosis of the pericardium there may be, in addition to the usual 
symptoms, loss of weight and strength, and pyrexia. 

A diagnosis may be made from an absence of rheumatism or other cause, 
the features described, and there may be evidence of tuberculosis elsewhere. 

The fluid sometimes resolves spontaneously. The treatment is that of 
pericarditis together with that of tuberculosis. 

Frederick W. Pbice. 

OTHER DISEASES OF THE HEART OR 
PERICARDIUM 

ANEURYSM OF THE HEART 

Aneurysm of the heart may occur in its valves, or walls, or in the coronary 
arteries. 

Acute aneurysm of the valves may occur in septic endocarditis, the 
semilunar being more commonly affected than the auriculo-ventricular 
valves. The aneurysm bulges in the direction of the blood current ; rupture 
may take place, giving rise to perforation and valvular incompetence. 

Acute aneurysm of the walls of the heart may take place in acute mural 
septic endocarditis, usually in the interventricular septum, in the neigh- 
bourhood of the undefended space. A diagnosis is scarcely possible. 

Chronic aneurysm of the walls of the heart is comparatively rare. In 
the vast majority of cases it is the result of coronary occlusion with infarction 
of the heart (see page 991), but occasionally is due to fibrosis of the myo- 
cardium independent of such, and rarely to traumatism, the result of a stab, 
or to gummata. 

In the majority of cases the anterior apical portion of the left ventricle 
is affected, or, less frequently, the aneurysm is found in the posterior wall 
of the left ventricle near the base. The aneurysm consists of a sac ox localised 
depression, communicating with one or more chambers of the heart, the 
size varying from that of a small marble to an orange, or even larger. Its 
wall is formed of fibrous tissue and muscle-cells, in varying proportion. 
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accoidiog to the length of time it has been in existence. Occasionally a 
ceitam amount of calcareous matter is present. The endocardium is thickened 
and is often lined by laminated clot, which may give rise to emboli. The 
pericardium over the affected area is usually adherent. 

The symptoms of aneurysm are those of general cardiac failure. The 
area of cardiac impairment may be increased, and occasionally a tumour 
in the region of the apex may be detected. 

A diagnosis may be made from the history, the clinical features, and the 
results of X-ray examination. 

Sudden death is not of uncommon occurrence, although rupture is com- 
paratively rare. 

Aneurysm of a coronary artery is rare and is usually due to atheroma. 


WOUNDS OF THE HEART 

Wounds of the heart are not of very uncommon occurrence. They may 
be the result of stabbing, bullet wounds, a paracentesis needle, or the passage 
of foreign bodies from the oesophagus. Recovery occurs in a fair proportion 
of cases, especially when due to stabbing. Treatment of these cases is 
purely surgical. 


RUPTURE OF THE HEART 

Rupture of the heart is a rare event, and recent observations suggest that 
in the great majority of cases it is the result of coronary occlusion with 
infarction of the heart (see above), but occasionally is due to fibrosis of the 
myocardium independent of such, and rarely to fatty degeneration or to 
traumatism. In the majority of cases the anterior apical portion of the 
left ventricle is affected, or, less frequently, near the base of that chamber 
or in the interventricular septum. 

Rupture of the heart occurs nearly always during physical exertion. 
It may result in sudden death ; or its occurrence may be indicated by sudden 
agonising pain, intense dyspnoea, pallor, syncope, and collapse. In the 
latter case, the patient may live for some hours or even days. 


CONTUSION OF THE HEART 

This may result from the driver of a motor-car being thrown violently 
against the steering-wheel, or a very severe blow to the chest wall. 

The symptoms and electro-cardiographic findings may resemble those 
of a coronary occlusion. 


NEW-GROWTHS OF THE HEART AND PERICARDIUM 

Neoplasms arising from the heart or pericardium are rare and relatively 
unimportant. Secondary neoplasms resulting from metastases from 
malignant disease elsewhere in the body, or from direct extension of malignant 
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disease of the oesophagos and lungs, are much more common than piuneffjr 
neoplasms, of which sarcoma and myzoma form the most frequent types. 

It is seldom ]^ssible to diagnose neoplasms of the heart and pericardium 
before death. Hadioscopy has permitted a diagnosis in rare instances* 
The prognosis is hopeless, and treatment by surgery or radiotherapy in the 
few cases recognisecl during life has been of little avail. 


CONGENITAL HEART DISEASE 

/Etiology. — Congenital heart disease is comparatively rare ; it is found 
in about 2 per cent, of all patients suffering from organic morbus cordis. 
In the great majority of cases the condition is the result of some abnormality 
of development, but very occasionally a foetal endocarditis would appear to 
be responsible. Heredity is probably a factor. The incidence is said to be 
relatively more frequent in first-born children. Some of the individual 
lesions are equally distributed among males and females, but in Maude 
Abbott’s classical series, certain conditions, such as primary dextro-cardia, 
cor biloculare, cor triloculare and co-arctation of the aorta were found 
to be much more common in the male ; and simple patency of the ductus 
arteriosus was more frequent in the female. The right side of the heart 
is more often affected than the left, and the pulmonary orifice very much 
more frequently involved than the tricuspid. 

Other congenital anomalies are often present in congenital morbus cordis. 

Varieties. — There are many varieties of congenital heart disease. A 
combination of several lesions is usually present, a single lesion being un- 
common. 

In ectopia cordis the heart is situated outside the thoracic cavity ; it 
may lie in the neck (ectopia cervicalis) or outside the chest wall (ectopia 
pectoralis), or in the abdominal cavity (ectopia abdominalis). In meso- 
cardia, the heart occupies the mesial position of the thoracic cavity, the apex 
being in the epigastrium. 

In dextro-cardia, the heart lies on the right side of the thoracic cavity, 
with the aortic and mitral orifices on the right, and the pulmonary and 
tricuspid orifices on the left, side. This variety of congenital heart disease 
is usually associated with transposition of the viscera. Dextro-cardia without 
transposition of other viscera is very uncommon, and when it occurs it is 
generally accompanied by some other cardiac lesion. 

Defects of the pericardium may be met with. 

Defects in the Interauricular Septum. — The foramen ovale is a 
valve-like opening between the auricles that during foetal life allows the 
passage of blood from the venous to the arterial circulation without going 
into the lungs. It usually closes soon after birth and is generally completely 
impervious within a few weeks of life. The membrane closing the foramen 
ovale may, however, be defective at one point, leaving a valve-like slit, or 
it may be perforated by small fenestrations. Such changes may be observed 
in about one-fourth of all post-mortem examinations, and are not to be 
regarded as of any clinical importance. A widely patent foramen ovale 
may occur without other congenital abnormalities, but is generally associated 
with such lesions as pulmonary stenosis, or transposition of the great arterial 



m DISEASES Ot THE CIRCULATORY SYSTEM 

to divert most of the blood in the foetus from the pulmonary artery into the 
aorta. It usually closes soon after birth. A patent ductus arteriosus is, 
however, a relatively frequent congenital lesion. It may vary in degree 
ficom a very fine passage to a comparatively wide canal. It may occur 
without any other congenital cardiac defect, but is more commonly com- 
pensatory to some sucn lesion. Thus, it may be associated with a pul- 
monary stenosis, in which case it serves to convey the blood from the aorta 
to the branches of the pulmonary artery ; or with the congenital type of 
co-arctatk>n of the aorta, in which event it will enable the aorta to be filled 
with blood from the pulmonary arterj^. 

Congenital anomalies of the aunculo-ventricular valves occur very in- 
frequently. In this connection, a considerable proportion of cases of tri- 
cuspid stenosis or atresia are congenital in origm, while tricuspid incom- 

S etence is rarely so, though it may be associated with pulmonary atresia. 

ongenital lesions of the mitral valve are much more rare than those of the 
tricuspid orifice. 

Anomalies of the coronary arteries and of the great veins, and arterio- 
venous aneurysm are very rarely found. 

Symptoms. — The subjective symptoms of congenital heart disease vary in 
intensity according to the site and degree of the lesion. Septal defects 
generally have a less disturbing effect upon the circulation than stenosis or 
atresia. 

In congenital heart disease the symptoms are usually apparent soon after 
birth, but on the other hand nothing abnormal may be obvious until later 
on in life, and in some cases of septal defects the affection may be discovered 
only on physical examination or at necropsy. 

Shortness of breath and cyanosis are the most common symptoms. The 
former is more frequent and may vary from a simple increase in the respira- 
tory rate to extreme dyspnoea when cardiac failure is present. The degree 
of respiratory discomfort will depend upon the amount of oxygen unsatura- 
tion. Dyspnoea may occur in paroxysms during the time when there is a 
temporary increase in the amount of blood shunted into the systemic circula- 
tion, which in turn may lead to the occurrence or an increase of cyanosis. 
When there is marked dyspnoea, cough is common and heemoptysis is not 
infrequent. 

Cyanosis is found, in a slight to marked degree, in about half the cases ; 
the term “ morbus coeruleus ** has, indeed, been applied to congenital heart 
disease. The cyanosis is in part due to the passage of unaerated blood 
directly from the right heart to the arterial system and in part to deficient 
oxygenation of the blood in the lungs, the latter the result of disturbances 
in the pulmonary circulation. Cyanosis will be seen in the skin and mucous 
membranes when the volume of reduced hsemoglobin in the capillaries rises 
above 7 per cent. It is usually most marked in the lips, nose, the malar 
region and the fingers and toes, being especially noticeable in the nails. 
It may be confined to these localities, or ma^ be more general. The degree 
of cyanosis varies up to a. deep purple, and is increased on exertion. The lips 
and nostrils may exmbit thickening, and clubbing of the terminal phalanges 
of the fingers and toes is usually present, due to chronic venous congestion. 
In cases showing cyanosis, the blood is found to have increased viscosity, 
and its specific gravity may be as high as 1070. There is a considerable 
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increase in the number of ar^tiirocytes, and the number may occasiondly 
reach 9,000,000 per cubic millimetre, and rarely even more. The haamoglobin 
is also increased, and may be up to 160 per cent. The leucocyte count is 
unchanged, unless there is a complicating mfection. 

The temperature of the skin tends to be subnorxnal. The subjects of 
congenital heart disease are very susceptible to any fall of temperature, and 
are particularly liable to attacks of bronchitis. There is generally retarda- 
tion of growth, and in many cases wasting. The mental condition is, as^a 
rule, backward, and the patient is froquently dull and lethargic^ As the 
result of anoxeemia, there may be syncopal attacks, which may even give 
rise to prolonged unconsciousness, while epileptiform attacks may also occur. 
There is a tendency to haemorrhages from the nose and gums, and less often 
from the lungs. 

The pulse may be quickened in rate. There is usually evidence of cardiac 
enlargement, of varying de^ee, the right side of the heart being especially 
affected. Frequently a murmur, and sometimes a thrill, usually systolic in 
time, are to be noted. While the point of maximum intensity of the murmur 
is commonly over the pulmonary area, it may be difficult or impossible to 
define. Usually the murmur is rough and harsh, and may be very loud, 
though it may be faint. The pulmonary second sound may be normal, 
diminished or increased in loudness. Distension or pulsation of the jugular 
veins may be present. The veins of the retina are dilated and tortuous, 
and both arteries and veins are much darker than normal. When there is 
marked congestion, retinal hsemorrhages may occur. 

Other bodily malformations are not infrequently to be noted. 

Indications of increasing chronic venous congestion, such as oedema, 
which at a later stage becomes general, hsemorrhages, hepatic enlargement, 
albuminuria, heemoptysis and transudation of fluid into the serous sacs may 
supervene. 

The chief complications of congenital heart disease are subacute bacterial 
endocarditis or endarteritis, one of the acute infective diseases, especially 
pneumonia and pulmonary tuberculosis, syncope, cotna, convulsions, and 
hemiplegia, the result either of thrombosis or hsemorrhage. Paradoxical 
embolism may occur in subjects with a patent septum. 

We will now pass to the consideration of the symptomatology of the 
individual lesions. 

In dextro-cardia there is usually an absence of any subjective symptoms, 
and the lesion is only discovered accidentally, unless some other congenital 
abnormality causes symptoms. The apex-beat is on the right side of the 
thorax, and the point of maximum intensity of the aortic second sound is 
on the left instead of the right side. X-ray examination will reveal the 
condition. The other viscera are usually transposed, and if such is not the 
case, there is generally some co-existing cardiac lesion. 

In uncomplicated patency of the interauricular septum when the defect 
is small, not infrequently there is an absence of subjective symptoms, and 
consequently the condition may not be discovered during life. In the case 
of a wide patency, the heart is enlarged, especially the right auricle and 
the right ventricle, which apparently receive additional blood from the left 
auricle. Systolic murmurs are present in about a quarter of the cases, and 
are best heard over the base or the midstemal region ; and rarely a thrill has 
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bettn noted. Radioscopy may show enlargement of the right auricle and 
rigpbt v^tricle, a prominent pulmonary arc and distension of the pulmonary 
tranches. 

When patency of the interventricular septum exists alone, is, Rogers’s 
disease, the subjective symptoms may be slight. Cyanosis will not be 
present unless there is a veno-arterial shunt permitting one-third of the 
venous blood to pass through the septal defect from the right to the left 
ventricle. If the defect is large, the right ventricle will be hypertrophied. 
The characteristic signs of a patent interventricular septum are the 
presence of a systolic murmur, sometimes accompanied by a thrill, heard 
best in the third and fourth left intercostal spaces just to the left of the 
sternum, but it may be audible over the whole of the praecordium and both 
sides of the chest posteriorly. It is not conducted to the vessels of the neck. 
The intensity of the murmur will vary inversely with the size of the defect 
in the septum, and patients with loud murmurs may have no spnptoms. 
In those cases described by Roger, the murmur commenced early in systole 
and was prolonged into diastole, and the point of maximum intensity was 
in the middle line over the upper third of the prrocordial region. In patency 
of the interventricular septum, the second sound at the base in some cases 
is obscure, and in others is quite distinct. Usually there are manifestations 
of other congenital cardiac lesions, and these then predominate. 

In congenital pulmonary stenosis, cyanosis is a feature in the vast majority 
of cases, because some other lesion is usually present. It is then noted 
within a few weeks of birth, but in rare instances may only make its appear- 
ance some years afterwards. Clubbing of the fipgers, polycythsemia and 
defective growth are common. There is a harsh and loud systolic murmur, 
with its point of maximum intensity in the second intercostal space just 
to the left of the sternum, which may be audible over a considerable area 
of the chest and may be conducted upwards and outwards towards the left 
shoulder, but not to the vessels of the neck. There is often a systolic thrill. 
The pulmonary second sound is usually diminished or practically absent. 
X-ray examination is of considerable value in diagnosis. In cases of Fallot’s 
tetralogy the cardiac apex is lifted away from the diaphragm, and there is 
sometimes concavity in place of the shadow of the pulmonary artery, but 
often the pulmonary arc is prominent. The ascending aorta is seen to pass 
up on the right side of the spine. The physical signs of congenital stenosis at 
the aortic orifice are the same as those of the acquired form of the disease. 

The evidence of co-arctation of the aorta may be so slight that the lesion 
may entirely escape notice during life. The condition should be suspected 
when there is an inequality of blood pressure and pulse volume in the arms 
and legs respectively ; the brachial systolic blood pressure may be con- 
siderably raised, even up to 200 mm. or more, while the femoral blood pressure 
is low, 100 mm., and the femoral pulse is small. The pressure in both arms 
is generally equal, except in those infrequent cases in which the co-arctation 
occurs proximal to the origin of the left subclavian artery. There is evidence 
of a compensatory collateral circulation, and the faternal mammary, inter- 
costal, scapular and deep epigastric arteries may be dilated and tortuous. 
A long systolic murmur, rarely accompanied by a thrill, may be heard over 
the aortic area and prsBcordium, and the murmur may be transmitted alow 
the course of the ^ated anastomosing vessels. X-ray examinaticm wifi 
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show enlargement of the left heart, while there is a decrease or an absence 
of the shadow of the aortic knob with dilatation of the aecending aorta 
and the first part of the aortic arch. Erosion of the ribs by the dilated 
intercostal arteries may be seen. Marked co-arctation of the aorta may lead 
to heart failure, while rupture of the aorta, apoplexy due to cerebral 
hfldmorrhage, and an infective endarteritis invamng the area of the oo-' 
arctation ma^ occur. 

Hypoplasia of the aorta may be accompanied by a tendency to pallor^, 
with slow and incomplete growth and a generally backward development. 

When a patent ductus arteriosus occurs alone, there may be an absence 
of subjective symptoms. In other cases, there may be shortness of breath 
and slight cyanosis. When the lesion is compensatory to some associated 
congenital abnormality, such, for example, as a pulmonary stenosis, shortness of 
breath and cyanosis may be marked, and the patient is often under-developed. 
Characteristic of a patent ductus arteriosus is the presence of a murmur with 
certain features. Its point of maximum intensity is in the second left inter* 
costal space close to the sternum. It may be systolic in time but usually 
is continuous during systole and diastole, beginning shortly after the com- 
mencement of the first sound and extending into a oonsiderable part of 
diastole and it may be persisting throughout the cardiac cycle, frequently 
with systolic accentuation. The murmur is loud and harsh. It has variously 
been described as resembling the sound of a humming-top, or a mill-wheel. 
It is well conducted towards the left clavicle, but is not propagated downwards 
to the right or into the carotid arteries. There is generally a thrill. The 
second sound in the pulmonary area may be accentuated. Enlargement of 
the right ventricle and the conus arteriosus will tend to occur, and X-ray 
examination will show an abnormal bulging of the left upper border of the 
caidio- vascular shadow. As was pointed out by Gerhardt, the area of cardiac 
impairment may extend unduly to the left of the sternal border. In ex- 
ceptional cases the patent ductus arteriosus may be the seat of an aneurysmal 
dilatation. 

For Clinical Electro-cardiography in Congenital Heart Disease, see 
p. 1007. 

Diagnosis. — While it is usually not difficult to say that congenital heart 
disease exists, the diagnosis of the variety is often fraught with great difficulty 
because of the frequent combination of defects and the variability of the 
physical signs. 

In considering the question of diagnosis, the history of the case, the 
subjective symptoms, the existence or otherwise of evidence of enlargement 
of the right side of the heart, and the time of occurrence, the point of maximum 
intensity and the direction of selective propagation of any existing murmur, 
are all points which should be taken into account. X-ray examination may 
furnish valuable information with regard to difFerential diagnosis. 

With regard to the diagnostic value of the various symptoms, it may be 
remarked 
attack 

anesmio and rickety subjects, 

the fingers may exist in the acquired form of heart disease, more especially 
in mitral stenosis, while it may be absent in the slighter forms of congeaitiu 
disease. It is also necessary to point out that in some cases of congenital 
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heart dkease the right side of the h^rt may be only slightly enlarged. The 
murmurs are usually systolic in time, and loud, and their point of maximum 
intensity and direction of selective propagation are not so typical as those 
of the acquired form of heart disease. In oases of a non-functional systolic 
murmur, having its point of maximum intensity over the pulmonary area, 
the possibility of congenital heart disease should be thou^t of. It may, 
however, be exceedingly difficult, and indeed impossible, to distinguM 
functional basic murmurs from those of congenital heart disease during 
infancy and childhood by means of auscultation alone, though such murmurs 
are usually not so har^ as those due to congenital defects, and are not 
accompamed by cardiac enlargement or cyanosis. It should be recognised 
that a continuous murmur occupying systole and diastole may also be due 
to a venous hum transmitted from the neck as well as to arterio-venous 
aneurysm. 

If there be a history of a marked cyanosis soon after birth, and of the 
presence of clubbing of the fingers, evidence of enlargement of the right side 
of the heart, and a systolic thrill and murmur whose point of maximum 
intensity and direction of selective propagation are not so typical as those 
of the acquired form of heart disease present in early life, a positive diagnosis 
of the congenital form of heart disease is not difficult. The discovery of 
congenital anomalies elsewhere in the body favours the diagnosis of congenital 
heart disease. 

With regard to the differential diagnosis of the variety of the lesion or 
lesions, the reader is referred to the section on Symptoms, pp. 970-973. 

Prognosis. — The prognosis of congenital heart disease exhibits wide 
variation. If the defect be slight, as, for example, a patent foramen ovale 
or a small opening in the interventricular septum, a considerable proportion 
of cases may live to an advanced age without experiencing at any rate 
pronounced subjective symptoms. Even in these cases, however, there is 
a liability to bacterial infection, especially of a streptococcal nature. Such 
is by no means infrequent, particularly in the case of bicuspid aortic valves 
and a patent ductus arteriosus, and is of serious significance, being always 
fatal. If the defect is severe, the prognosis is more serious. In a large 
proportion of cases the duration of life is brief and, indeed, the individual 
may die a few hours after birth. According to Paul White, the prognosis 
depends upon two factors : (1) The degree of anoxaemia, which is indicated 
to a certain extent by the degree of cyanosis ; and (2) the amount of direct 
strain on the heart. It should be remembered that anoxaemia and cyanosis 
are not strictly comparable, for if there is a polycythaemia there may be a 
sufficient quantity of oxygen in the blood for the tissues, and yet there may 
in addition be enough reduced haemoglobin to cause the cyanosis. Lastly, 
the prognosis is much influenced by whether the patient is well protected 
against an unfavourable environment and intercurrent disease. 

Ectopia cordis is rarely compatible with extra-uterine life. Meso-cardia, 
dextro-cardia and defects of the pericardium are compatible with long life. 
Life cannot exist with a bilocular heart. Trilocular heart is compatible 
with life for some years, and, indeed, instances have been recorded in which 
individuals have lived to adult age ; usually, however, the period of life 
is short* Persons suffering from septal defects not infrequently live to an 
advanced age. When patency of the interventricular septum occurs alone 



SYPHILITIC AFFECTIONS OF THE AORTA 975 

and the opening is not large, the individual may live to past middle life ; 
when it oectus in association with other lesions, the pic^osis depends upon 
ike latter. The prognosis of an individual suffering pulmonary stenosis 
depends upon, besides those points already mentioned, whether there is a 
patent interventricular septum to afford relief to the over-distended right 
heart. Death may occur, on the one hand, within a few hours after birth, 
while, on the other, in the case of lesions of slighter grade, life may be pro- 
longed for 5, 10 or 20 years, and occasionally even to middle life ; indeed, 
if a patent interventricular septum be present in these slighter lesions, cases 
have been recorded in which patients have lived to the age of 60. Taking 
cases of pulmonary stenosis as a whole, however, most of the patients die at 
an early period of life. Pulmonary atresia is a much more serious condition, 
and life is prolonged for only a brief period. Cases of stenosis at the aortic 
orifice very rarely survive birth, and in those in which stenosis exists above 
the entrance of the ductus arteriosus, life is prolonged at the outside for a 
few months only, but when just below the entrance of the duct it may be 
prolonged till middle age or over. Cases of transposition of the great vessels 
do not survive for more than a few hours unless there is a septal defect, in 
which case they may live for some years, and instances up to adult or even 
middle age have been recorded. Persistence of the ductus arteriosus is not 
in&equently compatible with adult life, and individuals have been known 
to have lived even to old age. 

Treatment. — The general measures previously laid down are applicable 
also to this affection. It is particularly important that the patient should 
be kept warm, and it is imperative that careful and detailed measures should 
be adopted for the prevention of bronchitis ; if bronchitis should occur, 
adequate treatment should be adopted without delay. Even in the least 
serious lesions, care should be taken to guard against infection. When the 
tonsils are diseased, tonsillectomy is advisable in childhood if the risk is not 
unreasonable, but not during infancy. 

If cardiac failure supervenes, or if any complication occurs, they are to 
be treated on the lines laid down elsewhere. 


SYPHILITIC AFFECTIONS OF THE AORTA, THE HEART, AND 
THE PERICARDIUM 

This subject is one of much importance and also of considerable difficulty, 
more especially as regards the relative fre(][uency and diagnosis of the con- 
dition, which are intimately bound up with setiological and pathological 
considerations. I shall confine my remarks to the acquired form of the 
disease. 

Relative Frequency and Pathology. — Formerly the importance of 
syphilis as a cause of heart disease was not sufficiently recognised. Later 
the pendulum swung too much the other way. Thus, assertions that syphilis 
is responsible for a quarter to one-third of the total number of cases of 
organic disease of the heart, for about three-quarters of all cases of aortic 
incompetence and almost invariably for those in which there is an absence 
of a definite history of acute or subacute rheumatism, and is by far the 
most frequent cause of chronic myocardial disease are quite unwarranted. 
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As to the first, statistics vary exceedifigly, but it is probable that syphilis 
accounts for less than 10 per cent of all cases of organic heart disease in this 
^l^try, though its incidence is higher in some non*Europeaii populations ; 
it is the cause of about one-third of all cases of aortic incompetence and 
accounts fox a considerable majority of those occurring between the ages of 
40 and 60, especially in males ; and is an important sstiological factor of 
angina pectoris under the age of 40. There is good reason for the belief 
that syphilis as a cause of heart disease is diminishing. Ezcluding the 
possible effect of the present war, it is much more often responsible for 
such in males than in females. 

Syphilitic arteritis commences in the secondary stage but may only 
become marked in the tertiary. 

Acquired syphilis may affect the aorta, which may involve the orifices 
of the coronaiy arteries ; in the opinion of some writers, very rarely the 
coronary arteries themselves ; the cardiac valves ; and the myocardium. 

The pathology of syphilis of the aorta (syphilitic mesaortitis) and its 
results are described on page 1031, and elsewhere. 

The following considerations are among those noted : The first part of 
the aorta is the most commonly affected. Syphilis invades the aorta from 
without. The disease-process is the result of infiammation of the vasa 
vasorum and their terminations in the coats of the aorta. The adventitia 
and, later, the media of the areas of the aorta supplied by the inflamed vasa 
vasorum are secondarily affected, and the inflammation is mainly confined 
to these coats. The inflammation in the media is followed by absorption 
and, it may be, necrosis of the elastic tissue and muscle-fibres, and at a later 
date by new formations of fibrous tissues. The intima over the areas of 
inflammation is usually thickened. This is merely secondary, and is pro- 
tective or compensatory. In its earlier stages, it is to be distinguished ^m 
atheroma by the naked eye. It is to be added, however, that in the later 
stages, atheroma usually occurs in the thickened intima over the areas of 
inflammation ; also that syphilitic mesaortitis and primary atheroma may 
co-exist, especially in later life. 

The weakening of the middle coat of the aorta by syphilitic aortitis leads 
to dilatation of its lumen. This may be general (diffuse aneurysm), or 
localised (circumscribed or saccular aneurysm) ; the latter is usually accom- 
panied by some degree of the former. 

Syphilitic aortitis may give rise to narrowing or complete occlusion of 
the coroziary arteries (see p. 94S). As stated, in the opinion of some, sjrphilis 
may rarely affect the vessels themselves. The disease-process in the aorta 
may spread to the aortic cusps, giving rise to incompetence of the valve 
(see p, 932), and in the opinion of some it rarely extends to the base of the 
aortic cusp of the mitral valve. Syphilis may cause fibrosis of the m 3 ro- 
cardium, (see p. 949). Gummata are relatively rare. The commonest site 
is in the septum, especially high up, and in the case of the latter the 
conducting system may be implicate and auriculo-ventricular block may 
result, but they may also occur in the wall of the heart. 

In congenital syphilis, spirocheetes are frequertly numerous throughout 
the mj^ocardium, but the latter usually shows Uttle change although in some 
thete a good deal of proliferation of the connective tissue. Gummata 
may also be met with. 
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Symptoms. — ^Most patients do not consult a doctor for oaidiaG symptoioB 
before 15 to 25 (usually about 20) years after the prinlary infection, whereas 
in the great majority a£ cases the aorta has been affected long before this. 

The s 3 m[iptoms of syphilitic aortitis depend upon the extent of the lesion, 
that is, whemer there is involvement of the coronary arteries, general dHata^ 
tion of the aorta, aortic incompetence, implication of the myocardium, or 
saccular aneurysm. 

The most common early symptoms are dyspnoea on exertion ; oppression, 
discomfort or pain in the front of the chest, usually in the upper sternal ^ 
region ; and paroxysmal dyspnoea. It is important to recognise the char- 
acteristic features of the pain. It is often localised but may radiate to the 
arms and neck. Its degree may vary from slight to severe. It may come on 
spontaneously, t.e. apart ftom physical exertion, especially on lying down, 
in which event it may be intermittent or constant, and is generally aggra- 
vated by exertion ; or it may occur only on exertion, in winch case it may 
continue after the cessation of effort. There may occasionally be hyper- 
aesthesia over the painful area. Severe paroxysms of dyspnoea, including 
nocturnal, are not infrequent. There may be paroxysmal pain together 
with paroxysmal dyspnoea while at rest. Sometimes a moderate or faint 
systolic murmur and an accentuation of the second sound, the latter of 
whi(jh may be of low pitch, in the aortic area are present. Some observers 
are of opinion that rubbing sounds along the right border of the sternum 
may be noted, especially when the patient leans forward ; personally I have 
never been able to detect such. The foregoing manifestations may disappear 
after a few months or weeks, either spontaneously or the result of treatment. 

The subsequent course and presentation vary very considerably. The 
latter may include general dilatation of the aorta ; aortic incompetence ; 
angina pectoris ; involvement of the myocardium ; pulmonary and systemic 
venous congestion ; and saccular aneurysm. In the first, there may be 
pulsation in the suprasternal notch ; not infrequently a systolic murmur 
and a modification of the second sound in the aortic area as described ; 
and rarely impairment of percussion note over the manubrium sterni and on 
either side of it. For the results of X-ray examination, see below. Aortic 
incompetence may develop insidiously or otherwise. Involvement of the 
myocardium may reveal itself on electro-cardiographic examination by the 
presence of auriculo-ventricular block, or rarely by bundle-branch block, 
intraventricular block, or paroxysmal or persistent auricular fibrillation. 
If congestive failure occurs, it is usually progressive and may be rapidly so. 
As regards saccular aneurysm, see elsewhere. Sudden death is by no means 
rare. Subacute bacterial endocarditis may supervene. Lastly, relative or 
even complete recovery — either the result of specific treatment or spon- 
taneously — may occur at any period. 

X-ray examination may reveal general dilatation (Fig. 44), or saccular 
aneurysm, or both, of the aorta. With regard to the former, as the first 
part of the aorta is most commonly affected, the commonest X-ray finding 
is increased convexity of the right border of the supra-cardiac vascular 
shadow just above the right auricle. There may, in addition, be enlargement 
of the shadow to the left in the region of the aortic knob. Occasionally the 
descending thoracic aorta is affected. There may be also increased density 
of the shadow. If a saccular aneurysm projoots mainly backwards, the 
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shadow of the sac, when viewed &om the front, maj be within that of the 
aortio shadow itself. In such a case, rotation of the patient to the right or 
left will enable the observer to separate the shadow of the sac from that of 
the aorta. In saccular aneurysm, there is usually also some degree of general 
dilatation. In B 3 rphilitic aortitis, there may be also the characteristic changes 
in the aortic shadow of co-existing atheroma, especially in later life. If 
there is aortic incompetence, the enlargement of the left ventricle is shown 
by extension of the heart to the left and increased convexity of the left 
border, and the latter may exhibit exaggerated pulsation. 

In the early stages the Wassermann or other serum reaction is almost 
invariably positive, but as the disease becomes more chronic it is increasingly 
negative, although the frequency with which a positive Wassermann persists 
even in the case of patients who, clinically, have done well is surprising. 



Fig. 44. — Orthodiagram from a case of aortic incompetence, of syphilitic origin. The 
left ventriclo is moderately enlarged, and the aortio shadow is generally enlarged, 
especially on the right side. 

Diagnosis. — The following should be considered: Whether a previous 
history of a rheumatic or syphilitic infection ; the subsequent history ; the 
age ; the clinical picture ; the results of X-ray and electro-cardiographic 
examinations, the first being much more important ; the Wassermann or 
other serum reaction ; and the presence or otherwise of syphilitic stigmata. 

It is easy to overlook a rheumatic infection in childhood ; and there may 
be a history of both rheumatic and syphilitic infection in the same patient. 
Eheumatic disease usually reveals itself in early life ; syphilis generally in 
middle life ; while a cardiac affection coming on in the elderly is commonly 
the result of primary degenerative processes. A cardiac malady between 
the ages of 40 and 60, in the absence of hypertension and hyperthyroidism, 
is very suggestive of syphilis. Syphilis is an important cause of angina 
before the age of 40. 

The early manifestations of aortitis have been described. The pain 



SYPHILITIC AFFECTIONS OP THE AORTA 979 

differs fn)m that of angina pectoris in that its location is higher ; it has far 
less tendency to radiate to a distance ; it is more likely to come on spon- 
taneously, and to be persistent ; and if related to physical exerticm, not 
to disappear on the cessation of suoh« Paroxysms of dyspncsa are very 
suggestive. A combination of aortic and mitral valvular disease, especially 
before 30 years of age, points to a rheumatic origin. Aortic incompetence 
alone, i,e, without stenosis and mitral disease, occurring between the ages 
of 40 and 60 is in a considerable majority of cases due to syphilis, especially^ 
in males. It is to be noted that sometimes a combination of valvidar lesions 
the result of both rheumatic and syphilitic infection is occasionally met with. 

X-ray examination is of supreme value in all stages of the disease, and 
the frequency with which the early stages are overlooked could, in large 
measure, be remedied if all those with a history of syphilis were from the 
outset periodically examined by this method for evidence of aortitis. The 
results of X-ray examination have been described. It is necessary to dis- 
tinguish between general dilatation due to syphilis firom that caused by 
atheroma, or hypertension, or both. This is dealt with on p. 996. 

A serological test should be done in all doubtful cases. A negative is not so 
valuable as a positive reaction ; a single negative does not exclude syphilis ; 
and in some cases it may be advisable to employ a provocative dose of one 
of the organic arsenical preparations. We should, on the other hand, be 
careful not to place too much reliance on the result of the serum test ; it 
should be considered in conjunction with other data. Lastly, a positive 
reaction does not indictae that the patient is necessarily syphilitic ; and 
the same applies to the coexistence of other specific stigmata. 

Prognosis. — This depends largely upon early diagnosis and the kind of 
treatment adopted. Taking cases as a whole, the prognosis is very unfavour- 
able, in all probability owing to the fact that a correct diagnosis is not often 
made until the later stages of the disease. When untreated, the lesion is 
usually progressive, it may be rapidly so, and the mortality is high. If, on 
the other hand, a diagnosis is made early and treatment is prompt and 
suitable, there is a reasonable prospect of relative recovery, and not infre- 
quently recovery is even complete. Naturally iSie prognosis is much more 
favourable in the absence of saccular aneurysm, angina pectoris, congestive 
failure, and aortic incompetence, especially the first three. The first is 
discussed elsewhere. Even in the absence of angina pectoris and aneurysm, 
in aortic incompetence the prognosis is generally very unfavourable, death 
often taking place within two or three years after the onset of symptoms. 
Congestive failure in syphilitic aortitis is particularly unfavourable, rarely 
responding to treatment, and it is improbable that such cases will live for 
more than six months. The results of electro-cardiographic examination 
are sometimes helpful. Lastly, in all types of cases, surprising improvement 
is occasionally met with when suitable specific treatment is adopted. 

Treatment. — The question whether a preliminary rest is required, and, 
if so, how much should first be considered. I would add that even in the 
absence of obvious manifestations of cardiac failure a rest of four to six weeks 
is an advantage. The various measures which may be applicable to any 
from of cardiac disorder should be reviewed in detail. See pp. 861-875. 
Apart from these considerations, the indication is for anti-specific treatment, 
even in the absence of a positive serum reaction. This should be prompt, 
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smtable, and prolonged. I am a £rm believer in the employment of the 
arsenical organic preparations, not excluding cases of angina pectoris and 
congestive failure, but Only under certain conditions, as set fortii below. 
Their indiscriminate use is attended with danger, even of grave degree ; 
they may give rise to a focal reaction and consequent increased involvement 
of the orifices of the coronary arteries. 

The scheme 1 recommend is the result of some conversations I have had 
with Col. L. W. Harrison, to whom I desire gratefully to acknowledge my 
indebtedness. 

It is always advisable to begin treatment with bismuth or mercury, 
preferably the former. A very useful preparation for the first course is the 
iodo-bismuthate of quinine (see pp. 218, 219), which contains approximately 
20 per cent, of the metal. A suitable course would be 20 intramuscular 
injections of the 10 per cent, emulsion, in doses of 3 or 4 c.c. twice weekly, 
the course lasting approximately 10 weeks. Alternatively, the iodo-bis- 
muthate may be administered for 10 injections and the course be completed 
with 6 injections of a compound with a higher content of bismuth metal, 
such as the oxychloride (see pp. 218-221), which contains 80 per cent., at weekly 
intervals. In this case the weekly injection from the fifth week would be 
such as contained 0*16 to 0-24 g. bismuth metal. Another alternative is to 
give from the start a course of 20 injections of an oil-soluble preparation 
(see pp. 217-221) in doses of 2 c.c. twice weekly. For further details of bismuth 
preparations, their choice and the technique of their administration see 
pp. 217-22 1 . Throughout it is important to keep a close look out for evidence 
of irritation of the ladneys. Any sign that the bismuth is producing this 
would be an indication to suspend the remedy and resume, with a smaller 
dose, only when the signs of irritation had disappeared. 

Concurrently with the injections, potassium iodide should be given in 
doses of 16 grains thrice daily. 

A month after the end of the first course a second one should be com- 
menced, and continued until 10 injections of an insoluble compound of 
bismuth each containing 0*16 to 0*24 g. bismuth metal, have been given at 
weekly intervals. During* this course, provided that there is no contra- 
indication in angina pectoris or congestive heart failure, a cautious start 
may .be made with one of the arsphenamine preparations, either sulphar- 
sphenamine (kharsulphan, metarseiiobillon, myosalvarsan, sulfarsenol, or 
sulphostab) intramuscularly, or neoarsphenamine (neoarsphenamine-Evans, 
neokharsivan, neosalvarsan, novarsan, novarsenobillon, or novostab) intra- 
venously twice weekly, in such doses as the following : 2x 0-10 g., 4x 0-15 g., 
4x0-30 g., and 10x0*45 g. For technique of injection of the arsphenamine 

n arations see pp. 210-214. 

t is important in administering arsphenamine preparations to these 
cases to avoid general reactions. These are more common after intravenous 
than intramuscular injection and after rapid than slow injection. Any 
general reaction is an indication to reduce the next dose to the minimum 
with which the course was started, and, if it is repeated, the administration 
of the arsphenamine preparation should be suspended. 

If the arsphenamme preparation has been well tolerated, in the third 
course, commenced 6 weeks after the end of the second, it may be given 
once weeUy concurrently with a weekly dose of an insoluble bismuth pre- 
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paratian, the total injections of each type of remedy being 10. FoUowing 
the third course, mercury and iodide may be administered by the mouth 
for about three months, and afterwards the specific treatment be continued 
as recommended for cases of latent syphiUs on p. 223. 


ANGINA PECTORIS 

General Considerations* — The subject of angina pectoris is of much 
practical importance, more especially as regards diagnosis and the manage- 
ment of a case. Thus, in my experience, the malady is frequently over- 
looked and, moreover, many patients die many years earlier than need be. 

At the outset it is of cardinal importance to understand what is meant 
by the term. Angina pectoris is a symptom-complex, which may be associ- 
ated with a diversity of cardio-vascular organic disease, and may even be 
independent of such, e,g. severe ansemia. It is characterized by paroxysmal 
attacks of pain, in the great majority of cases in the front of the chest, most 
commonly in the retrosternal region, with a tendency to radiate in certain 
directions ; frequently accompanied by a sensation of oppression or con- 
striction ; or, occasionally either of these sensations without pain ; and 
the exciting cause of the first attacks is in the great majority of cases physical 
exertion. 

Etiology, Morbid Anatomy, and Pathogenesis. — Heredity is, in my 
opinion, certainly a factor, one of the reasons for this being that cardio- 
vascular degenerative changes are more prone to occur in certain families. 
The malady is found more frequently in those who are passing from middle 
into elderly life ; if syphilis is the cause, not infrequently earlier ; while in 
aortic incompetence the result of antecedent acute or subacute endocarditis 
it may be met with in the third or even the second decade. It is much more 
common in those classes of society who are subject to excessive mental or 
emotional stress or strain, being relatively uncommon in those whose occupa- 
tion is of a manual character ; in which connection, I ara of opinion that 
mental and emotional stress and strain are undoubted, if not potent, causes 
of atheroma of the coronary arteries. It is more likely to occur in individuals 
with an unduly sensitive nervous system. Other predisposing causes are 
those of atheroma (see p. 1038) ; hypertension ; syphilis ; acute and sub- 
acute rheumatism ; and occasionally one of the other acute infective diseases, 
particularly influenza and enteric fever. In syphilis the disease-process 
involves the orifices of the coronary arteries, or gives rise to aortic incom- 
petence. 

The most common structural changes are disease of the coronary 
arteries, disease of the aorta, aortic incompetence, especially of syphilitic 
origin, and chronic myocardial disease, the last usually the result of coronary 
disease. By far the most common is atheroma of the coronary arteries. 
There may be old infarcts in the myocardium. 

In coronary disease there may be, in addition, spasm of the vessels. It 
is believed that the attacks are sometimes induced by spasm of the vessels 
even in the absence of organic disease. Angina occasionally occurs in aortic 
regurgitation, generally due to syphilis. It is rarely met with in paroxysmal 
tachycardia (or paroxysmal auricular flutter with a very rapid ventricular 
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late or paroxysmal auricular fibrillation with a very rapid ventricular rate), 
thyrotoxicosis, and in severe aneemia, independent of organic cardio-vascular 
disease. 

Among the exciting causes of the attacks are physical exertion, emotional 
excitement of any kind, mental effort, cold, such as exposure to a cold wind 
or atmosphere, and cold sheets, the ingestion of food, and dyspepsia, particu- 
larly attended with distension of the stomach or colon. There may be a com- 
bination of two or more factors. Thus, an attack is more likely to occur 
during physical exertion after a meal. An extreme example is hurrying 
uphill on a cold day against a strong wind and engaging in an excited con- 
versation soon after a full meal. Physical exertion is much the most frequent 
exciting cause, and in the first attacks is so in the great majority of cases. 
In the case of physical exertion the attacks almost always occur dming it ; 
in that of emotional excitement, usually so ; and in that of mental effort, 
generally afterwards. 

Angina pectoris sometimes follows coronary occlusion. Again, the same 
individual may at one time suffer from angina and at another from coronary 
occlusion. 

It is to be observed that angina pectoris rarely affects those with con- 
gestive heart failure or auricular fibrillation. Moreover, if either of these 
supervenes in those suffering from angina pectoris, usually no further attacks 
occur. 

The hypotheses which have been advanced as to the actual cause of the 
attack include the following : 

The current view, which is probably correct, is that the attack is due to 
transient relative anoxaemia of part, or less frequently the whole, of the 
myocardium. The supply of oxygen is insufficient for the demands made 
upon the heart muscle. The greater the degree of anoxaemia the more easily 
is an attack induced. The anoxaemia is in the vast majority of cases due 
to inadequacy in the amount of arterial blood supplied to the myocardium. 
In the great majority of these this is the result of structural disease of the 
coronary arteries. It is believed that it may be caused by functional spasm 
of the vessels. In aortic incompetence, there is a diminished coronary circula- 
tion due to the low diastolic pressure. In paroxysmal tachycardia, the 
shortening of the diastolic period also gives rise to a diminished coronary 
circulation. Thyrotoxicosis makes an excessive demand on the circulation. 
In severe ansemia the smaller haemoglobin content results in a deficiency 
in the carrying power of the blood, i.e. the anaemic type of anoxaemia. 
Lastly, an attack can occur when there is a diminished oxygen saturation, 
i.e. such as obtains at a high altitude or in a partially exhausted chamber. 
In support of the anoxaemic origin of angina pectoris, the following may 
be mentioned. The pain of angina resembles that of coronary occlusion ; 
transient changes in the electro-cardiogram similar to those of coronary 
occlusion have been noted during the attacks in some cases ; and experi- 
mentally induced anoxssmia in the subjects of angina has in some brought 
on attacks of pain and, in some, transient changes in the electro-cardiogram. 

The late Sir Cliffoi^ Allbutt regarded the phenomena as generally, but 
not always, produced by tension of the first part of the aorta, which is the 
seat of some infiammatory or degenerative lesion. He described certain 
rarer cases in which the morbid stress falls on the pericardium. He was 
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of opinion that the relief of pain by nitroglycerine was due to dilatation of 
the peripheral arteries and a diminution of the blood pressure in the aorta ; 
and that sudden death, when it occurs, is the result of “ vagus inhibition,’* 
the shock of the pain causing asystole, associated with myocardial and 
coronary disease, which is so frequently found in the subjects of angina. 
Wenckebach believed in the aortic origin of the attack in the majority of 
cases. The late Sir James Mackenzie’s views were the following : That angina 
pectoris is an expression of exhaustion of the heart muscle, together wi& a 
susceptible nervous system. The pain is a viscero-sensory reflex ; the sense 
of constriction a viscero-motor reflex, giving rise to spasm of the intercostal 
muscles. That sudden death is due to the lesion causing the pain, and is 
frequently the result of ventricular fibrillation. Other hypotheses are that 
the attack may be due to neuralgia of the cardiac nerves ; or to cramp, 
or spasm, of the heart ; or to distension of an enfeebled left ventricle. 

In conclusion, it should be noted that the precise actual cause of the 
attack is not at present fully understood. While the anoxsemic origin may 
be accepted in the majority of cases, this does not exclude the possibility 
of the pain of angina arising in the aorta, as suggested by the late Sir Clifford 
Allbutt, in certain cases. 

Ths Varieties of Angina. — ^Various methods of classification are em- 
ployed by different writers, among which are the following : (1) Angina minor 
and angina major ; (2) primary and secondary angina ; (3) true and false or 
pseudo-angina ; ( 4 ) angina of effort (or exertion) and angina at rest — ^the 
Tatter being sometimes called angina of decubitus ; and (5) angina of effort 
and angina of coronary occlusion with myocardial infarction. 

The first, in my opinion, serves no useful purpose. Eor angina may range 
from pain which is slight to that which amounts to anguish ; between these 
two extremes there is an almost infinite variety in the severity of the attacks ; 
there is no approximate line of demarcation between the two forms ; and 
the same individual may experience attacks of considerable or even great 
variation at different times. Respecting the fourth, it is to be observed 
that the subjects of angina at rest almost always also suffer from angina 
of effort. 

The last classification of angina, i,e, angina of effort and that of coronary 
occlusion rests upon the fact that in both the locality and distribution, and 
the character of the pain are similar ; in the opinion of most, but be it noted 
not of all, the cause of the pain is the same, i,e, anoxaemia of the myocardium ; 
and transient modifications of the electro-cardiogram resembling those of 
coronary occlusion have been observed in some cases of angina during the 
attacks. 1 am of opinion that this classification is fundamentally erroneous, 
for the following reasons ; (1) In angina pain constitutes almost the whole 
clinical picture, whereas in coronary occlusion it is only a part and, moreover, 
the component parts of the clinical picture are usually very unlike. A careful 
comparison of me clinical features outlined on pp. 984, 985 and pp. 991, 992 
respectively will readily reveal the foregoing. (2) Pain (or a sensation of 
oppression or constriction) may be absent in coronary occlusion. (3) As has 
been pointed out, angina may be associated with a diversity of cardio- 
vascular organic disease, and may even be independent of such ; whereas in 
occlusion there is a uniformity of the patholomcal condition. (4) In angina 
there is a relative and transient anozasmia, wWeas in occlusion the blood 
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supply ia completely aud permanently cut off, and that part of the wall of 
the heart is permanently destroyed. (5) The appropriate therapeutic measures 
are very different. 

The best classidcation} in my opinion, is (1) angina associated with organic 
oardio-vascular disease, and (2) that which is independent of such. The 
latter may occur in paroxysmal tachycardia, thyrotoxicosis, severe anaemia 
and, it is believed, functional spasm of the coronary arteries. 

Symptoms. — The exciting causes of the attacks have been described. 
It is to be noted that an attack may exceptionally occur during rest and even 
during sleep. 

Paroxysmal pain is the cardinal feature. Its onset is usually sudden, 
it increases rapidly in severity, and subsides more or less gradually. Its 
degree may vary from slight discomfort to that of intense anguish. In the 
great majority of cases, the pain is situated in some part of the front of 
the chest. It occurs most commonly in the retrosternal region ; next, across 
the front of the chest ; sometimes on either side of the front of the chest, 
more often the left ; not infrequently in the epigastrium or lower in the 
abdomen— the so-called angina abdominis ; rarely in the back of the chest ; 
and more rarely in any of the areas to which pain arising in a more common 
site may spread (see later). The pain has a tendency to radiate in certain 
directions ; frequently to the left shoulder and armpit ; in many oases down 
the left arm, generally on the ulnar side, usually not beyond the elbow, but 
it may extend as far as the tips of the ring and little fingers ; sometimes both 
arms ; occasionally the right arm only ; to near the angle of the scapula, 
on one or both sides, or to a wide area in the back of the chest ; ui an upward 
direction, to the infra-clavicular region, the neck, the jaw, especially the 
left, the occiput, or even the top of the head ; or in a downward direction, 
to the abdomen, or even to the lower extremities. When the locality of the 
pain is in an area to which that arising in a more common site may spread, 
it may or may not radiate. As a general rule, the more severe the pain, the 
more frequently does it radiate and also the wider the radiation. 

The pain is frequently accompanied by a sensation of oppression or 
constriction, and the latter may be so severe that the patient experiences 
a sensation as if the chest were hdd in a vice. Occasionally there is oppression 
or constiiotion without pain. Instead of pain, or a sensation of oppression ox 
constriction, the patient may complain of a sensation of rawness or of burning 
in the front of the chest. There may be a sensation of weight or of tingling 
or numbness in the left arm. The breathing is generally restricted, and its rate 
is only infrequently increased. If the patient is in motion, usually he becomes 
immobile and remains so, and with a cessation of effort, the pain quickly 
subsides. Sometimes, however, he is able to continue his effort without 
pain. If the pain is at all severe, it is often accompanied by a sensation of 
anxiety out of proportion to its severity and, if still more severe, occasionally 
by a sense of impending dissolution— angor animi. It is believed by some 
that very rarely a sense of impending dissolution occurs alone, without 
pain — the angina sine doiore of Gairdner. 

The expression of the face may be anxious. Ihe skin may be pallid, and 
there may be a clammy sweat, but occasionally the opposite ia the case. 
There may be flatulence, nausea^ occasionally vomiting, aiwl very rarely 
hieoough. The pulse-rate vaiias in different cases ; in some it is increased, 
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while oocaiionaily it is dimmished. The blood premtie is ge&eialiy increftsed 
to some extent d^ing the attacks. The cardiac soundB may be weak* There 
may be irregv^rity of rhythm, funially due to extra-eystoles. 

The duration of the attack may vary from a few seconds to a few minutes 
or longer, the average being a few minutes^ and even severe attacks rarely 
last much longer. 

The term status angi^us is applied to prolonged attacks of pain, periodi- 
cally increasing and diminishing, or a series of attacks, which are practically 
always due to coronary occlusion. 

The severity of the attacks may vary from pain or a sensation of oppres- 
sion or constriction or rawness or burning, each only of slight degree and last- 
ing for a few seconds, to pain which amounts to anguish. The locality and 
distribution of the pain and how it is induced are of much greater significance 
than its variety. 

As the attack subsides, the patient may belch up a large quantity of air, 
and it is often followed by the passage of abundant pale urine. After the 
attack there may be exhaustion, aching in the area of the pain, a sensation 
of weight, or of tingling or numbness in the left arm, and hyperiesthesia or 
hyperalgesia over the painful area, even for some time. On the other hand, 
it is surprising how soon the patient may be free from symptoms, even after 
a severe attack. 

In the early stages the attacks may be related only to the more severe 
forms of physical exertion, and the same applies to other exciting causes ; 
the symptoms may be only mild ; the pain may not radiate ; the attacks may 
be very brief ; and the symptoms may disappear as soon as the exciting cause 
ceases. As the malady progresses, the attacks tend to become more and 
more easily induced, so that they may occur when the patient is walking 
at the ordinary rate or even slowly on the level, or even during the act of 
eating ; the B3rmptoms tend to become more severe ; more frequently does 
the pain radiate and also over a wider area ; the duration of the attacks is 
increased ; and the symptoms last longer after the exciting cause ceases. 
Ultimately the attacks may appear to be independent of any obvious exciting 
cause. In this connexion, however, it is necessary to pomt out that in at 
least a considerable proportion of these oases such is really not the case, 
for, on careful inquiry, it will be found that they occur when the patient is 
tired, it may be some time after an exciting cause. On the other hand, the 
first attacks may be severe ; the severity of the attacks may alternate ; and 
the attacks may become less severe and even cease, either as the result of 
treatment, or spontaneously. 

Death may occur daring or after an attack, the result of ventricular 
fibrillation, or, less frequently, of coronary occlusion. 

Diagnosis. — This ^ay be very difficult when the symptoms are slight 
and there is an absent of evidence of cardio-vascular ffisease, particularly 
in the case of the former. Nevertheless, if ail the avenues of investigation 
be fully taken advantage of, a correct opinion is possible in the ^eat majority 
of cases. The following points, among others, require consideration : the 
age ; the sex ; the history of the patient’s complaint ; and the results of 
examination, this including by the X-rays and the electro-cardiograph. 

The history of the patient’s complaint is of pre-eminent importance, 
and is of infinitely more value than what is found on clinioal and instru- 
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mental examination — indeed, there may be a complete absence of abnormal 
findings in the subjects of undoubted angina pectoris. It follows, therefore, 
that a searching and detailed inquiry of the patient’s complaint, from its 
inception, should be made. The characteristic features of the pain and con- 
comitant symptoms, together with the existence and nature of the exciting 
cause, have been described so fully that all that is needed is to refer the reader 
to such for his careful consideration. The following may be added : A note- 
worthy feature is that, in the same individual, excepting when the malady is 
increasing, if physical exertion is the exciting cause there is a remarkable 
constancy in the degree of such which induces an attack, so that the patient 
comes to know from experience what kind or rate or amount of effort which 
will probably, if not almost always, bring on an attack ; and this also applies 
in considerable, though less, degree as regards the other exciting causes. 
Another is the relative absence of variation in the locality and radiation, the 
character, and the severity of the pain. These are of considerable diagnostic 
value. The infrequency of the increase in the respiratory rate is of some 
diagnostic significance ; and if such is pronounced, it may be assumed that 
there is defimte involvement of the myocardium. If the patient is seen during 
an attack his attitude and expression are of help. Lastly, in the vast majority 
of cases, at least in the earlier stages, the symptoms are immediately relieved 
by nitrites. 

The results of clinical and instrumental examinations, those indicative 
of atheroma of the coronary arteries, atheroma of the aorta, and fibrosis of 
the myocardium, are the most important. For clinical electro-cardiography, 
see p. 1022. 

Angina pectoris should be distinguished from indigestion ; coronary 
occlusion ; pain in the prsecordium of extrinsic origin ; the pain of cardiac 
failure ; biliary, intestinal and renal colic, especially the first ; acute pleurisy 
and acute pericarditis ; pleurodjmia and intercostal neuritis ; arthritis of 
the dorsal spine or of the left shoulder joint ; and intrathoracic aneurysm and 
new growth. 

Angina pectoris, especially the less severe attacks, is very frequently 
mistaken for indigestion. There are three main reasons for this : (1) Patients 
suffering from angina are more likely to get an attack during physical exertion 
after a meal, and therefore not infrequently regard the attack as of gastric 
origin. (2) In angina pectoris, the locality of the pain is often in the lower 
part of the front chest, or epigastrium, or both. (3) As the attack subsides, 
the patient may belch up a large quantity of wind, with subsequent relief. 
In the differential diagnosis, whenever an individual in middle or later 
life, especially a male, complains of pain in the epigastrium or lower part of 
the front of the chest after meals, inquiry should invariably be made whether such 
occurs only, or especially, on exertion after meals : ai^, moreover, whether he 
is subject to pain on exertion irrespective of meals. In indigestion usually the 
pain does not reach so high, and there is an absence of radiation in certain 
directions. The response to nitrites and suitable remedies for indigestion 
respectively is of diagnostic value. The distinguishing features between 
angina and coronary occlusion are described on p. 992. Pain of extrinsic 
origin and that indicative of cardiac failure are described on p. 877, and should 
present no difficulty. Among other things, in angina pectoris the pain in the 
great majority of cases is situated either in the retrosternal region or across 
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the front chest ; when physical exertion is the cause, the attacks almost 
alw^s occur during it ; and they are of shorter duration. 

The diagnosis between severe angina pectoris and biliary colic in which 
the pain is situated in the epigastrium or lower retrosternal region may be 
difficult, especially as the pain of the latter may radiate upwards anteriorly, 
possibly as high as the neck ; and, moreover, it should be remembered that 
the two maladies may co-exist. A careful consideration of the respective 
features will, however, almost always result in a correct diagnosis. Thus, in 
biliary colic there is an absence of an exciting cause ; the onset and termina** 
tion are still more sudden ; the pain radiates also in other directions character- 
istic of that malady ; it never involves the arms ; there is great restlessness, 
and there is usually nausea and vomiting. 

Prognosis. — This is less difficult than formerly, for it is now more possible 
to determine the nature and severity of any associated cardio-vascular morbid 
condition. Nevertheless, it is still very difficult, for the malady is exceedingly 
varied and one of its characteristic features is the uncertainty of its outlook. 
Death may occur even during one of the first few attacks ; it may take place 
during what appears to be a mild attack ; and the attacks may cease for years, 
and even after the severest attacks there may be no recurrence. Taking cases 
as a whole, the average duration of life after the first attack is certainly 
less than ten years. A few, however, live to old age. 

In any given case, the following points require consideration : the 
aetiology ; the nature and severity of any associated cardio-vascular organic 
disease ; how easily the attacks are induced — ^for example, in the case of 
physical exertion whether on the one hand only on hurrying up an incline or 
on the other even when walking slowly on the level ; the severity of the 
attacks, how long they persist after the cessation of the exciting cause, and 
their frequency ; are they becoming more easily induced, or more severe, or 
more frequent ; the nature of the exciting cause ; do the attacks occur while 
at rest ; whether in future it will be possible for the patient to modify his 
manner of life so as to avoid what he has found by experience to be the 
exciting causes of such ; and the response to treatment. 

As regards the first, among the most favourable cased are those which 
occur in paroxysmal tachycardia, thyrotoxicosis, severe anaemia, and focal 
sepsis, such as in cholecystitis. Hypertension as a cause is not unfavourable, 
unless of very severe grade, or there is much arterial degeneration or the 
kidneys are involved. When chronic valvular or chronic myocardial disease 
is the result of antecedent acute infiammation, the outlook is much more 
favourable than when due to primary degenerative processes. When syphilis 
is the cause, the prognosis depends upon the response to treatment but is 
usually unfavourable. The nature and severity of any associated cardio- 
vascular organic disease is perhaps the most important consideration of all. 
This is dealt with under their respective headings. It is to be remembered 
that atheroma tends to be progressive. How easily the attacks are induced 
is probably of more significance than their severity. When emotion is the 
exciting cause, the outlook is better than in the case of plwsical exertion 
since it affords an opportunity for successful treatment. The latter also 
applies in the case of a sensitive nervous system, and this is one of the reasons 
'smj the malady is more favourable in females than in males. If attacks occur 
while the patient is at rest, the prognosis is usually very grave. 



988 DISEASES OP THE CIRCULATORY SYSTEM 

Treatment. — ^This cesolves itsdf into two paits : A. Treatment of an 
attack ; B. The prevention of the recurienoe of the attacks. 

A Tbeatment of ak Attack. — The patient should be warned to remain 
still and, as far as possible, place himself in the position he finds by ezperienoe 
affords him most relief, until at least several minutes have elapsed after 
the cessation of the attack. In the majority of cases the most effioacioas 
and suitable remedies are the nitrites. Those most frequently used are 
amyl nitrite (2-6 minims or more), glyceryl trinitrate (nitroglycerine) 
(^^th— 2 ^th gr. or more), sodium nitrite (|-2 grs. or more), and erythrityl 
tetranitrate (^1 gr. or more). The last two are much more useful for prophy- 
lactic purposes. The rapidity of action of the respective drugs is in the order 
in which they are placed, and the duration of such inversely so. While 
amyl nitrite is the most rapid in its action, glyceryl trinitrate is often, if not 
usually, to be preferred, among other reasons being that it is less likely to 
cause any disagreeable effects, and is more convenient. Amyl nitrite is 
inhaled from a glass capsule covered with silk, which is broken. Glyceryl 
trinitrate is best administered in the form of tablets, which should be chewed, 
or placed beneath the tongue and allowed to dissolve, instead of being 
swallowed. Care should be taken that the preparations are fresh and can 
be easily used by the patient, i,e. that the box containing the amyl nitrite 
can be opened and the capsules broken easily, and that the tablets of glyceryl 
trinitrate are not hard. The dose of amyl nitrite or glyceryl trinitrate should 
be sufficient to ensu|re complete relief without inducing any disagreeable 
symptoms ; and it may be necessary to repeat the dose. The effects of 
these remedies are sometimes enhanced by a dose of a diffusible stimulant 
or, if there is gastro-intestinal flatulence, of a carminative mixture. The 
patient should invariably carry about with him the foregoing, with instruc- 
tions under what circumstances and how they should be used. If amyl 
nitrite and glyceryl trinitrate fail, morphine hypodermically, in sufficient dose, 
is indicated. Failing these, the inhalation of ether or chloroform, cautiously 
administered, may be tried. If the remedies enumerated arc not at hand, 
a large dose of a diffusible stimulant (brandy, whisky, ether, or ammonia), 
or the application of heat over the area of the pain may be helpful. When 
there is collapse, suitable measures should be adopted 

I would emphasise that after a severe attack of angina, the patient should 
have a period of rest (see also later). I have known of a number of deaths 
because this has been omitted. 

B. The Prevention of Recurrence op the Attacks.— In the first 
place, the sstiology and any associated cardio- vascular affection, such as hyper- 
tension, syphilitic aortitis, focal sepsis, and severe ansemia should be reviewed. 
In the next place, in a certain proportion of cases the question of a pre- 
liminary rest should be considered. Such is indicated if there is tiredness or 
exhaustion of the heart or nervous system ; or if the attacks of pain are 
severe and frequent, or occur when the patient is even walking slowly on 
the level and, still more so, while at rest ; or if, in other cases, suitable treat- 
ment has proved unsuccessful. The amount of rest varies considerably. In 
some cases partial rest for a period suffices. In severe cases, at least some 
weeks and it may be months of complete rest, both physical and mental, 
naturally followed by a period of partial rest, is required. Thirdly, in 
no cardio - vascular affection other than hypertension is the patient’s 
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mamer o£]jfe of such cardinal importance. A detailed inveetigation of tbe 
patient’s general mode of life, Im occupation, habits, hours in bed, the 
amount and character of his sleep, how long he takes off for his meals, his 
mental and emotional character, and the exciting causes of the attacks, should 
be made. 

Having done this, I would ask my readers carefully to consider the various 
therapeutic measures described on pages 861-875. 

There is no cardiac malady in which it is more necessary for a patient to 
live within the limits of his strength, according to the rules laid down there* 
He should carefully avoid anythmg he has found by experience likely to 
induce an attack. It is advisable that he should not engage in physical 
exertion soon after a meal, or against a strong or cold wind. Warm under* 
clothes, and a locality which is non-hilly and of a mild climate, are to 
be enjoined ; while cold rooms, cold sheets at night, and hot and cold 
baths are contra-indicated. Flatulent distension of the stomach or colon 
should be attended to. Any existing obesity should, without fail, be 
treated. 

With the object of diminishing the incidence of the attacks, sedatives are 
often helpful, especially if the patient suffers from an unduly excitable nervous 
system. See p. 863. The xanthine group of drugs are perhaps occasionally 
of use. 

It has been suggested that treatment by insulin and dextrose may be of 
value in an^a pectoris. There is atheroma of the coronary arteries in the 
great majority of cases, which must lead to impairment of myocardial nutri- 
tion. If, as seems likely, metabolic derangement in the myocardium contri- 
butes to the production of angmal pain, the application of glucose-insulin 
therapy should be of benefit. Five units of insulin subcutaneously, followed 
in fifteen minutes by 50 grammes of dextrose by the mouth, is given once daily. 
This may be continued for one or some weeks. Although beneficial results 
have been reported by a number of workers, as yet there are insufficient data 
to determine the value of this method of treatment and also the special indica- 
tions for its use. X-ray therapy and diathermy have also been employed, 
and they deserve further investigation. 

Glyceryl trinitrate (^"J"(rth-^^u^th gr.) may be tried as a prophylactic 
measure a few minutes b^ore engaging in reasonably necessary physical 
exertion. When the patient is subject to nocturnal attacks, sodium nitrite 
or erythrityl tetranitrate at bedtime may be of help, failing which a 
sedative or hypnotic, including a trial of bromide, chloral and opium, is 
indicated. 

Surgical Treatment . — During the last two decades or so, surgical treatment 
has been resorted to for the relief of pain ; and, quite recently, with the object 
of establishing a collateral circulation of the myocardium and so attacking 
the underlying cause. The first comprises varieties of cervical and dorsal 
sympathectomy, paravertebral injection of alcohol, dorsal laminectomy, and 
removal of the thyroid gland. 

Jonnesco, in 1916, introduced a variety of cervical sympathectomy, and 
others were tried. Later, varieties of dorsal sympathectomy were substituted. 
As in the case of cervical sympathectomy, dorsal sympathectomy is an 
operation and general anaesthesia is usually required, but if conducted with 
skill the mortality is relatively low. In the great majority of cases the opera- 
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tion is succeseM in the rdief of pain, but there aro often some disagreeable 
after-effects. Paravertebral injection of alcohol is a comparatively minor 
prooedure, does not require a general ansesthetic, and is safe. There are 
m£S.culties connected with techmque but these are gradually being overcome. 
While not so certain in its results as dorsal sympathectomy, it is very frequently 
successful. Much depends upon the competence of the operator. The pro- 
cedure may be repeated. A disadvantage is that a persisting severe intercostal 
neuralgia sometimes follows. Some cases of dorsal laminectomy, followed by 
relief of pain at the level of the operation but not below, have Wn recorded, 
Total removal of the thyroid gland was introduced by Blumgart and others. 
By diminishing the metabolic rate, the work of the heart is reduced. There is, 
however, some reason to believe that the relief of pain is not entirely due to 
this but is partly the result of damage or section of various sensory pathways, 
and those who hold this view prefer partial thyroidectomy, as in the case of 
thyrotoxicosis. Removal of we thyroid gland, total or partial, is a long 
operation and is more severe than is sympathectomy but in skilful hands the 
mortality is comparatively low and the results are good in a large proportion 
of cases. It is contra-indicated if there is a history of recent coronary occlusion. 
A period of rest in bed before and a longer one after the operation are neces- 
sary, If myxcBdema follows the operation minimum doses of thjrroid should 
be administered. Revascularisation operations in the form of pericardial 
implantation of subpectoral muscle and cardio-omentopexy have been per- 
formed by a number of surgeons, very notably by Beck and O’Shaughnessy. 
These procedures are in the experimental stage, but some brilliant results 
have been recorded and they certainly deserve further investigation, includ- 
ing experimental, and trial. There must be undoubted evidence of a deficient 
coronary circulation due to organic disease. 

As to the question whether surgical treatment should be employed and 
if BO which method should be chosen, the following considerations apply : An 
adequate knowledge of the history of the case. A thorough examination, 
including by radioscopy and the electro-cardiograph. An accurate diagnosis. 
The patient should be under observation for some time. A very careful 
flection of cases. At least as regards grafting operations, removal of the 
wyroid, and sympathectomy, very special skill and experience on the part of 
the surgeon is indispensable. Operative measures should be considered when 
pain is severe and is very easily induced, such as on walking slowly on the level, 
and still more so if it occurs even during rest ; the malady is increasing in 
severity; various other methods of treatment, including at least several 
months complete rest, have been tried and failed ; and particularly if the 
condition of the heart itself is relatively little affected. If the disadvantage 
of troublesome intercostal neuralgia sometimes following the procedure could 
be overcome, paravertebral injection of alcohol might well be tried more 
frequently. The grafting operations appear to be the most likely of all to have 
permanent results. Formerly it was considered that when there is organic 
msease of the heart, the coronary arteries, or the aorta, the pain is a protective 
measure and its removal may be fraught with danger. Leas is now thought of 
this. Even so, it is highly important that the patient should live withm his 
cardiac strength. Lastly, it is probable that the attitude as a whole in this 
country towards the surgical treatment of angina is too conservative. 
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CORONARY OCCLUSION WITH INFARCTION OF THB HEART 

Synonym. — Coronary Thrombosis. 

Etiology and Pathology. — Coronary occlusion with infarction of the 
heart occurs most frequently in those who are passing from middle t o elderly 
lif^ and is much more common in male s than in females. HoFlBIroq^n^ 
tEere is a history of hypertension* It has been pointed out that complete 
occlusion of a coronary artery Ts almost always due to atheroH^ft, usually' 
occurring suddenly as the result of thrombosis but sometimes gradually due 
to a progressive narrowing of the lumen of the vessel caused by the disease- 
process itself ; and is also rarely the result of embolism, in which event the 
occlusion is sudden. See p. 948. The general consensus of opinion is that in 
about hajf the cases there is a previous history of angina pectoris. In my 
opinion, if a full and accurate history were obtained in all cases, the percentage 
would be materially higher. 

The descending branch of the left coronary artery near its orifice is most 
commonly affected, with infarction of the wall of the left ventricle near the 
apex, especially the anterior portion, and the adjacent part of the inter- 
ventricular septum ; and the next most frequent is either the right coronary 
artery or the circumflex branch of the left, with infarction of the posterior 
wall of the left ventricle near the base. A mural thrombus on the inner 
surface of the infarct is of frequent occurrence. This may give risei to 
embolism in the brain, kidneys, spleen, intestines, limbs or elsewhere. 

IF the infarct extends to the pericardium, fibrinous pericarditis results. 
Connective tissue proliferation takes place around the necrosed tissue. 
Sometimes the infarction undergoes autolytic softening, a condition which 
is called myomalacia cordis. Rupture of the heart at the site of the infarct 
may take place at once, with resifltant haemo-pericardium ; or an aneurysm 
may develop, which later on may rupture ; or there may merely be a fibrous 
scar. 

Symptoms. — The most common and prominent symptoms at the onset 
are pain, shock and circulatory collapse, dyspnoea, and perhaps nausea ami 
vomiting, the first being the most Sequent. 

The pain is independent of any exciting cause excepting possibly fatigue, ^ “ 
and may occur during sleep. Its onset is usually sudden. The locality and 
distribution are the same as in angina pectoris (see p. 984) except that 
probably the former is relatively more frequent in the epigastrium and there 
IS less tendency to radiation. The pain is usually severe and may even amount 
to anguish, but it may be moderate or even slight. It generally persists, it 
may be for hours or even days — ^status anginosus. Angor animi is more 
frequent than in angina. Unlike angina, the patient is usimlly restless and 
may not be able to refrain from moving about, and the pain is not relived 
by vaso-dilators or by rest. The pain is often accompanied by a sensation of 

S ession or constriction. Occasionally there is oppression or constriction 
out pain. 

When there is shock and circulatory collapse, there is pallor, it may be i 
tinged with cyanosis, the expre'sSibh is aniaous, the skin is cold and moist, 
and there may be profuse sweating. The mind is generally clear. The bipod 
pressure almost invariably falls, usually immediately, and generally con- 
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siderably and it may be even markedly, and in some cases it continues to fall 
for some days. The diastolic is relatively less a&oted. The pulse is of smaller 
amplitude and weak and may be imperceptible. It is usually increased in 
frequency, it may be to 110-120 or more, but occasionally is not so and rarely 
there is bradycardia. The cardiac sounds, especially the first at the apex, 
and the force of the apex-beat are generally diminished. 

Dyspnoea is present in the majority of cases, and is usually severe. When 
there is nausea and vomiting, it is usually at the onset but it may be later. 
The bowels may be moved, and very occasionally there is diarrhoea. Flatul- 
ence and distension of the abdomen are frequent. There may be acute left, 
or, less frequently, right ventricular failure. 

Slight or moderate pyrexia is usual during the first few hours. There is 
often a moderate leucocytosis, the polynuclears being relatively increased in 
number. Localised pericardial friction in the area of the infarct is not 
infrequent, and is of great diagnostic importance. It generally occurs a few 
days after the onset, and may bo transient but may persist for a few days. 
Embolism (see p. 991) may occur. 

There is frequently some disorder of rh 3 rthm : extrasystolea, or, less 
frequently, paroxysmal or persistent auricular fibrillation or auricular flutter, 
parox 3 rsmal tachycardia, or auriculo-ventricular block. 

The foregoing is a description of the clinical features of a typical case. It 
is to be noted, however, that the clinical picture varies considerably in 
different cases. Thus : Pain (or a sensation of oppression or constriction) 
may be only alight and rarely completely absent. Shock and circulatory 
collapse, or acute left or right ventricular failure may be the most prominent 
and even the only symptoms. The clinical picture may resemble that of an 
acute abdominal condition, especially if embolism in the abdomen has 
occurred. Lastly, occasionally the symptoms develop insidiously. 

For the results of electro-cardiographic examination, see pp. 1023-1027. 

Diagnosis. —A correct diagnosis is almost always possible from the clinical 
features described, together with the results of electro-cardiographic examina- 
tion ; indeed, in the great majority of cases, it may be made from a careful 
4iionsideration of the first alone. The diagnostic value of the electro-cardio- 
grams is discussed on pp, 1023-1027. 

Coronary occlusion should be differentiated from angina pectoris, acute 
left- or right-sided ventricular failure due to other causes, rupture of an 
aneurysm of the thoracic aorta, acute pericarditis, pulmonary embolism, 
lobar pneumonia, pneumothorax, and acute abdominal conditions, such as the 
perforation of a peptic or duodenal ulcer, biliary colic, and acute pancreatitis. 

The distinguishing clinical features between coronary occlusion and 
angina pectoris are that in the former the pain is not related to any exciting 
cause, it generally persists and it may be for hours or even da 3 rfi, is usually 
accompanied by restlessness, and is not relieved by vasodilators or by rest ; 
there is often shock and circulatory collapse ; dyspneea is generally present 
and is usually severe ; there is frequently nausea and vomiting ; there may 
be acute left- or right-sided failure ; there is of^en some form of arrhythmia 
present ; there is generally pnexia and often leucocytosis ; pericardial 
friction is not uncommon ; and embolism may occur. Coronary occlusion 
and acute abdominal conditions are more likely to be confused when 
in the former the locality of the pain is in the lower part of the front 
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chest or in the epigastrium, and especially if there is nausea and vomiting ; 
and when in the latter the pain involves the lower part of the front 
chest. Among the distingiphing features are the following: In acute 
abdominal conditions the pain is chiefly abdominal, does not spread so high 
in the chest, and never involves the arms ; pallor is not tinged with cyanosis ; 
there is not such an immediate considerable fall in the blood pressure ; and 
severe dyspnoea, or acute left- or right-sided failure, does not occur. The age 
and sex, the previous history, i,e. whether pointing to a cardiac or an abdomii^al 
complaint, and the results of the examination of the heart and of the abdomen 
— ^in which connection it may be mentioned that if in coronary occlusion 
there should be muscular rigidity in the abdomen it is never pronounced. 
Lastly, in the differential diagnosis of coronary occlusion from any other 
malady, the results of electro-cardiographic examination are usually of great 
value. 

Prognosis. — This exhibits a wide variation. It is less unfavourable than 
was considered some years ago, one of the reasons for this being that milder 
cases are now more frequently diagnosed. Taking cases as a whole, it would 
appear that somewhat more than half survive the attack. The first three 
weeks is particularly dangerous, and the prognosis must be very guarded. 

In trying to form an opinion, the severity and duration of any existing 
pain, shock and circulatory collapse, dyspnoea, p 3 rrexia, leucooytosis, the 
variety of anjr disorder of rhythm, whether there is acute left- or right-sided 
failure, the size of the heart, the degree and duration of any electro-cardio- 
graphic changes, and the question of complications should be taken into 
account. Treatment also is very important. As to the subsequent out- 
look, published statistics suggest that of those who survive about half 
live for two to three years, about a quarter for five years, relatively few 
for over ten years, and very rarely for more than fifteen years. In the 
vast majority of cases the reserve strength of the heart is diminished, 
in var 3 dng degree. A small proportion can lead a fairly active life. 
Angina pectoris occasionally supervenes. On the other hand, if the patient 
was previously subject to this malady, it may become less. Recurrence of 
occlusion is not infrequent. In conclusion, I wish to state that in my 
opinion, based on a considerable experience, if (1) as regards the attack there 
is a sufficiency of rest (see infra and p. 994), and (2) afterwards the patient is 
able and willing to live within the diminished strength of his heart, however 
limited a life may be involved (see pp. 862, 863), the prognosis in coronary 
occlusion would be very materially bettered than would otherwise be the 
case and the statistics suggest. 

Treatment. — In 1933 I expressed the firm opinion that whenever a 
definite diagnosis of coronary occlusion has been made, at least three months 
complete rest, physical and mental, followed by a similar period of partial 
rest, is strongly indicated ; and that in severe cases the duration should be 
longer. Further experience has confirmed this view. It is of the utmost 
importance to afford a full opportunity for the best possible healing of the 
infarct. 

In the early stages the more absolute the rest and tranquillity of mind 
the better. For this purpose, adequate nursing, night and day, is essential. 
Great care should be taken regarding movement of the bowels ; death may 
take place during the act of defecation. They need not be moved for the 
32 
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first 48 hours, and for some time afterwards every other day is usually 
sufficient. They should be opened by means of enemata. Warmth to the 
body is indicated. For the control of pain, morphine hypoderipically, in 
sufficient dose and frequency, and for as long as is found to be necessary. 
Nitrites are contra-indicated. Later, milder sedatives may be very helpful 
to ensure a sufficient amount of sleep and for restlessness. Especially during 
the first one or two weeks or even longer, the diet should be fluid or semi- 
solid, easily digestible, limited in amount, and given in small quantities at a 
time and at frequent intervals. It is increasingly believed that a low calorie 
diet, with the object of diminishing the metabolic rate, is of notable assistance. 
ITcongestive cardiac failure occurs, digitalis should be administered but large 
doses should be avoided and caution exercised. The treatment of auricular 
fibrillation and of auricular flutter is dealt with elsewhere. If digitalis is 
employed, the precautions just mentioned should apply. Quinidine as de- 
Bcribed on p. 894 has proved successful and very valuable in some cases 
of paroxysmal tachycardia, especially of ventricular origin. 

The greatest care should be exercised during convalescence. During the 
last few weeks that the patient is in bed, his back may be gradually raised by 
means of pillows. Afterwards, he is moved to a couch, at first only every 
other day, for at least four weeks. After the first two weeks of this time, 
massage, at first very gentle and for short periods only, and gradually in- 
creased, may he tried. Later, slight walking exercises may be permitted. 
If during any stage there are abnormal subjective symptoms, or lowering of 
blood pressure, or maintained increased frequency of the pulse, it means that 
the amount of exertion is too much and should be correspondingly reduced. 

I The patient should be impressed with the importance of living not only 
|within the limits of his diminished cardiac strength (see pp. 862, 863), but 
jeven keep something in reserve, daring the rest of his life. 


THE HEART IN HYPERTENSION 

Within recent years a good deal of attention has been paid to the heart in 
hypertension. The subject is of great importance. 

In the vast majority of cases the hypertension is of the natun^ of hyper- 
piesia. The latter is one of the moat frequent causes of heart failure. Again, 
in hyperpiesia, it is probable that more than half the patients die from cardiac 
causes. 

Etiology and Pathology.—This is mainly dealt with on pages 1065 and 
1066. There is cardiac hypertrophy, especially of the left ventricle, and diffuse 
hyperplastic sclerosis. There may be co-existent atheroma of the coronary 
arteries and of the aorta, due to age, or, in the opinion of some, the result of 
the hypertension ; fibrosis of the myocardium ; dilatation of the aorta ; and 
primary chronic degenerative endocarditis of the aortic and less frequently 
of the mitral valves. The fibrosis of the myocardium may be of ischaemic 
origin ; or due to the same cause as that of the hypertension ; or to the 
increased resistance to the work of the heart halving an effect upon its nutrition 
and removal of waste products ; or to a combination of some of these. 

In the course of time dilatation follows hypertrophy, and at necropsy it is 
usual to find both present. 



THE HEART IN HYPERTENSION m 

Symptoms. — The symptoms of hyperpiesia are described on page 1066. 
The most common cardiac symptoms are shortness of breath, palpitation, 
and precordial discomfort or pain, on exertion. Later, cardiac failure, usually 
left-sided, but it may be involving both sides, may supervene (see p. 667). 
Acute left-sided failure may occur (see p. 853). Angina pectoris is not very 
infrequent. There is occasionally coronary occlusion. 

There are physical signs of hypertrophy of the heart, especially of the left 
ventricle (see p. 965), and in the course of time of dilatation (see p. 966). 
There may be a systolic murmur in the aortic area, the result of dilatation or of 
atheroma. In the case of the first, the second sound is accentuated and may 
be ringing. There is sometimes mitral incompetence and rarely aortic incom- 
petence, in both usually relative, but it may be the result of primary chronic 
degenerative endocarditis. X-ray examination reveals hypertrophy of the left 
ventricle, and there may be, in addition, general dilatation of the aorta 
(see Fig. 46). The latter is shown by general widening of the supra-cardiac 




Fig. 45. —Orthodiagram from a case of hypertension, showing great enlargement of the 
left ventricle, and general widening of the aortic shadow. 

vascular shadow. There may be also increased density of the shadow. 
The rhythm of the heart is usually regular, but extrasystoles are not 
infrequent, while occasionally there is paroxysmal tachycardia, or auricular 
fibrillation, or auricular flutter — ^in that order of frequency. There may be 
one of the VQ,rieties of auriculo-ventricular block, bundle-branch block, or 
arborization block. The electrocardiogram almost always indicates pre- 
ponderance of the left ventricle. It is frequently inverted. 

During the last few days or weeks the blood pressure may fall, especially 
the systolic, with a resultant diminution iii the pulse-pressure. 

Diagnosis. — The diagnosis is easy in the absence of any material fall 
of the raised blood pressure. When the blood pressure has diminished with 
the onset of heart failure, or on account of the associated coronary disease, 
it may present difficulty. In these cases a relatively high diastolic pressure 
is significant. Gross hypertrophy of the heart in the absence of chronic 
valvular disease is generally due to hypertension. The results of X-ray ex- 
amination of the heart and aorta provide valuable evidence. In this con- 
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nection^it^s necessary to distinguish between general dilatation of the aorta 
due to hypertension from^that caused by syphiUtio mesaortitis. The changes 
of the aortic shadow in the latter condition are described on page 977. More- 
over, in atheroma, on account of lengthening with tortuosity of the aorta, 
localised bulging of any part of the shadow is far less common. Gallop 
rhythm and pulsus alternans are valuable signs. Ophthalmological examina- 
tion may show characteristic changes. 

Prognosis. — This depends upon the blood pressure readings, especially 
the diastolic, the size of the heart, the condition of the myocardium, of the 
aorta, the coronary arteries, and of the kidneys, and the degree of any existing 
cardiac failure. If the state of the myocardium, the aorta, the coronary 
arteries and the kidneys is good, it is surprising how long the heart is able to 
support a raised blood pressure. Gallop rhythm and pulsus alternans are of 
serious signihcance ; and cardiac asthma and acute pulmonary oedema are 
usually of grave import. 

Treatment. — The treatment of hyperpiesia is dealt with on pages 1068- 
1070. When congestive cardiac failure occurs, complete rest in bed for a time, 
its duration depending upon the degree of the failure, and digitalis are indi- 
cated. Venesection may be helpful when there are indications of great 
distension of the right side of the heart. The various other therapeutic 
measures, including the question of diuretics, described on pages 861-875 
should be carefully considered. 


HYPERTHYROIDISM IN RELATION TO HEART DISEASE 

The effects of hyperthyroidism, due either to Graves’s Disease or to 
secondary thyrotoxicosis (toxic adenoma), on the heart and circulation have 
been discuss^ under their respective headings. It is, however, appropriate 
to make some observations on one of the varieties of ‘‘ masked ” hyper- 
thyroidism (see p. 488), namely, that in which the cardio- vascular symptoms 
dominate the clinical picture or may even entirely mask any other manifesta- 
tions. 

Clinical Features. — The condition occurs most commonly in middle- 
aged or elderly subjects, and females are much more often affected than 
males. It is relatively more frequent in secondary thyrotoxicosis. 

The onset of symptoms is usually gradual. The patient seeks medical 
advice for cardiac symptoms. Palpitation is the most frequent ; it is without 
apparent cause. There is tachycardia, and an abnormal response of the 
cardiac rate to physical exertion and emotion. The tachycardia is little 
affected during sleep ; and persists in spite of rest. The pulse is fuller and of 
increased force, and may resemble that of aortic incompetence. There is 
exaggerated pulsation of the arteries, which may be particularly noted in 
the carotid and trachial arteries. There may be capillary pulsation. The 
systolic blood pressure is generally moderately increased ; the diastolic may 
be subnormal, normal, or slightly raised ; the pulse pressure is increased. In 
some cases the systolic and ^astolic pressures are proportionately raised. In 
the opinion of some this is not always due to a co-existing condition, but may 
be the result of the thyrotoxicosis. There may be extra-systoles ; in which 
connection, the association of extra-systoles with tachycardia, in the absence 
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of other oaiises^ is very suspicious of hyperthyroidism. There may be auricular 
fibrillation, at first usually paroxysmal, and later it may be persistent. 
Paroxysmal tachycardia and auricular flutter are of relatively rare occurrence. 
The apex-beat is more forcible than normal, but the out-thrust is quicker and 
shorter — unlike in hypertrophy, in which it is slower and longer than normal. 
It is often diffuse. There may be a sensation communicated to the hand 
resembling a systolic thrill. The first sound is increased in loudness, and not 
infrequently is short and sharp. There may be a systolic murmur in' the 
pulmonary area, or at the apex, especially the former, in which event the mur- 
mur is usually harsh and may give the impression of being superficial, and 
cases have been recorded in which a slight thrill was present. X-ray examina- 
tion of the heart is of considerable help in diagnosis. It almost always shows 
overaction of the organ, as revealed by increased pulsation. Even in the early 
stages, the left contour of the cardiac shadow is straight, due to increased 
prominence of the pulmonary arc. This may be diagnosed from mitral 
stenosis by examining the patient in the right oblique position, when absence 
of enlargement of the left auricle is to be noted. The size of the heart is less 
than would be supposed from clinical examination. In cases of considerable 
severity and duration, however, there is enlargement to both sides, often 
mainly to the left. When enlargement is very considerable, there may be 
relative mitral incompetence. 

Breathlessness is less pronounced than palpitation, unless there is cardiac 
failure. Angina pectoris is occasionally met with, especially in the elderly, 
in which there is more likely to be coronary disease. Ultimately congestive 
cardiac failure occurs in the great majority of cases, in which event there is 
usually auricular fibrillation. The most common complications are auricular 
fibrillation and congestive failure. 

There is nothing characteristic about the electro-cardiograms. 

The skin may be warm and moist, and there may be flushing and excessive 
sweating. In some cases there is slight pigmentation of the skin. There may 
be slight enlargement or increased consistency of the thyroid gland. Occasion- 
ally there is a substernal or rarely an intrathoracic gojtre. Exophthalmos is 
rare, but there may be a slightly staring expression. Fine tremors are present 
in most cases. Usually there is loss of weight, but generally not rapid and 
only occasionally severe. 

The estimation of the basal metabolism is a valuable aid in diagnosis. It 
should be done under suitable conditions, and in doubtful cases on a number 
of occasions. The rate is almost invariably increased. In this type of case 
a great augmentation is ralatively rare, the increase usually being between 
])lus 30 and 50. And even if the rate is within the normal limit of plus 15, if 
the administration of iodine is followed by a pronounced effect on the rate 
and the clinical picture is suspicious, in all probability there is hyperthyroidism. 
It should be noted that congestive failure may give rise to a slight or moderate 
increase in the basal metabolic rate. 

Diagnosis. — ^Formerly a large proportion of these cases were missed and 
even now such is not infrequent. Whenever a patient, especially if middle- 
aged or elderly, complains of cardiac symptoms, in the absence of other causes, 
such as rheumatism, hypertension, and syphilis, the possibility of a thyroid 
origin should always be borne in mind. In this regard, a careful consideration 
of the various features just described is indicated. Evidence of overaction of 
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the heart, together with a straight left contour of the shadow is exceedingly 
suggestive. 

In addition, the effect of digitalis, quinidine, and iodine therapy respec- 
tively should be taken into account. There may be little response to digitalis, 
even when auricular fibrillation (or auricular flutter) with a rapid ventricular 
rate is present. Although quinidine not infrequently restores the normal 
rhythm, if the thyrotoxic state persists, relapse almost invariably recurs. 
The question of iodine has been referred to. 

In possible early cases, neurocirculatory asthenia should be excluded. 

Prognosis. — The degree of damage to the heart in hyperthyroidism seems 
to depend on the age of the subject and its duration rather than on the type 
of goitre or the severity of the symptoms of hyperthyroidism. It is more 
serious with advancing age. The prognosis in this group of cases depends 
almost entirely on treatment. Provided partial thyroidectomy is performed 
before the cardiac condition is hopeless, improvement is almost invariable. 
Those with congestive failure respond very well. In cases of auricular fibrilla- 
tion, the abnormal rhythm sometimes ceases spontaneously after operation, 
although such may be delayed to even three to six months. If this does not 
occur, the administration of quinidine is usually successful. Any co-existing 
hypertension usually persists after operation. 

Treatment. — The primary indication is to remove the thyrotoxic condi- 
tion. This has already been dealt with on pp. 488-49 1 . As far as my experience 
goes taking a long view, in the vast majority of this group of cases partial 
thyroidectomy is the best form of treatment. And, given time for preliminary 
treatment, it should not be postponed. Severe congestive failure, even 
requiring mercurial diuretics, is not a contraindication. Needless to say, 
however, I am not referring to moribund cases. 

The opinion I have expressed does not diminish the importance of medical 
treatment, both before and after operation. With regard to the former, the 
indication is to get the patient to the optimum. Measures include rest, 
diet, sedatives, iodine, and perhaps digitalis and the removal of foci of 
infection. These have been dealt with elsewhere. It is a good thing to 
commence the various forms of treatment at various times, so as to secure 
the maximum beneficial result simultaneously. If after operation auricular 
fibrillation or auricular flutter does not cease spontaneously, provided there 
are no contraindications, the administration of quinidine should be resorted to. 


THE HEART IN HYPOTHYROIDISM 

The heart is affected in some manner in the vast majority of cases of 
hypothyroidism, whether myxoedema, either natural or following thyroidec- 
tomy, or cretinism. 

In such cases there is often some degree of cardiac failure. Slight degrees, 
such as some shortness of breath on exertion and slight oedema, are the rule ; 
and severe failure is probably of rare occurreifoe unless there is co-existing 
chronic myocardial disease or hypertension. The heart is sometimes enlarged, 
both sides being implicated. The degree of the enlargement is usually not 
great, but it may be very great or even enormous. The cause of the enlarge- 
ment is uncertain. In the opinion of some it is mainly due to dilatation and to 
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a lees extent to a myzcedematous state of the heart muscle. The degree of 
cardiac failure is not always related to that of enlargement. The rate of the 
circulation is diminished. On screening, in addition to possible enlargement 
of the heart, there is diminished pulsation. Changes in the electro-cardiogram 
are the most constant features (see p. 1029). 

There may be indications of co-existing chronic myocardial disease, 
atheroma or hypertension. 

A diagnosis may be made from the general symptoms of hypothyroidism, 
together with the clinical features described and an electro-cardiogram ; and 
the response to appropriate treatment. 

Treatment consists of thyroid therapy, given cautiously. The beneficial 
effect is very quick, including the cardiac enlargement and the electro- 
cardiogram. 

Fkederick W. Price. 


CLINICAL ELECTRO-CARDIOGRAPHY 

By means of the electro-cardiograph it is possible to obtain graphic records 
of the movements of both auricles and ventricles, to study the time-relations 
of their contractions, and to measure the function of conductivity not only 
of the auriculo- ventricular junctional tissues but also that below the division 
of the auriculo-ventricular bundle into two branches. In addition, it tells 
us the point of origin of the impulse formation and also the path along 
which the wave of excitation travels. 

All the various forms of irregular action of the heart can be identified 
with certainty. The electro-car^ograph affords the most precise means of 
investigating the function of the myocardium. Disease of the myocardium 
luay, by interfering with the normal path of the wave of excitation, modify 
the form of the ventricular complex. The instrument is often of great value in 
the diagnosis of coronary disease and infarction of the heart ; it contributes 
the most certain sign of transposition of the heart ; it gives evidence of 
left- or right-sided preponderance when either exists ; it is sometimes of 
value in the diagnosis of chronic valvular disease and congenital morbus 
cordis ; and during the administration of quinidine in the treatment of 
persistent auricular fibrillation and persistent auricular flutter, the changes 
in the cardiac rhythm induced by the drug may be followed, and the dosage 
controlled accordingly. 

It has been known for a conriderable time that changes in electric potential 
take place in muscle when it contracts, and, further, that a record of these 
changes may be obtained by connecting the muscle with a sensitive galvano- 
meter by means of electrodes. 

A. D. Waller, in 1887, employed a capillary electrometer to register the 
changes in electric potential in the human heart during contraction. He 
demonstrated that these changes were distributed through the body, and he 
used the moist skin surfaces of the arms and legs as leads, connecting them 
with a galvanometer. 

Einthoven employed the string galvanometer to register the changes 
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in electric potential in the human heart. He modified this instrument, 
the Einthoven string galvanometer being now generally employed in 
physiological and clinical investigations. In the Einthoven galvanometer 
there is an exceedingly fine silvered glass fibre, which is suspended in a box 
and placed vertically between the poles of a powerful electro-magnet. 
When a current passes through this fibre, minute movements of the fibre 
take place. The shadow of the oscillating fibre is magnified, and projected 
on to a photographic screen, and in this way a photograph of these move- 
ments is obtained. The sensitiveness of the fibre can be adjusted by altering 
the tension, the standard generally adopted being that of Einthoven, i,e, 
that when a difference of potential of one millivolt is passed through the 
fibre, this gives a deflection on the plate of 1 cm. in amplitude. 



Fig. 46. — A normal electro- cardiogram of leads I, IT, and III. The first deflection, P, 
is due to the contraction of the auricles : the others are the result of the contraction 
of the ventricles, and are termed Q, R, aS\ and T. In normal subjects the amplitude 
of all the deflections is usually greatest in lead II, especially the deflection R. 


Recently some workers employ valve modification and a mirror galvano- 
meter instead of the string galvanometer. 

Both varieties of electro-cardiographs are now made in reliable portable 
form, which can be taken to the bedside of the patient. 

Formerly the common practice was to accept three leads and the follow-* 
ing nomenclature, i.e, lead I, or the transverse, a lead from the right and 
left hands ; lead II, or the axial, from the right hand and left foot ; and 
lead III, or the left lateral, from the left hand and left foot. Now a fourth 
or chest lead is also employed, in which one ^dectrode is applied over the 
prsecordium and another over some distant part of the body. This lead, 
on the joint recommendations of the Cardiac Society of Great Britain and 
Ireland and the American Heart Association, is arranged as follows : One 
electrode is placed over the extreme left border of the apex-beat, or, if this 



CLINICAL ELECTRO CARDIOGRAPHY 


1001 


cannot be determined by palpation, it may be applied in the fifth inter- 
costal space immediately outside the left border of percussion dulness, or 
just outside the left mid-clavicular line. The other electrode is applied 
either to the left leg or to the right arm. The leads so arranged are referred 
to as leads IV F and IV R respectively. In using either of the foregoing 
connections, the correct polarity is obtained as follows : The lead switch is 
turned to lead I ; the left arm terminal is connected to the prsecordial elec- 
trode ; and the right arm terminal is connected to the distant electrode — 
to the left leg for lead IV F, or to the right arm for lead IV R, 

The record of the changes in electric potential which take place in the 
heart during contraction is called an electro-cardiogram. 

If a normal electro-cardiogram of leads I, II, and III be studied, certain 



Fio. 47. — Electro- cardiogram, showing inversion of T in lead I. There is also 
left-sided preponderance. 


upward and downward deflections or waves are seen in each cardiac cycle 
(Fig. 46). Following Einthoven, the deflections are called P, Q, jR, S, and T, 
in some instances T being followed by U. R and T are the most constant 
deflections, the former especially so ; Q and S are not infrequently absent, 
particularly the first ; while the TJ deflection is of very uncommon 
occurrence. 

P, P, P, and V are upward deflections, while Q and S are downward 
ones. 

The P deflection is due to the contraction of the auricles, Q, P, S, and T 
are due to the contraction of the ventricles. ?7, if present, occurs early in 
diastole, and its significance is not fully understood. 

That portion of the elcctro-cardiogram from the beginning of P to the 
commencement of Q is called the auricular complex. P represents the spread 
of the wave of excitation over the auricles. It is an upward, small, and 
usually rounded deflection, but it may be pointed. It is succeeded by an 
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iaoelectiic interval indicated by the string either remaining at the zero level, 
or descending or ascending slightly, in which event usually the former. 

That portion of the electro-cardiogram from the beginning of Q to the 
end of T is designated the ventricular complex, Q, % S constitute the 
initial group of deflections, while T is the terminal or final deflection. Q 
passes at once into B, and S follows immediately upon the latter, Q and S 
are downward steep deflections, and usually very small. R is an upward, 
conspicuous, sharp spike, and of greater amplitude than any of the other 
deflections. The S-T interval usually exhibits a pronounced zero-line, 
which however may descend or ascend slightly, but, on the other hand, there 
may even be no zero-line. T is an upward, prominent, broad and rounded 
deflection, but in lead III it not infrequently points downward (see p. 1004). 

In normal subjects, the amplitude of all the deflections, especially R, is 



Fig. 48. — ^Electro-cardiogram showing inversion of T in lead III. 


usually greatest in lead II, while those in lead III are not infrequently of 
small amplitude. 

The time-distance between the beginning of P and the commencement 
of Qy or between P and P, as the case may be, is an index of the As-Fs 
interval, that is, the interval separating the commencement of auricular 
and ventricular contraction, and is a measure of the function of conduc- 
tivity of the auriculo-ventricular node and bundle above its division into 
two branches ; it is called the P-Q or P-R interval. The rule is to employ 
the latter, on account of the frequent absence of the Q deflection. The 
P-P interval is a more reliable indication of the rate of conduction of the 
wave of excitation than the a-c interval in a 'polygraphic tracing, because 
the presphygmic interval and the period between the opening of the aortic 
valves and the carotid pulse are not included. In normally acting hearts 
the interval varies between 0*12 and 0*18 second. If it exceeds the latter, 
and oertunly if more than 0*20 sec. (Fig. 78), we may conclude that the 
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function of conduotivitjr is definitely depressed. The P-fl interval is dimin- 
ished in auriculo-ventncular nodal rhythm and in functional bundle-branch 
block (see Fig. 82). 

The period of time occupied by the ventricular complex is approximately 
that of the ventricular systole. That occupied by the QRS group of 
deflections is of much importance. It should not exceed one-tenth second. 
If it does it indicates a delay in the conduction of the wave of excitation 
through the ventricular muscle. This occurs in bundle - branch block, 
arborization block, ventricular extrasystoles, in the ventricular variety of 
paroxysmal tachycardia, and, it may be, in extreme preponderance of either 
ventricle. 

The Q-T or R-T duration varies considerably. With a normal cardiac 
rate, it probably averages between 0*32 to 0-35 second. It is diminished by 
an increased cardiac rate, and vice versa. When the cardiac rate is unusually 
frequent the duration of the diastolic interval is so shortened that the 
deflection T approaches more and more to the following P, and P and T 
may even coincide and are superimposed (Fig. 49). 

In auricular hypertrophy, such as in mitral stenosis and congenital 



Fig. 49. — Electro-cardiogram in which P and T coincide and are superimposed. 


pulmonary stenosis, especially the former, the P deflection, particularly in 
lead II, is of increased amplitude (Figs. 53 and 54), and not infrequently 
is also broad and has a flat top, and may be notched or bifurcate (Figs. 56 
and 56). Some writers are of opinion that a mere increase in the amplitude 
of P is occasionally met with in normal hearts. 

A large Q in lead III is often a feature of the Tfl type of infarction, 
either recent or old. It should be noted, however, that it may also occur 
with a horizontal or transverse position of the heart due to a high diaphragm, 
as, for example, in ascites, pregnancy, or obesity. In the differential diagnosis, 
whether there is also a Q of somewhat smaller amplitude in lead II and a 
characteristic alteration in the R-T (S-T) interval and in the form of the 
T deflections are of cardinal importance. In addition, a large Q due to 
upper displacement of the diaphragm is diminished or abolished by holding 
the breath after a deep inspiration. A $ in lead I is strongly suggestive 
of an old infarct of the wall of the left ventricle near the apex and the adjacent 
part of the interventricular septum. 

Notching or splintering or slurring of the QRS complex of slight degree 
may be found in normal conditions, and in preponderance of either venta'icle. 
These in pronounced degree and also notching which is irregular signify 
that the wave of excitation is speading in the different parts of the ventricular 
musculature in an abnormal manner. They may be met with in bundle- 
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branch block, arborization block, ventricular extra-systoles, and in the 
ventricular variety of paroxysmal tachycardia. 

Diminution in the amplitude of T occurs during forced expiration, and 
it may be with advancing age. The T deflections may be flattened or inverted 
in the three leads in hypothyroidism (see Fig. 95). Diminution of T in 
lead II is frequently met with in marked left- or right-sided preponderance. 
Inversion of T in lead III alone (Fig. 48) is not infrequently found in 
health, and therefore its signiflcance in a single examination is uncertain 
and it is of essential importance to know whether the deflection was formerly 
upright. Among pathological conditions, it is found in marked right- 
sided preponderance. Inversion of T in lead III and lead II may occur 
during forced expiration. Apart from this, it is probably pathological. 



Fig. 60. — Electro-cardiogram showing predominant hypertrophy of the left 

ventricle. 


Inversion of Tl and T2 may be regarded as pathological, suggesting coronary 
or myocardial disease. Inversion of TI is also to be met with in gross left- 
sided preponderance. 

The changes in the T deflections which occur in bundle-branch block, 
coronary occlusion, and with full doses of digitalis are described elsewhere. 

The characteristics of a normal fourth lead are as follows (Fig. 51). The 
first deflection, P, is upright, and is rather smaller than in the other standard 
leads but less so in lead IV F. The initial group of ventricular deflections is 
of larger amplitude than in leads I, II, and III, and is diphasic, the first wave, 
being positive and the second, S, negative, arid they are approximately of 
equal size. The S-T interval, as in the other three leads, is usually iso- 
electric but it may, on the other hand, show a slight inclination to rise above 
or to fall below the zero line. The T deflection is positive, and is of increased 
amplitude. 
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The form of electro-eardiographic curves depends upon the point of ori^ 
of the impulse formation, the paths along which the wave of excitation 
travels, and the manner of conduction of the latter ; any departure from 
the normal in respect of one of these will result in an alteration in the form 
of the electro-cardiogram. 

A typical P signifies that the impulse arises in the sino-auricular node 
and that the wave of excitation spreads over the whole of the auricles along 
the normal paths. When the auricle contracts in response to impulses not 
generated at the sino-auricular node, almost always the P deflection id of 
abnormal form. The degree of this depends upon the distance of the site 
of origin from the normal, for example, if near the node P may be almost 
normal. Often the deflection is inverted. The various forms of abnormal 
P deflections which may be found in auricular or auriculo-ventricular nodal 
extra-systoles, auricular or auriculo-ventricular nodal paroxysmal tachy- 
cardia, auriculo-ventricular nodal rhythm, and auricular flutter are described 
later. A diphasic or inverted P in lead III alone may occur in left-sided 
preponderance and in the absence of any pathological condition. 

Similarly, a typical ventricular complex signifies that the contraction of 



Fiq. 61. — A normal electro-cardiogram of lead IV. 


the ventricles is supra-ventricular in origin, i.e. they have contracted in 
response to an impulse which arises above the division of the auriculo- 
ventricular bundle, and that the wave of excitation proceeds along the normal 
paths. An atypical ventricular complex means that the contraction of the 
ventricles is ventricular in origin, i.e. the stimulus arises below the division 
of the auriculo-ventricular bundle. When the ventricular contraction is 
aberrant (see p. 847), the complex, while fundamentally typical, differs from 
the normal to some extent, tins varying from a slight degree to even, rarely, 
that in which the complex resembles one of ventricular type. 

Cardiac Hypertrophy. — It has been previously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electro-cardiograph. If in cardiac hypertrophy an electro- 
cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that the hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, the amplitude of R is greater in lead I than 
in lead III, and the amplitude of S in lead III is greater than in lead I (Figs. 
47 and 60). The deflections of greatest amplitude in leads I and III, there- 
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fore» point away from each other. In right-sided preponderance, the ampli- 
tude of /S is ^eater in lead I than in lead III, and that of R in lead III is 
greater than m lead I (Fig. 52), and so the deflections of greatest amplitude 
point towards each other. 



Fio. 52. — FlBctrO'Cardiogram showing predominant hypertrophy of the right ventricle. 



Figs. 63 and 54.—Electro-cardiogram8 from two different subjects showing increased 
amplitude of the deflection P. 


• preponderance of the left side, there is often inversion of T 

*** right side, inversio'n of T in lead III. Barnes 

and Whitton have suggested that these changes in the T deflection result 
irom mechanical strain on one ventricle rather than actual disease of the 
myocardium other than hypertrophy. In extreme preponderance of either 
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ventricle, the period of time occupied by the Q, R, S group of deflections 
may be increased, exceeding one-tenth of a second. 

In the diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is mfluenced by the anatomical axis, so that displacement 
may give rise to electrq-cardiographic curves of right- or left-sided pre- 
ponderance. Thus, a horizontal or transverse position of the heart due to 
a high diaphragm tends to produce a* curve of left ventricular preponder- 
ance ; while a vertical position of the organ with a low diaphragm, as seen 
in asthenic subjects, tends to produce that of right ventricular preponderance. 

It is also necessary to distinguish between predominant hypertrophy of 
the left or right ventricle and a lesion of the left or right main branch of 
the auriculo- ventricular bundle (new nomenclature) respectively. This is 
referred to on p. 1020. 

Chronic Valvular Disease. — In aortic valvular disease there is usually 




Figs. 65 and 66. — Electro- cardiograms from two diflFerent cases of mitral stenosis. The 
deflection P is increased in amplitude, and is also broad, has h flat top, and is bifurcate. 

left-sided preponderance. In mitral stenosis there is generally right-sided 
preponderance ; and the P deflections may show the changes indicative of 
auricular hypertrophy described on p. 1003. The latter, when present, are 
of diagnostic value, especially when there is also right-sided preponderance. 
When auricular fibrillation supervenes, the curves will present features 
characteristic of that condition. 

Congenital Heart Disease. — The amplitude of the deflections is some- 
times greater than in the acquired form of valvular disease. There is fre- 
quently right-sided preponderance, often of marked degree, especially in 
pulmonary stenosis. 

In dextro-cardia all the deflections of a curve from lead I are inverted, 
while lead III is equivalent to the normal lead II, and lead II to the normal 
lead III (Fig. 57). This form of electro-cardiogram is pathognomonic of the 
condition. It is to be noted that if there is also a lesion giving rise to enlarge- 
ment of the right ventricle, the electro-cardiogram will be that of left-sided 
preponderance with inversion of P in lead I. In uncomplicated wide patency 
of the interauricular septum there may be deviation of the electrical axis 
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to the right. In patency of the interventricular septum the electro-cardio- 
gram is usually normal, except when the defect in the septum involves the 



Fig. 67. — Electro-cardiogram from a case of transposition of the heart. All the 
defleotions in lead]IJaie]inverted. 



Figs. 68, 69 and 60. — Electro-cardiograms from three different subjects showing 
sinus irregularity. The auricular and ventricular deflections are of normal form, 
but there is a variation in the length of the intervals between T and P. 


auriculo-ventricular bundle and so gives rise to congenital heart-block. 
In congenital pulmonary stenosis the electro-cardiogram will reveal a marked 
right ventricular preponderance. 
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Sinus Arrhythmia. — The electro-cardiogram of this rhythm may 
readily be identified (Figs. 58-60), There is merely a variation in the length 
of the diastolic periods, i.e, the intervals between T and P (see p. 885). 



Fra. 61. — Elcctro-cardiogram showing ventricular extra-systoles, marked Ex. 8. The 
corresponding P deflections are embedded in the diphasic variations. There is 
also inversion of T in lead I, and left-sided prepondeBance. 



Fia. 62. — Electro-cardiogram showing rapid successionB of ventricular extra-systoles. 
There is also inversion of T in lead I and left-sided preponderance. 


Extra-Systoles. — Extra-systoles may be readily recognised by means of 
the electro-cardiograph, and usually their site of origin. 

In the ventricular variety (Figs. 61 and 62) the ventricular complex occurs 
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earlier than the anticipated time. As the ventricular contraction is ventricular 
in origin and therefore the wave of excitation travels along abnormal channels, 
the ventricular complex is wholly at)rpical : it is diphasic, and is of increased 
amplitude. It is of the same duration as that of the rhythmic contraction. 

There are two main varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electro-cardiograph. 
In one, the ventricular complex consists of an upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead I ; and 
of a downward, deep and pointed deflection, and then of an upward and 
broader deflection, in lead III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed deflection, and then of an upward 
and broader deflection, in load I ; and of an upward, tall and pointed deflec- 
tion, and then of a downward and broader deflection, in lead III. It was 
formerly thought, largely as the result of experiments in animals, that the 
first variety has its origin in the left ventricle or apical portion of the heart, 
and the second in the right ventricle or basal portion. Recent evidence 
has been adduced, based partly on direct observations on the exposed human 
heart, which strongly suggests that the opposite is the case. The direction 
of the deflections in lead II is usually the same as in lead III, but the 
reverse may be the case. 

In the ventricular variety of extra-systoles, the auricle maintains its 
usual rhythm and contracts as the result of the normal stimulus from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
the anticipated time and is normal in form. But it is usually embedded in the 
ventricular complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasionally is nearly separate. 

If the ventricular extra- systole takes place after the normal auricular 
contraction, and the wave of contraction from the auricle has reached 
the ventricle and met that of the premature ventricular contraction in the 
ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both typical and atypical features. 

The site of origin of a ventricular extra-systole may occasionally be at 
one time in the basal or right portion of the ventricle, and at another in the 
apical or left portion, in the same subject. 

A ventricular extra-systole is usually followed by a compensatory pause, 
which is complete. Sometimes, when the cardiac rate is slow, an inter- 
polated extra-systole occurs. 

In the auricular variety of extra-systole (Fig. 63) the P deflection takes 
place before the anticipated time. As the point of origin of the stimulus 
for contraction is at a site other than the sino-auricular node, almost always 
the P deflection is of abnormal form. The degree of difference depends 
upon the distance of the site of origin of the impulse from the sino-auricular 
node ; and if near or at the node, P may be practically normal. Often 
the deflection is inverted (see lead II). The premature contraction of the 
auricle may take place so early as to coincide with the ventricular contraction 
of the preceding cycle, in which case P and the preceding T are superimposed. 
The P-i2 interval may be increased. The P deflection is usually followed 
by a premature ventricular complex. This is of typical form, since 
the ventricular contraction is of supra-ventricular origin and therefore 
the wave of excitation to the ventricle travels along the usual paths, 



CLINICAL ELECTRO CARDIOGRAPHY 101 1 

but it may be aberrant. Almost always aberrant ventricular beats are 
found only when there is diminished auriculo-ventrioular oonductivHy* 
In some cases, the stimulus for contraction does not reach the ventricle 
at all, in which case the premature contraction of the auricle is not followed 
by a premature contraction of the ventricle — ** blocked auricular extra- 
systole (third extra-systole in lead I of Fig. 63). 



Fig. 63. — Electro-cardiogram showing auricular extra-aystoles, marked £!x.S. The 
premature P deflections are of normal form in lead I, and of abnormal form — being 
inverted — in lead IT. The premature ventricular complexes are of abnormal form. 
The third extra-systole in lead I is blocked. 

In auricular extra-systole the compensatory pause is rarely complete. 

In the auriculo-ventricular nodal variety of extra-systole (Fig. 64) there 
is prematurity of the F deflection and also of the ventricular complex. 
In cases in which the contraction of the auricle and ventricle is absolutely 
synchronous, the F deflection coincides with, and is embedded in, the Q, E, S 
complex (see lead II). When the contraction of the auricle beg^ before 
that of the ventricle, the P deflection precedes R, and the P-R interval is 



Fig. 64. — Electro-cardiogram showing auriculo-ventricular extra-systoles, marked Ex.8. 
In that of lead I the premature P deflection occurs before that of the ventricular 
complex, while that in lead II is embedded in the ventricular complex. 

diminished (see lead I). When the auricular contraction commences after 
that of the ventricle, the P deflection follows the R deflection. When the 
P deflection is to be observed, as the auricular contraction is due to an 
impulse which arises at an abnormal point, it is almost always abnormal in 
form, often being inverted. As the ventricular contraction is supra-ventricular 
in origin, the ventricular complex is of typical form but may be aberrant. 
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In the auricnlo-ventricular variety of extra-systole, the compensatory 
pause may, or may not, be complete. 

Occasionally the beat immediately following an extra-systole arises from 
the same site as that of the premature contraction. 

Paroxysmal Tachycardia. — The first P deflection of the paroxysm is 
premature, and usually the paroxysm is followed by a long pause. 




Fig. 65. — Electro-oardiogram Hhowingjthe auricular variety of paroxysmal tachycardia. 

There is no essential difference between the complexes of the individual 
beats during a paroxysm and those of single extra-systoles in the same 
individual. 

In auricular paroxysmal tachycardia (Fig. 65) theie is a rapid succession 
of P deflections occurring at regular intervals. As in the case of auricular 
extra-systoles, these are almost always of abnormal form, often being 
inverted. The contraction of the auricle may take place so early as to 
coincide with the ventricular contraction of the preceding cycle, in which 



Fig. 66. — Electro-cardiogram showing the auriculo-ventricular nodal variety of 

paroxysmal tachycardia. 

case P and the preceding T may be superimposed. The P-R interval may be 
increased. The P deflections are usually followed by venteicular complexes 
of the same form, or approximately so, as those preceding and following 
the paroxysm. There may be auriculo-ventricular block or bundle-branch 
block. In the latter case the ventricular complexes may resemble those of 
ventricular paroxysmal tachycardia. In this connection, in the differential 
diagnosis between the ventricular complexes of supra- ventricular and of 
ventricular origin, it is important to note whether any part of the P deflection 
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can be detected in the ventricular portion of the electro*cardiographic curve 
or not. 

In auricular paroxysmal tachycardia, the rhythm is regular. 

In auriculo-ventricular nodal paroxysmal tachycardia (Fig. 66) the 
electro-cardiogram is often difficult to determine. There is a rapid succession 
of auricular and also of ventricular complexes. In oases in wnich the con- 
tractions of the auricle and ventricle are absolutely synchronous, the P 
deflections coincide with and are embedded in the Q, U, S complexes. When 
the contractions of the auricle begin before those of the ventricle, the P 
deflections precede the Rs, and the P-R interval is diminished. When the 
auricular contractions commence after those of the ventricle, the P deflec- 
tions follow the Rs. When the P deflections are to be ob^rved, they are 



Fio. 67. — Electro-cardiogram of leads If and III. Lead II sh'^ws three isolated extra- 
systoles of ventricular origin. Lead III shows the ventricular variety of paroxysmal 
tachycardia, the complexes of which are of the same form as those of the isolated 
extra-systoles in lead II. 

usually of atypical form, often being inverted. The ventricular complexes 
are of typical form but may be aberrant. 

In auriculo-ventricular nodal paroxysmal tachycardia the rhythm may 
be regular or irregular. 

In ventricular paroxysmal tachycardia (Figs. 67 and 68) there is a rapid 
succession of ventricular complexes. Usually each of these is of the same form 
as those of isolated extra-systoles arising in one ventricle (see p. 1010). In some 
cases, however, the point of origin of the beats is sometimes in one ventricle 
and at other times in the other, resulting in complexes of different form ; 
and this may occur in the case of every other beat, so that complexes of 
different form alternate, which condition is sometimes called bi-directional 
ventricular tachycardia, and is of very serious significance. Sometimes 
the ventricular complexes are of indefinite form. 

In the ventricular variety of paroxysmal tachycardia, the auricle generally 
maintains its usual rhythm, contracting as the result of an impulse arising 
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in the sino-auricular node. It follows, therefore, that the P deflections 
occur at the usual intervals and also are of normal form. They are generally 
embedded in the ventricular complexes, but in some cases they may be 
detected in this portion of the electro*cardiographic curve and occasionally 
they are nearly separate. In some cases, however, the ventricular rhythm 
gives rise to retro^ade auricular beats, either with each ventricular con- 
traction, or, less frequently, i.e, retrograde heart-block. Rarely there is 
auricular fibrillation, and more rarely auricular paroxysmal tachycardia, 
or auricular flutter. 

In ventricular tachycardia, any existing irregularity of rhythm is usually 
so slight that it is detected only by means of graphic methods. 

In the differential diagnosis of paroxysmal tachycardia by the electro- 
cardiograph, it is to be observed that, as the difference in the form of the 
complexes of the abnormal and the normal rhythms may be only slight 
it may be necessary to compare carefully the complexes of the paroxysm 
with those of the beats which either preceded or followed it — ^indeed, an 
analysis of either transition periods may be necessary. 

Aokiculo-Ventricular Nodal Rhythm. — In this condition, when the 



Fig. 68.- -Electro-cardiogram of leads II and III showing the vontrioular variety 
of paroxysmal tachycardia. 


contractions of the auricle and ventricle are absolutely synchronous, the 
P deflections coincide with and are embedded in the Q, P, S complexes. 
When the contractions of the auricle begin before those of the ventricle, 
the P deflections precede the Ps, and the P-P interval is diminished. When 
the auricular contractions commence after those of the ventricle, the P 
deflections follow the Rs. When the P deflections are to be observed, they 
are usually of abnormal form, often being inverted. The ventricular com- 
plexes are of typical form but may be aberrant. 

Auricular Fibrillation. — In auricular fibrillation the electro-cardio- 
gram is characteristic (Figs. 69-73). 

There is an absence of P deflections. There are, on the other hand, 
oscillations caused by the fibrillating auricle, called fibrillary waves, during 
ventricular diastole, at a rate ranging from 300 to 600, and usually about 450 
times, per minute. They occur at irregular intervals, and their form and size 
vary, the latter being sometimes very minute "and sometimes considerable. 
They are most evident in cases of slow cardiac action. They may coincide 
with the T deflections, in which case the outline of the latter is altered. 
Apart from the very rare cases in which complete auriculo-ventricular block 
is present, the ventricular rhythm is completely irregular, i.e. the P deflec- 
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tions occur at irregularly irregular intervalfl ; their amplitude varies firom 
cycle to cycle ; and often there is no relationship between the length of 
a pause and the amplitude of the fi deflection which follows it. When the 



Figs. 69-73 — Electro-cardiograms from cases of auricular fibrillation. 


ventricular rate is slow or very rapid, this may be difficult to determine. 
As the ventricular beats are supra-ventricular in origin, the complexes are 
of typical form but they may be aberrant. There may be superadded ven- 
tricular extra-systoles, usually during the administration of one of the 
digitalis group of drugs (see p. 8681* 
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In the difiEerential diagnosis between the electro-cardiograms of auricular 
fibrillation and those of auricular flutter, in the former almost always the 
ventricular rhythm is completely irregular, while in the latter, it will be found 
that such is not the case, even when the rhythm is very irregular. Further, 
the deflections due to auricular systole in auricular flutter may be distin- 
guished from the fibrillary waves in auricular fibrillation in that they are 
less frequent, rhythmic, of larger amplitude, and almost invariably of con- 
stant form and size. 

Auriculae Flutter. — In this condition it is of particular importance 
to analyse the three leads (Figs. 74-76). The P deflections may range from 
180 to 360, the usual rate being about 300, per minute. In all the leads the 
deflections occur at regular intervals, and as soon as one terminates the next 



Fia. 74. — Electro-cardiogram from a case of auricular flutter, with 2 : 1 heart-block. 
The rate of the auricle is between 320 and 330 per minute. 


one commences. In each lead of any given case they are almost invariably 
of constant form. In lead I the amplitude is comparatively small. As the 
impulse arises at an abnormal point, the deflections are atypical in form. 
The ascending limb is rather sharp, and the descending more gradual, and 
the summit may be dome-shaped. It is difficult to say at what part the 
deflection begins. As the ventricular complexes are supra-ventricular in 
origin, they are of typical form. They are superimposed upon the P deflec- 
tions, modifying their outline. In some cases T may be detected. Excepting 
in the very rare cases of 1 : 1 rhythm, in which event there is an equal 
number of P deflections and ventricular complexes, there are two or more P 
deflections to each ventricular complex, according to the degree of auriculo- 
ventricular block (see p. 900) . When the response of the ventricle to auricular 
contraction is at irregular intervals, the ventricular rhythm may be even 
very irregular. 
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It is necessary to differentiate the electro-cardiograms of auricular flutter 
from those of auricular fibrillation. This is dealt with on p. 1016, 



Fig. 75. — Electro-cardiogram from a case of auricular flutter, with 4 : 1 heart-block. 



Fig. 76. — Electro- cardiogram from a case of auricular flutter. The auriculo-ventricular 
ratio is sometimes 2 : 1, at others 3 : 1, and at others again 4 : 1. The response 
of the ventricle to auricular contraction being at irregular intervals, there is irregu- 
larity of the ventricular rhythm. 

Ventricular Fibrillation. — The ventricular complexes are replaced 
by oscillations, occurring at very rapid and irregular intervals, and their 
form and size vary. 
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SikO'AubiCulae Block. — In this condition there is an absence of 
both the auricular and ventricular complexes during an abnormally 
long pause. (See p. 904 and Fig. 77.) 

Aurioulo-Ventricular Block. — In the first grade (leads I and III of 
Fig. 78) there is merely an increase of the P-JB interval, it exceeding 0-18 



Fro. 77. — Electro -cardiogram showing an abnormally long pause due to 
sino-auricular block. 

second. It may be increased to such a degree that P coincides with the 
preceding T. 

In the second grade (lead II of Fig. 78) the P deflections are found at 
regular intervals and are of typical form. Sometimes the P deflections 
are not followed by ventricular complexes, the frequency of such depending 



Fig. 78. — Eloctro-cardiogram showing partial heart-block. In each lead there is an 
increase of the P-R interval, and in lead II there is also continuous 2 : 1 rhythm, 
every other stimulus from the auric‘le fading to roach the ventricle. There is also 
inversion of T in lead III and left-sided preponderance. 

Upon the degree of block, as described on p. 905. Unlike complete heart- 
block, on each occasion the ventricular complex is preceded by a P deflec- 
tion. In the case of dropped beats, almost aiways there is a progressive 
increase of the As-Vs interval preceding and a progressive shortening of the 
interval following each dropped beat, so that the prolonged pause during a 
dropped beat is not equal to two regular pulse-beats. As the ventricular beats 
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are of Bupra-ventrioular origin, the ventricular complexes are of typical 
form. 

In complete heart-block (Fig. 79) the P deflections are found at regular 
intervals, and are of typical form. They are more frequent than the ven- 
tricular complexes. In addition, the time-relation between the P deflec- 



Fig. 79. — Electro-cardiogram of leads I and II showing complete heart-block, or dis- 
association of the auriculo- ventricular rhythm, the auricles and ventricles beating 
independently of each other. 



Fig. 80. — Electro-cardiogram showing a lesion of the left main branch of the 
auriculo -ventricular bundle (new nomenclature). 


tions and the ventricular complexes is a constantly varying one, the former 
at one time preceding, at another following, and sometimes, again, coinciding 
with the latter. In the last case the P deflection is superimposed upon 
the ventricular complex. As the ventricular beats are of supra-ventricular 
origin, the ventricular complexes are of typical form. Sometimes there are 
Buperadded ventricular extra-systoles. 






1020 DISEASES OF THE CIRCULATORY SYSTEM 


Bundle-Branch Block. — lesion of either of the two branches of the 
auriculo-ventricular bundle may be recognised by means of the electro- 
cardiograph (Figs. 80 and 81). 

The ventricular complex is diphasic and of increased amplitude. The 
initial group of deflections (Q, R, S) is of increased duration, exceeding 
one- tenth second and comprising more than one-third of the whole complex, 
and usually exhibits pronounced or irregular notching. The terminal deflec- 
tion (T') points in the opposite direction to the initial group of deflections 
in leads I and III. In lead II, Q, R, S is usually of less amplitude and is 
often diphasic ; T* may point in either direction. In the diphasic ventricular 
complexes of leads I and III there is usually no iso-electric period between 
Q, R, S and T. The P-R interval may be increased. 

Two types of curves may be recognised : (1) The common type, in which 



Fig. 81 . — Eloctro-cardiogram showing a lesion of right main branch of the auriculo- 
ventricular bundle (new nomenclature). There is also auricular fibrillation. 

there is a large R' in lead I and a large S' in lead III, T' pointing downwards 
in lead I and upwards in lead III. (2) The rare type, in which there is a 
large S' in lead I, and a large R' in lead III, T' pointing upwards in lead I 
and downwards in lead III. It was formerly supposed that the first type 
was indicative of right bundle-branch block, and that the second signified 
left bundle-branch block. It is now believed that the opposite is the case. 

It is necessary to distinguish between a lesion of the left or right main 
branch (new nomenclature) and preponderance of the left or right ventricle 
respectively. The distinguishing features are that in bundle-branch block 
the initial group of deflections is of increased duration and usually exhibits 
pronounced or irregular notching, and T points in the opposite direction 
to the main initial dsflection in leads I and III. As already noted, increased 
duration of the Q, R, S complex may be met with in extreme preponderance 
of either ventricle. But taking cases of preponderance as a whole, the 
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period of time is materially less. In addition, pronounced or irregular 
notching does not occur, and T is not of increased amplitude and, apart 
from exceptional cases, points in the same direction. 

Functional Bundle-Branch Block. — A condition, which is rare, in 
which there is increased duration of the Q, R, S group of deflections together 



Fig. 83. — ^Electro- cardiogram showing arborization block. There is an extra-systole, 
marked Ex.S, in lead I, two extra-systoles in lead 11, and one in lead 111. 


deflection in leads 1 and III. Even if such should be the case, its form is 
not so abnormal. 

It should be pointed out that some writers are of opinion that the electro- 
cardiogram just described indicates a delay of the wave of excitation along 
the right or left main division of the auriculo-ventricular bundle, t.e. incom- 
plete or partial bundle-branch block. 
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Alternation of the Heart. — ^This may sometimes be recognised by 
means of the electro-cardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 84). Both the R and 
T waves may be afiected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmogram without 
any corresponding evidence in an electro-cardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg* 
mogram and electro-cardiogram does not always correspond ; i.e. the smaller 
ventricular deflections corrc.s])ond with the larger pulse-wave. 

Anoina Pectoris. — Left-sided preponderance is usual. In a proportion 
of cases the ventricular complexes are abnormal. Most varieties of these 



Fio. 84. — Electro-cardiogram from a case of paroxysmal tachycardia. There is alter- 
nation in the amplitude of the Ji deflections. 

abnormalities may be met with, including flattening or inversion of T in 
lead I or II, or both ; increased duration, and notching of the Q, R, S group 
of deflections ; bundle-branch block ; and a large Q deflection in lead III 
(sec p. 1025). There may be extra-systoles and some degree of heart-block 
Other abnormalities of rhythm are exceptional. The changes in the ventri- 
cular complexes may be of considerable value in doubtful cases. Negative 
findings, on the other hand, are of no importance. 

Transient modifications of the electro-cardiograms similar to those of 
coronary occlusion with infarction have been' observed in some cases of 
angina pectoris during the attacks. Such are of much diagnostic significance. 

Coronary Occlusion with Infarction op the Heart. — Electro- 
cardiograms of this disease are usually characteristic and of great diagnostic 
value. They are as follows : 
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Within a few hours there is usually a deviation of the R-T or the 
segment. This portion of the curve commences from the B oi 8 deflection 
either above or below the iso-electric level and proceeds in a more or less 
horizontal direction, resulting either in a plateau-shaped elevation or in a 
depression respectively. This alteration is generally most noticeable in 



Fig. 86. — Electro- cardiogram from a case of the type of infarction of the heart taken 
early after the onset of ^mptoms. The B-T portion of the curve commeni^es above 
the zero level in leads 1 and 11, and slightly l>elow the zero level in lead III, as 
indicated by arrows. 
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Fig. 86. — Electro-cardiogram from a case of the type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in lead I, and below the zero level in lead 111 and rather so in lead II, 
as indicated by arrows. 


leads I and III. In this event, the corresponding portions of the curves in 
these leads are divergent. Thus, if there is R-T elevation in lead I there is 
R-T depression in lead III (Figs. 85 and 86) ; and vice versa (Figs 87 and 88). 
Sometimes the deviation of the R-T segment is best observed in leads III 
and II, or in leads I and II ; or the alteration may be present in one lead 
only. The foregoing features are perhaps pathognomonic of the condition. 
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After a few days or more, the R-T portion of the curve gradually returns 
to the iso-electric level, and the T deflections gradually reappear. The 
latter assume a direction opposite to that to which the R-T segments were 



Fig. 87. — ^Electro-cardiogram from a cose of the ST* type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in lead 111 and slightly so in lead II, and below the zero level in 
lead I, as indicated by arrows. 


nr^‘ 








Fig. 88. — Electro-cardiogram from a case of the T® type of infarction of the heart taken a 
few hours after the onset of symptoms. The R-T portion of the curve commences 
below the zero level in lead 1 and above the zero level in loads TI and 111, as in- 
dicated by arrows. 

previously deviated. Thus, inversion of the deflections follows elevation 
of the R-T segments, and upright T waves follow depression of the R-T 
segments. (Figs. 89-91.) The T deflections are usually sharply defined, 
and their amplitude is often large. The R-T intervals preceding the 
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altered T waves frequently exhibit convexity or concavity. The fore- 
going features are not so characteristic as are those of the first stage, but, 
taken together with the clinical features, they afford strong corroborative 
evidence of the disease. 

In both stages, sometimes there is diminished amplitude and increased 
duration of the initial group of ventricular deflections (Q, R, S), and the 
latter is generally associated with notching or splintering. 

There are various types of curves, the two commonest being : (1) Lead I 
shows R-T elevation and, later, inversion of the T deflections ; and in 
lead III, the R-T segments are depressed, with the subsequent development of 
upright T Waves. (Figs. 85, 86 and 89). (2) Lead III shows R-T elevations 
and, later, inversion of the T deflections ; and in lead I, the R-T segments 
are depressed, with the subsequent development of upright T waves (Figs. 
87, 88, 90 and 91). 

The first type, which is the more common, is associated with occlusion 



Fiu. 89. Electro- cardiogram from a case of the type of infarction of the heart. The 
T deflections in lead 1 are inverted, and are rather sharply defined and of increased 
amplitude. Those in lead III are upright, and are sharply defined and of increased 
amplitude. 

of the descending branch of the left coronary artery and infarction of the 
wall of the left ventricle near the apex, especially the anterior part, and the 
adjacent part of the interventricular septum ; and is terTncd the T^ type. 
The second is associated with occlusion either of the right coronary artery 
or the circumflex branch of the left and infarction of the posterior wall of 
the left ventricle near the base ; and is designated the T® type. 

In both types of curves the T deflections in lead II are often slightly 
inverted or flattened. 

Some changes in the T deflections towards the normal usually supervene 
within a few weeks or months, and ultimately the T deflections in all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply defined, and even these changes are very suspicious. 

A large Q deflection in lead III (see Figs. 90 and 91) is often a noticeable 
feature of infarction of the posterior wall of the left ventricle, either recent 
or old. It is to be noted, however, that it may also occur in other conditions 
(see p. 1003). 

33 
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Lead IV is particularly valuable in occlusion of the descending branch of 
the left coronary artery, the type. This lead alone may be affected, 
while in some cases the changes are more evident, or occur earlier and last 
longer than in the three other leads. They resemble those of lead I of this 
type. Thus, there is elevation of the R-T intervals, and subsequently in- 



Ftg. 90. — Electro-cardiogram from a case of the T® type of infarction of the heart. The 
T deflections in lead II are inverted. Those in lead III are inverted, and are sharply 
defined and of increased amplitude. There is a largo Q in lead III. 



Fig. 91. — Electro-cardiogram from a c^se of the type of infarction of the heart. The 
T deflections in leads II and III are inverted, and are sharply defined and of in- 
creased amplitude. There is a large Q in leads III and II. 


verted T waves. (Figs. 92 and 93.) Lead IV is pf less value in infarction of 
the posterior wall of the left ventricle, i.e. t!ie T* type. There may be no 
changes, or if present they are less marked. If there are changes, they 
generally resemble lead I of this type. Thus, there is depression of the R-T 
intervals and, later, upright T deflections. The latter are of increased 
amplitude, and may be huge. (Fig. 94.) 
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The foregoing changes in the electro-cardiogtams of coronary occlusion 
with infarction of the heart are not constant. But they are frequent, and 
when they do occur are of great diagnostic value. It is necessary to point 
out that it is the successive changes in the curves which are especially 



Fig. 92. — Electro-cardiogram of the fourth lead from a case of the typo of infarction 
of the heart. There is R-T elevation, as indicated by arrows, and inversion of T, 
There is also a large Q, 

important. For this reason, serial records taken over a period of time are 
of much greater value than a single one, for in cases in which the latter does 
not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole of the first two weeks 



Fig. 93. — Electro-cardiogram of the fourth lead from a case of the T* fypo of infarction 
of the heart. There is slight R-T elevation, and the T deflections are inverted, 
sharply defined and of increased amplitude. There is also a large Q, 

after the onset of symptoms, though transient changes may have disappeared 
in later electro-cardiograms. 

In conclusion, it is to be noted that a similar deviation in the R-T (or 
S-T) interval has also been recorded in rheumatic carditis, pericardial 



Fia. 94.— Electro-cardiogram of the fourth lead from a case of the type of infarction 
of the heart. The T deflection is positive, sharply defined and huge. 

effusion, uraemia, and pneumonia. The clinical features of these conditions, 
however, do not resemble those of coronary occlusion. 

It has been pointed out that transient changes in the electro-cardiograms 
similar to those of coronary occlusion have been observed during attacks of 
angina pectoris. 
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Low Voltage. — The term low voltage is used when no part of the Q, R, S 
complex exceeds five millimetres in the three leads. It is almost always of 



Fig. 96. — ^Electro-cardiogram from a case of auricjilar fibrillation fully under the 
influence of digitalis. 


pathological significance, and may be met with in marked chronic myocardial 
disease, severe congestive failure from any cause, coronary occlusion, peri- 
cardial effusion, and hypothyroidism. In the last named there are also 
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changes in the other deflections (see below). As stated on p. 1021, low 
voltage is one of the various features found in arborization or intraventricular 
block. 

Hypothyroidism. — The T deflections are flattened or inverted in the 
three leads ; and frequently there is also diminished amplitude of the 
Qy Ry S complex. See Fig. 95. 

The Effect of Digitalis. — Electro-cardiograms of patients fully under 
the influence of digitalis may show depression of the R-T interval with 
flattening or inversion of the T deflections (see Fig. 96). This should be 
distinguished from the R-T deviation due to coronary occlusion. In the 
former the corresponding portions of the curves always point in the same 
direction ; while in the latter usually they point away from each other in 
leads I and III. 

Frederick W. Price. 


DISEASES OF THE BLOOD VESSELS 

The term arterio sclerosis, which means no more than arterial hardening, 
has led to much confusion as it has been employed by various authors in 
different senses to describe different pathological conditions of the arteries. 
Thus, it has been used to comprise the following conditions ; 

(а) Diffuse hyperplastic sclerosis, characterised by intimal hyperplasia 
and hypertrophy of the media ; 

(б) Degeneration of the middle coat of the artery, known as Monckeberg’s 
medial sclerosis, in which lime salts are deposited more or less symmetricaUy 
in rings around the artery ; and 

(c) Arterial degeneration of the intima, known as atheroma, or, because 
of the tendency to calcification, as atherosclerosis. 

Or it is confined to the first and second. Or it is restricted to the first. 
Or it is employed to include the three mentioned above and, in addition, 
arterial inflammation, which when chronic is most often the result of syphilis 
but may be caused by other infections. Or, finally, it is employed by a few 
writers to include even other pathological conditions, such as infiltration. 
It is, therefore, clear that the term arteriosclerosis should not be used except 
in a very general sense. 

It is proposed to adopt the following classification of diseases of the 
arteries : 

. (i) Arterial inflammation 
(a) Acute arteritis 
(h) Chronic arteritis 

(c) Thrombo-angiitis obliterans 

(d) Polyarteritis nodosa or periarteritis nodosa 

(ii) Diffuse hyperplastic sclerosis 

(iii) Monckeberg’s medial sclerosis 

(iv) Fatty Degeneration of the Media 

(v) Atheroma (Atherosclerosis) 

(vi) Other Degenerations allied to atheroma 

(vii) Arterial infiltration. 
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And the following will be dealt with separately : (1) The s 3 mdrome of inter- 
mittent claudication, caused by several of the foregoing pathological con- 
ditions; (2) Aneurysms, whether {a) saccular, most frequently caused by 
syphilis ; (b) aneurysmal dilatation, most often due to atherosclerosis ; or 
(c) the less common forms of aneurysm. 


ARTERIAL INFLAMMATION 

The arteries may be infected from their intima, either by micro-organisms 
settling on the surface or by the arrest of an infective embolus within the 
lumen. They may also be infected by micro-organisms reacliing the media 
or adventitia through the vasa vasorum or by direct inward spread of 
inflammation from the surrounding tissues. 


Acute Arteritis 

Acute arteritis was formerly described as a common event in many 
diseases, the staining of the intima being mistaken for inflammation. Acute 
inflammation of the arteries is, however, a rare disease, and is usually met 
with as a complication in the acute infections. The intima of the aorta 
may be infected in cases of septicaemia and pyaemia, and most commonly 
in cases of progressive septic endocarditis, when the organisms usually 
found are streptococci. Vegetations may be seen upon the intima and 
the inflammation rapidly involves the subjacent coats. Occasionally the 
aorta may be infected in a septicaemia or pyaemia, through embolism of 
the vasa vasorum, or the ascending aorta may be infected by spread through 
the vessel wall from a pericarditis. The wall of the aorta may rupture, or an 
aneurysm be formed, but this is rare. Acute multiple arteritis is most 
frequently seen as a sequel of typhoid fever, but cases have been observed 
after small-pox, scarlet fever, influenza, and pneumonia. In many cases the 
organisms of the disease have been found in the vessel wall. 

Symptoms. — The symptoms depend upon the vessels affected. In the 
case of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelling in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with high fever and symptoms of an acute infection. Some cases 
of cerebral thrombosis in which a young or middle-aged patient makes a 
good recovery and lives for twenty or thirty years without any other vascular 
catastrophes are probably of this type. 

Prognosis and Treatment. — In acute arteritis treatment, other than 
rest and general and local measures for the relief of pain, is of little avail. 
The condition is a very severe one. If the artery involved is a large one, every 
effort should be made to avoid infectious gangrene, and in some cases a 
sui^rising return of circulation may be observed. 
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CiTRONic! Arteritis 

iEtiology. — Acquired syphilis is by far the most common cause of chronic 
arteritis, and less frequently congenital syphilis. Tuberculous endarteritis 
is not uncommon in the small pulmonary arteries and in the arteries of 
the brain in tuberculous meningitis. Endarteritis obliterans may also be 
caused by infection with pyogenic organisms of a subacute or chronic type. 
Moreover, changes in the adventitia of the small arteries are also found in 
polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis is a focal affection, and is found in 
muscular and elastic arteries of all calibres. It is common in the aorta and 
large elastic arteries, and it also frequently attacks the small arteries. The 
large muscular arteries, however, are but rarely affected by syphilis. Chronic 
inflammation of the arteries has been divided into — (1) Endarteritis, where the 
intima is affected ; (2)mesarteritis; and (3) periarteritis, where the external coat 
is involved. In the great majority of cases of inflammation of the smaller 
arteries all coats are involved. The muscular and elastic fibres tend to be 
destroyed and this may result in direct rupture. The changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
seen, and later spindle-shaped fibroblasts, definite granulation being thus 
formed, while in cases of syphilis plasma cells and eosinophil leucocytes 
are often present. The result of this thickening in such small arteries is to 
narrow the vessel, and the condition is often termed endarteritis obliterans. 
The lumen may finally become completely blocked, leading in the brain 
to cerebral softening, and in other tissues to fibrosis. The adventitia is also 
greatly thickened in chronic syphilitic arteritis and consists of inflamed 
tissue infiltrated by lymphocytes, plasma cells, and occasional eosinophil 
leucocytes. 

Syphilis of the aorta or syphilitic mesaortitis is a focal inflammation, but 
it may implicate almost the whole length of the aorta,. The inflammation 
extends from the adventitia. The vasa vasorum proliferate and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue, usually consisting only of plasma cells, lymphocytes, eosinophil 
leucocytes, and fibroblasts, but occasionally there are gummata with giant 
cells. Endarteritis of the vasa vasorum is found only in the more intense 
reactions. The elastic fibres of the media are completely destroyed in the 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp. pallida has been demonstrated in the 
lesions. The intima of the aorta is usually thickened over the areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima that we know as atheroma. The inflammatory 
thickening of the intima due to syphilis can, in its earlier stages, be dis- 
tinguished by the naked eye from atheromatous thickenings by its sharper 
demarcation, pearly colour, rubber-like consistency, crenated outline, pitted 
surface, and freedom from fatty degeneration. The weakening of the vessel 
wall on account of the replacement of the middle coat frequently results 
in dilatations, varying in size from minute stellate patches to large aneurysms. 
The scarring and pitting are due to fibrous tissue replacing the inflamed 
media and are characteristic. In the later stages atheroma usually occurs 
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in tlie thickened intima over the areas of indammation ; also S3rphilitic 
mesaortitis and primary atheroma may co-exist, especially in later life. 

The coronary circulation is often found affected in these cases, with the 
result that there are attacks of angina pectoris. Owing to the mesaortitis 
of the ascending aorta, the orifices of the coronary arteries become narrowed 
or blocked, but the disease does not spread far down the arteries, in this 
way providing a striking contrast with atheroma. It may cause extensive 
necrosis or fibrous patches in the myocardium, and the heart is not un- 
commonly enlarged. Frequently the aortic ring has expanded, or the aortic 
valves have become involved by the syphilitic inflammation, so that aortic 
regurgitation is a common sequel. 

The arteries of the brain are frequently involved by syphilis, which causes 
endarteritis obliterans and consequent cerebral softening. This change is 
also present in syphilitic meningitis, where the syphilitic inflammatory 
reaction is more intense. The kidneys are but rarely affected, though occa- 
sionally gummata are found. The eyes are not infrequently attacked and a 
condition of syphilitic choroido-retimtis may be seen on ophthalmoscopic ex- 
amination. In other organs, such as the liver and testicle, gummatous 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are affected. 

Symptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

In the aorta, aneurysm is a common result from syphilis. Aortic regurgita- 
tion, with its usual effect on the heart, is even more common. The symptoms 
of necrosis or fibrosis of the myocardium are severe anginal pains, often result- 
ing in sudden death. Occasionally the heart muscle may give way, with the 
usual signs of chronic cardiac failure. If the brain is affected by arterial 
thrombosis, the symptoms depend upon the area affected ; hemiplegia, 
aphasia, and hemianopia may all result. Albuminuria is quite uncommon in 
syphilitic vascular disease. Iritis may be present, and more commonly 
choroiditis, in which white patches surrounded by pigmented areas give a 
striking appearance to the fundus oculi. The optic disc is often white and 
atrophied. In syphilitic meningitis, oedema of the optic papilla is often present. 
The radial artery is practically always normal to the touch in cases of 
syphilitic vascular disease. 

Course. — The course of syphilitic arterial disease is very variable. The 
symptoms resulting from endarteritis and subsequent thrombosis in medium- 
sized arteries such as the cerebral, are generally present in the acute secondary 
stage, from 2 to 5 years from the date of infection, but the vascular disease 
may exist with exacerbations all through life, and the important and char- 
acteristic cardiovascular changes in the first part of the aorta generally 
follow 15 to 25 years after the original infection. 

Prognosis. — The prognosis in cerebral syphilitic vascular disease is on 
the whole good, if the condition be taken early enough and treated properly. 
It has to be remembered, however, that vascular syphilis is often comphcated 
by parenchymatous syphilis, where the spirochset^ are not only found in the 
walls of the vessels, but also in the cerebro-spinal tissues themselves, and this 

S lication certainly increases the gravity of the condition. In the later 
avascular syphilis the prognosis is bad unless the diagnosis is made 
early before any serious cardiac symptoms have developed. 
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Treatment* — Prophylaxis is of the greatest importance in syphilitic 
vascular disease. With regard to treatment, in the acute stages of syphilitic 
vascular disease it is generally thought that mercury is the best drug 
to use. Mercurial inunctions or soluble intramuscular mercurial injections 
should be given for 2 or 3 weeks before any intravenous injectionB are 
prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima of the vessels. 
The indiscriminate use of arsphenamine and neoarsphenamine in the acute 
stages of syphilitic vascular disease has been followed by most disastrous 
results, their administration causing further swelling of the intima and further 
blocking and thrombosis of the small vessels. After mercury and iodides 
have been given for 3 or 4 weeks, neoarsphenamine, should be administered 
cautiously in small doses and gradually increased. 

Thrombo-Angiitis Obliterans 

This name was suggested by Buerger in 1908 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes by a 
migratory inflammation of the superficial veins in the extremities. Throm- 
bosis develops and the vessels become occluded. 

iEtiology. — The malady is found most commonly in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection . Syphilis is usually not present, the W assermann 
reaction being negative. Excessive tobacco smoking has ^en suggested as 
a predisposing factor. 

Pathology. — The deep vessels of the arms and legs, especially the latter, 
are occluded by thrombosis in various stages of organisation; their walls 
are traversed by vessels, and show a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. The condition is characterised by extensive 
progressive thrombosis, with organisation, with little inflammation of the 
vascular coats. 

Symptoms. — The onset is gradual with pains in the feet and toes. The 
patient is unable to walk for more than a few minutes without severe cramp- 
Uke pain in the legs (intermittent claudication, see page 1041). The thrombi 
in the superficial veins, when they occur, are also very tender. Redness of 
the extremity, especially when in a dependent position, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-like pain becomes intense, and tne disability in 
walking often leads to marked mental depression. Trophic changes appear in 
the skin, with gangrene, and fissures and ulcers may occur. 

Diagnosis. — (1) Ra 3 maud’B disease more often attacks females; the 
upper extremities are most afiected ; and X-rays show marked atrophy of 
the bones of the hands. This is not present in Buerger’s disease. (2) In 
erythromelalgia the Umbs become red and flushed, but the aiteries 
pulsate forcibly ; gangrene does not occur. (3) In gangrene due to 
Monckeberg’s sclerosis, the calcified arteries may be well seen by means 
of the X-rays. 

Prognosis. — The course of the disease varies. Some cases progress 
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rapidly> while others last for years. Gangrene may require high amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and glyceryl trinitrate are used. Gentle massage 
is useful, and diathermy sometimes helps. Ultra-violet therapy has been 
tried. Buerger recommends passive postural exercises, and employs the 
following method : ** The affected limb is elevated, with the patient lying 
in bed, to from 60 to 90 degrees above the horizontal, being allowed to rest 
upon a support for from thirty seconds to three minutes, the period of time 
being the minimum amount of time necessary to produce blanching or 
ischaemia. As soon as blanching is established, the patient allows the foot 
to hang down over the edge of the bed for from two to five minutes, until 
reactionary hyperaemia or rubor sets in, the total period of time being about 
one minute longer than that necessary to establish a good, red colour. The 
limb is then placed in the horizontal position for about three to five minutes, 
during which time an electric heating pad or a hot- water bag is applied, 
care being taken to prevent the occurrence of a burn. The placing of the limb 
in these three successive positions constitutes a cycle, the duration of which 
is usuaUy from six to ten minutes. These cycles are repeated over a period 
of about one hour, some 6 to 7 cycles constituting a S(^ance ” (Leo Buerger, 
The Circulatory Disturbances of the Extremities), Others claim that the main- 
tenance of a high venous pressure and stimulation of the heart are the most 
effective lines of treatment. Pain is relieved by rest in the recumbent position, 
and heat applied to the painful limb by electric pads or electric light baths is 
also useful. Ulcers of the legs should be treated surgically. 


Polyarteritis Nodosa or Periarteritis Nodosa 

Polyarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of the 
medium-sized arteries. It may affect arteries in almost any part of the body, 
producing a very diverse symptomatology. 

i£tiology. — Young adults are most commonly affected, and males more 
often than females. The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especially 
those of the heart, kidneys, and intestines. A remarkably focal acute inflam- 
mation extends through all the coats of the artery with hyaline or fibrinoid 
necrosis of the arterial wall, and within the lumen are often found thrombi, 
which may become organised. Aneurysmal dilatation is usually present. 
There may be many polymorphonuclear leucocytes and some mononuclear 
cells, lymphocytes, and plasma cells ; eosinophil cells are a characteristic but 
inconstant finding. White or yellowish-white nodules, from the size of a pin’s 
head to that of a pea, can be seen on the arteries. Owing to the alteration 
in the lumen of the vessels, necrosis and infarcts' occur in the organs supplied. 

S 3 miptoms. — The disease may start in almost any way, even with bronchial 
catarrh or with epigastric pain. There is tachycardia and irregular fever, with 
marked prostration. Some cases may start as an acute illness, simulating 
nephritis or rheumatic carditis ; in others long continued malaise is the main 



DIFFUSE HYPERPLASTIC SCLEROSIS 1036 

preflenting symptom. Acute abdomiual pain may be caused by disease of tbe 
mesenteric arteries — indeed, even perforation of the intestine and peritonitb 
have followed. If the arteries of the heart are involved, evidence of myocardial 
disease will be {)resent ; and when the kidneys are affected, blood and casts 
appear in the urine. Occasionally bronchia] asthma, cough and hssmoptysis 
have been noted. Later, in a small proportion of cases, nodular swellings, 
varying in size up to a pea, may be felt in the subcutaneous tissues of the 
abdomen, thorax, and limbs. Examination of blood shows the ansemia and 
a moderate leucocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptoms 
displayed. In most cases, a pyrexial infection, of unknown origin, has its 
nature revealed only post-mortem. Rarely, however, where a node was 
felt in the subcutaneous tissues and excised during liiFc, the diagnosis has 
been made before death. The diagnosis should now be made more often if 
it is suspected in any obscure and varied illness in which there is some 
evidence of arterial involvement. 

Prognosis. — It has been said that in most cases death occurs within a few 
weeks to a few months after the onset of symptoms. Now, however, when 
more cases are recognised, it is found that many recover and that the disease 
may run an intermittent course for many years. 

Treatment. — This is the same as that of any acute infection. Arsenic, 
mercury, and quinine should all be tried, though the results up to now have 
not been encouraging. In the main the treatment should be symptomatic 
as the parts involved are so varied. 


DIFFUSE HYPERPLASTIC SCLEROSIS 

The diffuse hyperplastic sclerosis of Jores and Evans, formerly known as 
arterio-capillary fibrosis of Gull and Sutton, is characterized by intimal 
hyperplasia, especially of the smaller arteries and arterioles, and h 3 rpertrophy 
of the media, particularly of the medium-sized arteries. 

Etiology. — ^Diffuse hyperplastic sclerosis is common in late middle age, and 
is by no means a senile change. In the great majority the causes are those of 
hyperpiesia (see p. 1065) . The affection may also be due to gout and lead poison- 
ing, and chronic nephritis. In rare cases associated with chronic interstitial 
nephritis, it may occur in young children. It is more common in males than 
in females. The inherited constitution is of great importance as shown by the 
high familial incidence in certain cases. Syphilis has no part in the causation 
of this condition, though, of course, it may be present in syphilitic cases. 

Pathology. — The condition is widespread, frequently involving the 
whole arterial system. It affects the smaller arteries and the arterioles, and 
the medium-sized arteries. The kidneys and spleen are most commonly 
affected, especially the first ; the next most frequently, the brain ; while 
the pancreas, liver, suprarenal glands, stomach and intestines are less often 
implicated. The characteiistic lesion consists of a cellular proliferation of 
the intimal cells and increase of hyaline material. At a later stage there is 
fatty degeneration in the arterioles alone. The thickening of the intima 
may lead to obliteration of the lumen of the vessels. There is hypertrophy 
of the media of the medium-sized arteries, e.g, the radials, with little or no 
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change in the intima. In the case of the smaller arteries and arterioles, a 
patchy ischeemic fibrosis of certain organs, i.e. the kidneys and brain, may 
take place. Haemorrhages may also occur. 

There may be co-existent atheroma, e.g. of the cerebral and coronary 
arteries, and, it may be, of the aorta, due to age or, in the opinion of some, 
the result of the hypertension. 

Symptoms. — In diffuse hyperplastic sclerosis the vessel wall may be felt 
to be uniformly thickened — the so-called “ whip-cord ’ ’ artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As the muscular arteries are those chiefly affected, the radial, 
brachial, and temporal arteries are involved. The systolic blood-pressure 
in cases of simple hyperpiesia may be 160-240 mm. or more ; it may reach 
even 300 mm. in cases associated with chronic interstitial nephritis. Symp- 
toms of cardiac hypertrophy are common in the early stages, but in favour- 
able cases they may not appear for years. In some cases cardiac hyper- 
trophy is followed by dilatation, with its attendant symptoms. Headache, 
of a throbbing and bursting character, and generally in the occipital region, 
is an early symptom of arterial hypertrophy, and giddiness and fullness in 
the head are frequently complained of. Transient paralysis may occasionally 
be met with, and this has been attributed to spasm of the hypertrophied 
arteries. Later on, cerebral haemorrhage may occur, with the production of 
hemiplegia. Albuminuria and casts in the urine may be found, while profuse 
renal haemorrhage may occur. Uraemic symptoms do not occur frequently 
and then not till late unless the condition is secondary to chronic nephritis. 
Gastro-intestinal symptoms are often present. The patient may first com- 
plain of dyspepsia. A chronic diarrhoea without obvious cause in an elderly 
man should lead to a careful examination of the arteries and kidneys. 
Bronchitis and emphysema may mask a cardiovascular hypertrophy, and 
the enlargement of the heart may be overlooked unless there is a careful 
examination of the blood-pressure. The changes in the fundi are numerous 
and characteristic, and have been discussed in the section on hypertension 
(seepp. 1066, 1067). Intermittent claudication is not uncommon in these cases. 

Prognosis. — The prognosis depends very largely on the degree of renal 
involvement. In hyperpiesia the condition may last for many years and 
only be terminated by hsemorrhage into the brain, the ischaemic fibrosis of 
the kidney, which accompanies it, being of no clinical importance. If, 
however, there is evidence that the cardiovascular hypertrophy and high 
blood-pressure are complicated by true nephritis, the condition is a grave 
one and uraemia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within six months, though very rare cases have 
been recorded where a certain amount of ocular change has persisted for years. 

Treatment. — The first indication is to remove the cau.se of the condition 
as far as possible. As a rule the most important thing is the regulation of 
the patient's life, the removal of anxiety and the reduction of his work and 
activity to a reasonable amount. The reductic n of alcohol and tobacco is 
often needed, and it is the average daily consumption that counts in this 
direction. Any gouty tendencies should be corrected by the administration 
of alkalis and intestinal antiseptics, such as sodium benzoate. All sources of 
focal sepsis, whether in tonsils, teeth, nasal sinuses, or genito-urinaiy tract, 



ATHEROMA 


1037 


should be carefully sought for and, if found, removed. Moderation in food 
and drink, with regular exercise and care in promoting diaphoresis, is essential. 
Turkish and vapour baths may be given cautiously. The administration of a 
purgative pill once a week, and the use of a mild saline purgative each morning 
are indicated ; while in acute crises the abstraction of one pint of blood from 
the arm has often saved life. 


MONCKEBERG’S MEDIAL SCLEROSIS 

This form of degeneration is accompanied by a deposition of lime salts 
in the middle coat. 

Etiology and Pathology. — The cause is undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime salts in the dying tissue. It has no relation to 
syphilis. This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
lumen. The affection is very common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Symptoms. — The symptoms are coldness and oedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile and 
diabetic cases. The arteries feel like pipe stems, and sometimes crackle when 
rolled beneath the finger. They can be well seen by means of the X-rays. 

Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation has to be undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost aways extends to the bifurcation 
of the femoral artery. 


FATTY DEGENERATION OF THE MEDIA 

Fatty degeneration of the media occurs commonly in all arteries. It tends 
to occur in cases of high blood 'pressure, and is conse^mntly a common and 
important secondary complication of diffuse hyperplastic sclerosis. It is prob- 
ably the result of toxins or lack of nourishment, and is frequently present in 
cases of severe anaemia. It also occurs in old age, and is associated with 
cardiovascular hypertrophy. The muscle fibres become lost, being replaced 
by fibrous tissue. The vessel wall usually becomes weakened and is liable to 
rupture. 


ATHEROMA 

Synonyms. — Atherosclerosis ; Degeneration of the Arterial Intima. 
Definition. — Atheroma is a variety of arterial degeneration which affects 
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and is almost confined to the intima. It is characterised by the accumula • 
tion of debris, which is at first fatty and later becomes impregnated with 
lime salts. The Greek word was used by Galen to signify a sw^ling full of 
gruol-Iike material. 

Etiology. — There is no doubt that atheroma is found more frequently 
and is more widespread with advancing age. Long life is a question of the 
blood vessels, and it has been well said that a man is only as old as his arteries. 
The quality of the arterial tissue that has been inherited may be poor, and a 
tendency to the development of atheroma at about the same age is often seen 
in all the members of certain families, thus showing the influence of heredity 
in the production of the condition. Atheroma also results from the amount of 
wear and tear to whi^h the vessels have been subjected. It appears as a 
secondarv change in cardiovascular hypertrophy, so that it tends to be more 
frequent in patients with hypertension than in other subjects of the same 
age. The affection is much more common in men than in women, and in 
subjects who have hard and prolonged mental or physical work. Moreover, 
it is much more common in the aorta than in the pulmonary artery, and when 
it does occur here it is nearly always associated with high pulmonary pressure, 
e,g, in mitral stenosis and in pulmonary fibrosis. The severity of the disease 
increases with the length of time during which the high blood-pressure has 
existed. Over-eating and stress and strain of modem life are probably 
factors in the aetiology of the condition. It has been said that the most impor- 
tant cause of atheroma is chronic poisoning. Acute degeneration of the 
media has been found after typhoid fever in young people, and has 
b-'en caused experimentally by the injection of bacterial toxins. Chronic 
lead poisoning and gout are also setiological factors. On the other hand, 
syphilis has no connection with atheroma, though the condition of the aorta 
known as syphilitic mesaortitis was for a long time confused with the 
chronic intimal degeneration we now know as atheroma. Disease of the 
kidneys probably has no direct relation with atheroma, though the high blood- 
pressure of chronic interstitial renal fibrosis and of secondary contracted 
kidney is an important factor in producing atheroma in the large elastic 
arteries. 

Pathology. — Atheroma occurs in the large elastic and muscular arteries. 
The condition is usually most marked in the aorta. The coronary, cerebral, 
retinal, radial, brachial, and temporal arteries are frequently affected. The 
peripheral arteries may be normal to the feel in cases where there is advanced 
atheroma of the coronary or cerebral arteries. In the slighter degrees, minute 
yellow flecks or patches on the aorta may be observed by the naked eye. 
In the later stages, yellow plaques or buttons are conspicuous, and under 
the microscope masses of large fatty crystals, with a covering layer of fibrous 
tissue, are to be noted. Atheromatous plaques may ulcerate and the con- 
tents be discharged into the aorta, and thrombi are often deposited on the 
surface of these atheromatous ulcers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm due to severe medial 
degeneration very rarely occurs. The aortic va*ves are frequently affected 
by atheromatous degeneration, and aortic stenosis or aortic regurgitation 
may result. A yellow atheromatous patch is commonly seen on the anterior 
flap of the mitral valve. Atheroma often causes great narrowing of the 
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lumen of the vessels, and eventually a thrombosis may form and complete 
ocohsion result; this is the most dangerous result of atheroma; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
the anterior interventricular branch of the left, and is not uncommon in the 
vessels of the brain. With regard to the heart, atheroma has a most profound 
influence, owing to the fact that it is one of the commonest causes of fibrosis 
of the myocar^um ; but the chief danger is a sudden blockage of one of 
the coronary arteries, generally the anterior ventricular branch of the left 
coronary. In these cases, if death does not follow immediately, a sudden 
softening of the heart muscle (myomalacia cordis) may occur, and an aneurysm 
of the heart may result, and in certain rare cases actual rupture of the heart 
wall has followed — ^a broken heart. In the brain, atheroma results in cerebral 
thrombosis, and is the commonest cause of this condition in old people, 
and in middle-aged people who have not had syphilis. Very commonly, 
however, especially in those cases of atheroma where the blood-pressure is 
raised, haemorrhage may occur. In most cases of atheroma the kidneys are 
not involved, though occasionally atheromatous plaques may be found on 
the branches of the renal artery. Should, however, one of these plaques 
be large enough to cause much narrowing of an interlobar artery, a wedge- 
shaped red area of fibrosis in the distribution of the artery will occur. The 
renal changes, however, are relatively unimportant, and they rarely lead to 
symptoms during life. 

Symptoms. — The blood pressure is only raised if the atheroma happens 
to complicate cardiovascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-manubrial notch, may be present. The radial, 
brachial, and temporal arteries are often irregularly thickened and tortuous 
and can often be seen pulsating beneath the skin, but this dilatation has none 
of the important effects that so often follow a saccular aneurysm. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and more 
often to angina pectoris ; and sudden death is not uncommon, owing to a 
sudden thrombosis of a large branch. In the brain, hemiplegia usually 
results from haemorrhage and more rarely from thrombosis. Ocular symptoms 
are rare in atheroma of the retinal arteries, which may be seen with the 
ophthalmoscope to be irregularly swollen and tortuous, but swelling of the 
optic disc and retinitis are not present. 

Prognosis. — The course and prognosis are extremely uncertain. Circula- 
tion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with greatest moderation, and attention should 
be paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs are of value in the treatment of atheroma ; 
but small doses of potassium iodide seem to be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 
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OTHER DEGENERATIONS ALLIED TO ATHEROMA 

There are closely allied intimal degenerations, in which this accumuJation 
of fatty debris is absent. 

In fihrotic degeneration, muscle fibres and to a less extent elastic fibres 
disappear after little or no fatty degeneration, and the intima becomes fibrotic. 
This may be found in any artery, but is very common in the smaller arteries, 
for instance, the interlobular and afferent arteries of the kidneys, where 
atheroma is very rare. 

Hyaline degeneration affects the ultimate arterioles in the kidney and other 
organs ; the muscle and elastic fibres disappear rapidly, and the intima 
becomes swollen and hyaline, and usually fatty. It is common with high 
blood pressure, but is otherwise rare. 

Both these forms of intimal degeneration are of importance, because 
intimal fibrosis is much less focal than atheroma, and both forms, in affecting 
arteries of small calibre, lead in the same way as atheroma to a narrowing of 
the lumen sufficient to cause ischsemic destruction of the tissues. They may 
therefore be considered together with atheroma in their clinical effects. 


ARTERIAL INFILTRATION 

The commonest form of infiltration is amyloid infiltration. 

etiology. — Amyloid or lardaceous disease occurs in cases of long sup- 
puration due to pyogenic organisms, and is frequently associated with the 
secondary pyogenic infections that occur in tuberculosis of the bones and 
joints, in chronic syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is deposited 
beneath the endothelium of capillaries, the reticulum of adenoid tissue and 
the pulp of the spleen, and in the smaller arteries and veins, especially in 
their middle coats. The affected organs are firm to the touch and have a 
waxy appearance. The amyloid substance can be demonstrated macro- 
scopically by pouring tincture of iodine on the affected organ, the waxy 
material being stained a deep mahogany colour. Microscopically, an iodine 
staining may be used, or a methyl-violet stain, which colours the amyloid 
substance pink and the parenchymatous cells blue. In the kidney, the small 
arterioles in the glomeruli, those around the convoluted tubules and those in 
the medulla, are first attacked. In the intestine, the arterioles in the villi 
stand out clearly. There are two forms of amyloid infiltration of the spleen : 
the diffuse waxy spleen, where the venous sinuses are outlined and the central 
artery of the Malpighian capsule is affected ; and the sago spleen, where the 
Malpighian capsule is greatly enlarged by the amyloid inStration — its central 
artery is untouched, but its branches into the capsule are greatly swollen 
by the waxy material. In all these organs the parenchymatous cells are 
unaffected directly by the amyloid infiltration, b)it m the later stages necrose, 
owing to interference with their nourishment. 

Symptoms. — ^The patient is pale, but often has a waxy complexion with a 
bright colour in the cheeks. Chronic, profuse and painless diarrhoea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
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amount and of low specific gravity. The Uver and spleen are enlarged, and 
ascites and c^ema of the legs are often present. 

Prognosis. — If the chronic suppuration can be cured, the condition may 
sometimes disappear ; but in the majority of cases this is not possible, as the 
septic condition is engrafted on to a chronic tuberculous or other granulo- 
matous condition, which is almost always impossible to eradicate. 
Treatment. — ^This consists in trying to remove the cause. 


INTERMITTENT CLAUDICATION 

So far the various conditions discussed have been classified according 
to the underlying pathology. Intermittent claudication is only a symptom, 
but it provides such a characteristic syndrome that it is best taken separately 
here. The term “ intermittent limp ” or claudication is applied to a condition 
in which severe pain, in one or both legs, comes on after walking for a certain 
distance. 

Etiology and Pathology. — In the large majority of cases this syndrome 
occurs in elderly men, who have well-marked calcification of the middle coat 
of the arteries of the lower limbs (Monckeberg’s degeneration, y.v.). In rarer 
cases it may be present in atheroma or diffuse hyperplastic sclerosis or 
throm bo-angiitis obliterans (q.v,). It may be associated with high blood 
pressure, gout, diabetes, syphilis, or excessive indulgence in tobacco. 

The symptoms are due to the arteries of the leg being unable to supply 
the muscles with the increased flow of blood that the limb requires during 
walking. It is one of the earliest signs of partial impairment of the arterial 
flow. 

Symptoms. — The characteristic pain comes on after walking a certain 
distance and is brought on more quickly by faster walking. It may be 
accompanied by cramp in the calves, and also by numbness or tingling 
sensations. It causes the patient to limp and finally to stop. After resting 
for a minute or two, he is able to continue walking, but the symptoms again 
recur after he has walked for a further period. Sometimes the pain may 
only be described as tiredness or may only be felt in the feet and unless 
a careful examination is made the pain may be attributed to flat feet. Often 
the patient may suffer from angina pectoris, the causation of the two con- 
ditions being very similar, or his anginal pain may seem to disappear as 
his intermittent claudication appears, really because he is no longer able 
to walk quickly enough to provoke the anginal pain. In nearly all cases of 
long standing there is absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibial of the affected limb, which often shows signs of circula- 
tory disturbance, being swollen, congested, and mottled, while the toes 
may be white and cold ; but in early cases the arteries may still carry enough 
blood when the patient is resting so that it is more difficult to confirm the 
diagnosis. The amount of calcification in the arteries, which is often very 
extensive, may be determined by X-ray examination. In many cases dry 
gangrene of the limb has supervened. 

Prognosis. — The prognosis is bad, but the attacks may persist for years 
before more serious results, such as gangrene, appear. 

Treatment. — Exercise must be limited, and the patient warned to move 
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slowly and avoid hurrying in his walks. The production of intermittent 
venous occlusion may give helpful results. Diathermy has been used to 
relieve the pain. Heart muscle extracts and preparations of the pancreas 
given hypodermically have been tried, but without much success. Dry 
gangrene may require amputation of the limb, and when threatened may be 
relieved by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Definition* — The word aneurysm is derived from the Greek to widen or 
dilate, and may be said to include any dilatation of an artery. 

Aneurysms are generally divided into — 

1 . True Aneurysms, in which the walls of the dilatation are formed by the 
coats of the artery. These may again be divided into — 

(a) Diffuse aneurysm, — These are general dilatations of an artery. The 
dilatation is generally not great, and is of little clinical significance except 
that it indicates medial degeneration. The artery is sometimes tortuous in 
addition. The so-called cirsoid aneurysm is a very extreme example of this. 

(fe) Circumscrihed aneurysm. — These are limited to a segment of an artery 
or to a part of its circumference. 

(c) Dissecting aneurysm. — These are caused by the splitting of the coats 
of the artery, the blood having passed through the lumen into the wall of the 
artery, separating one coat from another. 

(d) Arterio-vefious aneurysm, — In these there is a communication between 
an artery and a vein ; there are two varieties in this group — (1) aneurysmal 
varix, and (2) varicose aneurysm, 

2. False Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or circurasciibed hflematoma, and are bounded 
by tissues external to the wall of the artery. 

When a true aneurysm ruptures and gives rise to a false aneurysm the 
resulting structure is known as a mixed aneurysm. 

Etiology and Pathology. — The two main factors in the causation of 
aneurysm are — (1) loss of the muscular and elastic fibres in the wall of the 
artery ; (2) strain. The latter is generally brought about by repeated and 
prolonged muscular effort, and high arterial pressure may sometimes be an 
additional factor. The importance of strain as a causal factor is borne out 
by the fact that aneurysm is much more frequent in men than women — about 
five to one — and occurs more frequently in the fourth decade of life than at 
any other period. It also occurs much more frequently in hard manual workers, 
such as dock labourers, soldiers and sajlors. By far the most common cause 
producing weakening of the large elastic arteries is syphilitic inflammation. 
In persons dying of aneurysm, examination of the aorta in the neighbourhood 
of the aneurysm will generally reveal mesaortitis (see page 1031). In the first 
part of the aorta this is nearly always so, but as one gets farther away from 
the aortic valves an increasing number of aneurisms are due to atheroma 
and non-syphilitic degeneration of the media ; in the abdominal aorta less 
than half are syphilitic. Small aneurysms may also result from erosion 
of the walls of the arteries in cases of septic endocarditis — ^the so-called 
myootio aneurysm. Frequently these are multiple ; they occur most often 
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in th« cerebral arteries or in the peripheral arteries. Extensive growth of 
streptococci and septic granulations may be seen in the neighbourhood of 
the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very commonly seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms vary from about the size of a pin's head to that of a pea, and not 
infrequently their rupture gives rise to a diffuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for ^e 
aneurysm. Congenital aneurysm has also been described in the aorta, at the 
point of insertion of the ductus Botalli, and in cases of coarctation of the aorta, 
in which condition there is great narrowing of the aorta just below the origin 
of the left subclavian artery. 

Loss of support by surrounding tissues also appears to lead to the produc- 
tion of aneurysm, e.g, at the base of a gastric ulcer a small aneurysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walls of the arteries lying in such cavities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to diffuse aneurysm, and severe medial 
degeneration may cause circumscribed aneurysm. It is the usual cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma itself 
does not lead to aneurysm, but it may be complicated by medial degeneration. 
Continued high blood-pressure is an important contributory factor in the 
formation of a diffuse Natation of the aorta, but this has few clinical re- 
semblances to saccular or even to fusiform aneurysm. 

One of the most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
butin those cases of sacculated aneurysm where the wall has become roughened. 
The sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the 
sac becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. Again, in many fatal 
cases of aneurysm, rupture and haemorrhage have taken place, the dej^sition 
of fibrin having failed to prevent the blood reaching the surface. Bupture 
may take place externally, or into any of the hollow viscera or the serous 
cavities. Bupture into the pleura is common, as also is rupture into the 
trachea or into the oesophagus. In these cases, death is usually sudden, 
though oozing may have taken place some time before the final rupture. 
When the haemorrhage forces itself into the connective tissues or muscles, it 
takes place much more slowly, and in the cases of the limbs may allow time 
for treatment. An aneurysm often exercises pressure on the other organs 
and structures in its neighbourhood. The heart is displaced away from the 
aneurysm, and the blood vessels are often narrowed so that circulation 
through them is impeded. The trachea, the bronchus, the oesophagus, and 
the nerves passing near the aneurysm also suffer. When the aneurysm meets 
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bony tissues, absorption of the bone takes place and the veitebr® are fre- 
quently eroded in this way, the bone being absorbed more rapidly than the 
intervertebral cartilage. When the aneurysm presses against the anterior 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 

I. ANEURYSM OP THE THORACIC AORTA AND ITS BRANCHES 

These are two tyws — (1) The diffuse aneurysm, or general dilatation, 
which occurs in medial degeneration of the aorta ; and (2) the circumscribed, 
usually saccular, aneurysm, almost always the result of syphilitic inflamma- 
tion. 


General Dilatation of the Aorta (Diffuse Aneurysm) 

Symptoms. — In general dilatation of the aorta the enlargement is extensive, 
but never reaches a very great size. The symptoms are generally due to ather- 
oma and the medial degeneration that accompanies it. Very often there 
is interference with the coronary circulation, and this leads to diminution of 
the circulation of blood through the heart and consequently to cardiac pain. 
The aorta may sometimes be felt pulsating in the supra-manubrial notch, 
and the X-ray photograph will show general dilatation of the aortic arch. 
When the aortic ring is not stretched, the dilatation of the aorta beyond it 
may lead to the formation of a systolic murmur. Occasionally these patients 
die suddenly, on account of thrombosis of an atheromatous branch of a 
coronary artery. Provided there is no aortic regurgitation or coexisting 
coronary disease, patients with a dilated aorta may live for many years without 
serious discomfort. 


Circumscribed Aneurysm 

These are generally saccular but may be fusiform. 

Symptoms. — Aneurysm of the Ascending Part of the Arch of the 
Aorta. — An aneurysm of the ascending part of the arch tends to grow 
forward and outwards, and to produce a pulsating tumour that is palpable 
and audible at the level of the second or third interspace ; hence it is often 
called the aneMrysm of physical signs. It often erodes the ribs and sternum. 
The tumour is tender and is often the seat of pain, which may be constant 
but is increased by exertion. A soft systolic murmur may be heard over it. 
If syphilitic aortitis spreads to the aortic valve or if the part adjacent to 
the aortic valves is affected, the aortic ring may be dilated and aortic regurgi- 
tation will take place. There will then be hypertrophy and dilatation of 
the left ventricle, with an aortic diastolic murmur, and the symptoms of 
aortic regurgitation will be added. 

The pressure effects produced by an aneurysm of the ascending aorta 
are as follows : The heart is displaced downwards and to the left. The 
superior vena cava is pressed upon ; this may result in cyanosis of the head 
and neck, and oedema of the arms, and enlarged veins may occasionally be 
seen coursing over the front of the thorax. Very rarely the aneurysm may 
rupture into the superior vena cava, in which case the symptoms noted may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
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sj^stole, is of great diagnostic value. The aneurism may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. It may occasionally press upon the pulmonary 
artery and in rare cases, actually open into it, causing great dilatation of 
the right ventricle and auricle. Such aneurysms may present themselves 
to the left of the sternum rather than in the usual place, the right. Aneurysm 
of the ascending aorta has been known to perforate into the right ventncle 
and much more frequently into the pericardial sac. When the aneurysm 
comes forward it may irritate the pleura ; and in some cases a loud pleuritic 
rub, audible over the aortic area, may be one of the early signs. Not un- 
commonly this form may rupture into the pleura or sometimes externally. 

Aneurysm of the Transverse Arch of the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consequently aneurysms arising from the transverse and descending 
parts of the aortic arch are situated more deeply in the chest than those 
arising from the ascending portion. Aneurysms of the transverse and de- 
scending parts of the aortic arch have been called by Broadbent anevrysms 
of symptoms, because their presence has often to be inferred by the pressure 
symptoms that they produce, while a pulsating tumour is only present 
in the very late stages and may not appear at all. 

1. Pain . — Pain is one of the commonest and earliest symptoms of 
aneurysm. It may often occur behind the sternum or across the back and 
pass down the left arm and be very severe : it then lasts longer than true 
anginal pain and is more liable to occur at night ; this form of pain occurs 
when the ascending aorta is distended. When, however, the transverse arch 
is affected the pain is sometimes felt on the left side of the neck and even 
in the occipital region ; it is probable that this pain in the neck is a reflected 
pain caused by abnormal afferent impulses reaching the cervical spinal cord 
as a result of the distension of the transverse arch. A boring, persistent 
pain in the chest is probably the result of direct pressure of the aneurysm. 
Sometimes there may be true angina pectoris owing to involvement of the 
mouths of the coronary arteries. 

2. Respiratory Symptoms . — Dyspnoea is common in aneurysm, and apart 
from associated heart disease is usually caused by pressure upon a bronchus. 
There is often stridor, which in this case is heard both in inspiration and in ex- 
piration. Haemorrhage also occurs as a result of leaking of an aneurysm 
through the bronchus. It may at first be slight, but often a huge gush of blood 
supervenes, causing death. It is said that reflex irritation of the vagi will 
occasionally cause bilateral adductor spasm of the vocal cords and marked 
dyspnoea. In this case the stridor is only heard with inspiration and dis- 
appears if a little chloroform is inhaled. Patients with aneurysm often have 
a ringing, rough, brassy cough. If the pressure on the bronchus has been 
gradual, secondary changes occur in the lung, and compression of the left 
bronchus in the early stages may produce over-distension of the left lung 
with diminished or absent breath sounds, so as to lead to a suspicion of 
pneumo-thorax ; later on bronchitis occurs with dilatation of the bronchus 
with expectoration of purulent phlegm. Pressure on the trachea may occa- 
sionally be observed in cases of aneurysm of the aortic arch, the larynx 
being drawn downwards and backwards with each cardiac pulsation. A 
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phyfidcal sign described by Surgeon-Major Oliver is known as traohecd tugging. 
The patient should be placed in the erect position, and directed to close his 
mourn and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
If there is an aneurysm, the pulsation of the aorta will be distinctty felt 
transmitted through the trachea to the hand. This sign may occur in 
aneurysm before other symptoms are evident, but is not very reliable. 

3. Ptesswre on nerves.^a) The left recurrent larjmgeal nerve. — This 
nerve courses round the arch of the aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of the recurrent laryngeal nerves succumb to the effect of 
pressure before the abductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affected. During phonation, the right vocal cord again comes up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a laryngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
voice. As the pressure increases, the adductor muscles are affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it not 
uncommonly happens that hoarseness is the first symptom for which the 
patient presents himself, (b) The sympathetic nerve. — Pressure upon the 
sympathetic nerve causes first of all irritation and later on a paralysis of 
the cervical sympathetic fibres. When the sympathetic is irritated, the pupil 
on the same side is dilated, and there may be sweating and flushing of the 
same side of the face and ear. When the cervical sympathetic is paralysed, 
the pupil is smaller than on the opposite side, the eyeball may be sunken 
into the orbit, and there may be a slight degree of ptosis. Unequal pupils 
in aneurysm are, however, frequently found without any of the other 
symptoms of sympathetic irritation or paralysis, and in these cases Doctors 
Wall and Walker suggest that the difference in the pupils is due to the 
pressure of the aneurysm upon the arteries passing to the neck. They have 
shown that in a condition of low blood pressure the pupils are dilated, 
whilst in a condition of high blood pressure they are contracted, and that 
pressure upon one common carotid will cause dilatation of the pupil on the 
same side. They point out that under these conditions the dilated pupil 
is constantly on the same side as the smaller temporal pulse, and they 
consider that the dilated pupil and the small pulse are due to the same cause, 
namely, pressure upon the arteries supplying that side of the neck. Unequal 
pupils also occur as the result of syphilitic disease of the nervous system. 


We may get bilateral pin-point pupils, or the pupils may be unequal and 
irregular in outline. In both cases the reaction to light is lost, while the 
reaction to accommodation remains, (c) Pressure upon the intercostal 
nerves occasionally results from an aneurysm that presses backwards and 
erodes the vertebrae and posterior portions of ’Ihe ribs. In these cases the 
pain is very severe along the affected nerves. In the distribution of the 
nerve itself the skin may be anaesthetic — ^the so-called ancesthesia dolorosa, 
(d) In some cases the aneurysm presses upon the brachial plexus, shooting 
pain occurring in the head and neck and down the right arm. 
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4. Pressure upon the brandies springing from the aorta , — ^This is not un- 
common, and may result in the absence of one radial or temporal pulse, or in- 
equality between the two pulses. If the innominate artery is pressed upon, the 
right radial and temporal arteries may be smaU and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. A sphygmo- 
graphic tracing is often of value in demonstrating the difference between the 
two pulses, and a forced expiration, by increasing the intrathoracic pressure, 
will often accentuate the difference between the two sides. When the pulses 
are markedly unequal, the blood-pressure is also diminished on the side of 
the feebler pulse ; a difference of pressure of over 30 mm. between the 
two sides is in favour of aneurysm provided it is not due to coarctation 
of the aorta. 

5. Pressure on the wsophagus . — This may result in slight difficulty in 
swallowing but the dysphagia is very rarely important. Occasionally the 
aneurysm may ulcerate into the oesophagus so that death takes place from a 
sudden rupture. 

Aneurysm of the Descending Portion of the Arch. — In these cases 
the sac frequently projects backwards and erodes the vertebrae from the 
third to sixth thoracic, causing great pain and occasionally compression of 
the spinal cord, resulting in paraplegia. Dysphagia is more common, and 
sometimes a tumour appears in the region between the scapula and the spine, 
and may attain a very large size. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

Diagnosis. — Inspection , — This is most essential. Abnormal pulsation 
should be looked for in the thorax, and can often be seen when the patient 
is seen obliquely in a good light. Posterior pulsation is generally observed 
to the left of the spine. Enlarged veins over the chest, suffusion of the face, 
and alteration in the pupil may be noted. The apex-beat is often displaced 
from its normal position, especially when the sac is large, this being due to 
pressure of the aneurysm on the thorax ; the heart itself is seldom hyper- 
trophied, unless there is a leakage through the aortic valves. 

Palpation , — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sac has perforated 
the chest wall, a forcible heaving and expansile impulse may be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within 
the aneurysmal sac ; another explanation is that the contraction of the 
heart draws in the ribs during systole at the point where they are adherent 
to the aneurysm and the diastolic shock is produced by the elastic recoil 
of the ribs and costal cartilages. Occasionally a systolic thrill may be 
felt. 

Percussion, — A, dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. Much more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
ness below the left clavicle. Pressure upon a bronchus may at one period 
result in hyper-resonance from lung distension, and later, owing to absorp- 
tion of air in the lung, the percussion note may become dull. 
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Auscultation . — There may be no murmur, even in a large aneurysm, but 
a systolic murmur is not uncommon. When both systolic and diastolic 
murmurs are heard, aortic regurgitation is present in addition to the aneurysm. 
Accentuation of the aortic second sound is a most constant auscultatory 
sign of aneurysm, but it occurs with syphilitic aortitis before an aneurysm 
has developed. 

Reference has already been made to alteration in the radial and temporal 
pulses. Exceptionally, in a large aneurysm of the descending aorta there may 
be absence of pulsation in the abdominal aorta and peripheral arteries of 
the legs, the dilatation of the thoracic aorta being sufficient to convert the 
intermittent into a continuous stream. 

Examination by radioscopy is most important in every case where 
aneurysm is suspected and may give valuable information. The chest should 
be examined from the anterior, the posterior and the right oblique positions. 
The pulsation of the tumour and its relation to the aorta may actually be 
seen, but photographs should always be taken, both in the anterior-posterior 
and oblique positions, as much information is obtained from the density of 
the shadow cast by the aneurysm. If the latter is very dense, it can be 
reasonably inferred that deposition of the laminated clot has taken place 
within the sac. 

Complications and Sequels. — The main complication causing death 
is rupture, which may take place either externally, into the pericardium, 
into the pleura, into the oesophagus, into the bronchus, or into the lung tissue 
itself. Pressure on the trachea, causing stridor and respiratory obstruction, 
is a very distressing complication. Bronchitis may occur during the course 
of the illness, and may be recovered from more than once. Broncho-pneu- 
monia and gangrene of the lung not infrequently occur when there is pressure 
upon a bronchus, and empyema may occasionally result. Tuberculosis of 
the lung may coexist with aneurysm, but death from haemoptysis, the result 
of perforation of a deep-seated aneurysm into the bronchus, has often been 
mistaken for the profuse haemorrhage of tuberculosis. Cardiac failure is 
responsible for a large number of deaths. This may be the result of inter- 
ference with the circulation through the coronary arteries, and in other cases 
it is due to the aortic regurgitation. Cerebral embolism sometimes occurs 
in cases of aortic aneurysm, a portion of the clot within the artery becoming 
displaced and passed up to the brain. 

Course. — Most cases live from 2 to 5 years from the time when the first 
symptoms have appeared. Occasionally life may be prolonged for several 
years by treatment, provided the diagnosis is made early. Spontaneous 
cure may be obtained by deposition of laminated clots within the cavity of 
the aneurysm, but this is comparatively rare. 

Diagnosis. — Intrathoracic aneurysm is sometimes difficult to diagnose 
from intrathoracic neoplasm. In both there may be an externally projecting 
tumour, but in aneurysm the pulsation may be seen to be expansile. The 
diastolic shock indicates an aneurysm. Systolic murmurs may occur in both 
conditions, but the ringing aortic second sound r. of great importance, and is 
rarely heard in tumours. Tracheal tugging is in favour of aneurysm, while 
progressive wasting and enlargement of glands in the neck are in favour of 
neoplasm. Aneurysm, as a nde, occurs in apparently healthy men between 
45 and 60 years of age, whereas malignant growth in the chest is associated 
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with emaciation and pallor. In aneurysm there is a greater likelihood of the 
pupils and pulses being unequal, while in neoplasm cedema of the upper 
extremities and chest wall is not uncommon. In all cases an X-ray examina- 
tion should be made, and will nearly always clear up the diagnosis. Clinical 
evidence of infection by syphilis and a positive Wassermann reaction are 
obviously important. 

A violently pulsating thoracic aorta, either in association with aortic 
regurgitation or with violent throbbing of the heart, may lead to the mi- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diSuse and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
fine needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. 

Prognosis. — In aneurysm this is always difficult. Complete cure is very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able, while an aneurysm progresses much more slowly in people of a placid 
disposition and those who lead a quiet life. Even in cases where treatment 
has apparently been most successful and pain and dyspnoea have been 
apparently relieved, sudden death from rupture may occur. 

Treatment. — The recognition that the main cause of aneurysm is the 
weakening of the wall by syphilitic mesaortitis has brought anti-syphilitic 
remedies into the forefront of modern treatment of aneurysm of the thoracic 
aorta. Mercurial inunctions and injections have been but little tried, but in 
many cases a good deal of benefit has been observed. The iodides have been 
given in aneurysm for many years — ^long before syphilis had been recognised 
as a cause of the condition. The most striking effect of iodide is the relief of 
pain, and this may be obtained by even small doses, such as 5 grains three 
times a day. In all cases, however, large doses, such as 20 grains three times 
a day, should be given a trial. Neoarsphenamine has becji given intravenously 
in many cases with great success ; it should always be tried when the diagnosis 
is made early enough, but should never be used if congestive failure or paroxys- 
mal nocturnal dyspnoea have developed. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Tufuelbs method — that of a complete rest and restricted diet — 
is only of historic interest. The patient had to lie in a quiet and secluded 
room for several months. Few patients put up with such a rigid diet and 
rest. Secondly, the administration of lime-salts, such as the chloride or 
lactate of calcium, should also be tried, in an endeavour to promote clotting 
within the sac. The gelatin treatment has been abandoned. 

Many patients with intrathoracic aneurysm do better if, after a preliminary 
rest with the treatment appropriate to their stage, they are allowed to follow 
their general vocations, provided their work be not too strenuous for body 
or mind. Nearly always it will be necessary for their activity to be curtailea. 
Patients should be cautioned to take things as easily as possible, to avoid 
alcohol, to eat with great moderation, and to avoid any sudden exertion. 
At least 10 hours should be spent in bed. A certain amount of tobacco may 
be smoked. 
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Special symptoms may have to be treated. For severe pain, cyanosis 
and dyspnoea, venesection will often give marked relief. Amyl nitrite and 
iodide of potassium are of great service in relieving the anginal pain of 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to direct 
pressure on the trachea ; both inspiratory and expiratory stridor are present. 
The inhalation of chloroform does not give relief, and tracheotomy is use- 
less. In some very rare cases there may be a bilateral abductor spasm of the 
vocal cords, due to irritation of the vagi, and relief may be obtained by 
chloroform. Intubation of the larynx is preferable to tracheotomy, which 
should never be performed to relieve the dyspnoea of aneurysm. 

• Surgical Treatment. — This may be considered under four heads — (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the passage 
of wire into the sac with or without galvanism : (3) needling the sac ; and 
(4) ligature of the neck of the sac. There are few cases where the outlook 
under medical treatment is so bad that the certain risks and uncertain benefits 
of surgical treatment can be advised with wisdom. 

Ligature of vessels has been of little service in the case of aneurysm of 
the aorta. In aneurysm of the innominate artery, combined simultaneous 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be insufficient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 
cannula has been used, but the best results have been in cases of abdominal 
rather than intra thoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William M‘Ewen, has 
sometimes been partially successful. Ligature of the neck of the sac may 
be undertaken when it appears to be small, but suitable cases are very 
rare. 

Aneurysm of the Innominate Artery. — This is not uncommon. It 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right raffial 
and temporal arteries. In this form of aneurysm, paralysis of the right 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Aneurysm of the Carotid and Subclavian Arteries is mainly of 
surgical interest. It has been thought to be most frequent in the common 
carotid, especially in women, but in many of these cases there is really a 
kinked carotid artery, due to hypertension and athero-sclerosis, that simulates 
an aneurysm. Subclavian aneurysm is nearly as frequent as carotid aneurysm. 
Syphilis is found in nearly all cases near the aorta but trauma becomes more 
important towards the periphery. 

II. ANEURYSM OF THE ABDOMINAL AORTA AND ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it is much 
less common than aneurysm of the thoracic^ aorta. A forcible dynamic 
pulsation of the vessel is often mistaken for aneurysm and no case should be 
diagnosed as aneurysm unless a tumour can be grasped between the fingers. 
Often in true aneurysm there is evidence of syphilis and the Wassermann re- 
action is positive. A systolic thrill can sometimes be felt, and a systolic 
murmur is, as a rule, audible. The complications in abdominal aneurysm are 
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many. Death may result from complete obliteration of the lumen by clots, or 
by erosion of the vertebrte and compression of the spinal cord, resulting in 
paraplegia. Occasionally the superior mesenteric artery may become blocked 
by a clot and acute intestinal obstruction result. The commonest complication 
is rupture, which generally takes place into the retro>peritoneal tissues, with the 
formation of a large rapidly-growing tumour in the flank. More rarely death 
takes place from rupture into the peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as thlit 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be imdertaken and are more likely 
to be successful than in thoracic aneurysm. 

Aneurysm op the Splenic Artery is very rare. A tumour can be felt 
near the spleen and it may perforate into the colon. If the diagnosis 
can be made, removal of the aneurysm and of the spleen should be 
undertaken. 

Aneurysm of the Mesenteric Artery, which is also rare, generally 
results in plugging of the vessel or its branches, with the result that acute 
intestinal obstruction takes place and death occurs from this cause. 

Aneurysm of the Hepatic Artery is very rare. 

Aneurysm of the Renal Artery has occasionally been noted, and in 
some cases successfully removed. 

Aneurysm of the Brachial Artery used to be common, but is now 
rarely seen. 

Aneurysm of the Femoral Artery is much more common, and is 
most often traumatic. 

Aneurysm of the Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested that this is due to the fact 
of the exposure to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm not due to trauma, a syphilitic basis 
should be invesigated ; but the aneurysms of the muscular arteries of medium 
size are almost invariably due to medial degeneration, and a syphilitic 
aneurysm would be most unusual. The treatment is mainly surgical. Distal 
or peripheral ligature and excision have all been tried, and more recently 
Matas has suggested treatment by Reconstructive Endoaneurysmorrha'phy. 
After rendering the limb exsanguine, he freely opens the arterial sac and by a 
process of suturing reconstructs a channel between the afferent and efferent 
artery of the sac. This is theoretically the best treatment, but in practice 
it is often found impossible. 

When the symptoms warrant surgical treatment, proximal ligature is 
probably the method most frequently used for a large artery and excision 
of the sac for a smaller one. Proximal ligature as close to the aneurysm as 
possible has been the classical operation since the time of John Hunter. 
It should be combined with distal ligature, as this does not increase the risk 
of gangrene and diminishes the risk of spreading infection or of an embolus 
becoming detached. 

Until the War of 1914-1918 great care was taken to avoid injury to the 
vein, but it was found that proximal and distal ligature of the vein as well as of 
the artery reduced the risk of gangrene. This should therefore be the routine 
surgical treatment. 
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III. DISSECTING ANEURYSM 

This may originate in an atheromatous ulcer. Very often the dissection 
of the coat is small, especially when the blood-pressure is not high. When, 
however, there is a very high blood-pressure and much degeneration of the 
media, an extensive dissecting aneurysm may occur. The degeneration of 
the media may cause a small split in the intima and the dissection separates 
the intima from the media, so that in some oases there may be a double tube 
instead of a single aorta. Extensive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the association of a 
rapidly beating heart and a feeble pulse in the lower limbs has been suggested 
as a clinical sign by which the condition may be recognised. The immediate 
picture is very similar to that of a coronary thrombosis. If the dissection 
spreads up the common carotids, symptoms from interference with the cere- 
bral circulation may follow and this soon after an attack, suggesting coronary 
thrombosis may reveal the diagnosis. Occasionally the patient makes a 
complete recovery and lives for years with the circulation through the new 
channel made by the dissection. 

In many cases of extensive dissecting aneurysm of the aorta, due to medial 
degeneration, vascular hypertrophy is well marked, and consequently the 
blood pressure was high during life. Less commonly dilatation, rupture and 
the dissecting aneurysm of the aorta are apparently due to congenital weak- 
ness, histological evidence of degeneration or inflammation being absent. 

IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
Occasionally it is due to medial degeneration of muscular arteries, particularly 
the splenic and temporal, but this form is of little clinical importance. More 
often it is due to defective development of the walls of arteries and their 
branches, and this form has been called serpentine angioma. The arteries, 
their branches, the capillaries, and even the efferent veins dilate progressively, 
causing destruction of the intervening soft tissues and erosion of bone. The 
superficial temporal, posterior auricular, and occipital arteries are most 
commonly affected. It also occurs in the brain, pancreas, orbit, and limbs. 
It is most common between puberty and 30 years of age. Although the 
condition is generally congenital it may develop greatly after some local 
injury such as a blow. 

Pathology. — The arteries are dilated, thinned and very tortuous, and the 
disease tends to spread towards the capillaries and also along the arteries 
that feed the aneurysm. The skin over the aneurysm is often atrophied 
and may become ulcerated, leading to very dangerous haemorrhage. 

Symptoms. — There is an ill-defined pulsating tumour on the scalp, in 
which the tortuous vessels may be felt. In rare oases the tumour may be 
slow in its growth, but this is generally rapid and the skin over it ulcerates, 
leading to haemorrhage. 

Treatment. — This is very difficult. In limited cases the tumour may be 
excised. Generally, however, ligature of the peripheral arteries of the growth 
is more satisfactory. Electrolysis and injections of perchloride of iron into the 
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mass have beea tried, with some success. Occasionally spontaneous cure 
follows some infection. 

V. ARTERIO-VENOUS ANEURYSM 

Arterio-venous aneurysms, in which an artery and a vein communicate, 
are of two kinds: (1) aneurysmal varix, where the two vessels anastomose 
directly ; and (2) varicose aneurysm, where the sac separates the connecting 
vessels. 

(1) Aneurysmal Varix. — The aneurysm is usually traumatic in origin 
and used to be frequent at the elbow, as the result of venesection. The artery 
is wounded at the same time as the vein and they become connected, the result 
being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud briut may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often cedematous. 

In some cases the aneurysm remains stationary, and all that is required 
is an elastic support. If, however, it tends to increase in size, the artery 
should be ligatured above and below its communication with the vein, and 
the vein should also be ligatured. 

An intrathoracic aneurysm may become adherent to a vein and perforate 
into it. The most common site is when an aneurysm of the ascending 
arch of the aorta perforates the superior vena cava, but even this is rare. The 
latter vessel becomes greatly distended and an arterio-venous aneurysm is 
formed. There is often a sudden onset when the lumen of the two vessels 
becomes connected ; there is congestion of the head and neck and upper 
limbs, great distension of the veins, and often oedema. On auscultation 
over the tumour, a continuous humming murmur is heard, with marked 
accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an artery and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in the tissues and 
communicates both with the artery and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation combined with four-fold ligature of the 
artery and of the vein. It is not often seen in civil life but is fairly common 
in war-time, mainly as a result of gun-shot wounds. 

Arterio-venous Aneurysm of the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communica- 
tion having formed between the cavernous sinus and internal carotid artery 
as it passes through it. It is generally the result of a fracture of the base 
of the skull. It is usually uj^ateral, but may be bilateral, and the com- 
munication may take place immediately after the fracture, or evidence of 
the lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and downwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, may be heard anywhere 



1064 DISEASES OF THE CIRCULATORY SYSTEM 

over the head ; this roaring sound is generally very distressing to the patient. 
There is great dilatation of the veins around the eyelids, conjunctive, and 
fundus. Headache is common 

The condition may last for years, and in a fe^ cases spontaneous recovery 
has taken place. 

The treatment is either compression or ligature of the carotid artery. 
The great danger in ligaturing the carotid artery is the occurrence of 
cerebral softening and hemiplegia. To avoid this, it is better to ligature 
the artery temporarily and see if any cerebral symptoms tend to develop ; 
if they do, the ligature should be removed after 24 hours ; but if they do not, 
the ligature may be tightened and the artery completely occluded. 


DISEASES OP THE PULMONARY ARTERIES 

The pulmonary artery is much less frequently the seat of disease than 
is the aorta, but it is liable to be afFected by pathological changes of a similar 
character to those that are found in the systemic arteries. 

Etiology and Pathology. — Four main pathological changes are 
generally recognised, namely . 

1. Hypertrophy. — This condition is associated with an increase in the 
blood pressure in the lesser circulation and is found in cases of disease of the 
lungs, such as emphysema, pulmonary fibrosis, and bronchiectasis, and also 
in disease of the heart, such as mitral stenosis. The intima of the pulmonary 
arteries hypertrophies and is prone to degeneration, so that patches of fatty 
change (atheroma) appear in the hypertrophied tissue. This form of intimal 
degeneration is superimposed upon hypertrophy, which is the result of 
obstruction to the lesser circulation and is independent of inBammatory 
change. 

2. Inflammation. — There is no doubt that syphilitic inflammation may 
attack the pulmonary arteries as well as the aorta. The larger trunks may 
be afiected by mesarteritis, and saccular aneurysms of the main branches 
have been described, but are rare. The smaller arteries and arterioles in 
the lungs may also be affected by syphilitic arteritis, with endarteritis 
obliterans. The endarteritis, either by itself or in combination with throm- 
bosis, may lead to complete occlusion of the lumen. Ayerza and his pupils 
have emphasised the importance of syphilis as an setiological factor in the 
production of cyanosis and congestive heart failure in the absence of the usual 
causes of these conditions, such as emphysema and fibrosis of the lungs, 
or mitral stenosis. Fatty or calcareous changes may occur as secondary changes 
in the walls of the inflamed arteries. 

Tuberculous inflammation of the branches of the pulmonary arteries is 
also common. Tuberculous endarteritis obliterans is frequent in phthisis. 
Tuberculosis of the lung or a bronchial gland may extend through the wall 
of a large artery to its intima, giving an intimal tubercle which when softened 
can lead to a general dissemination. The wall oi a pulmonary artery exposed 
in a tuberculous cavity is frequently weakened by tuberculous or pyo- 
genic invasion from without, and an aneurysm results. The profuse haemo- 
ptysis found in the latter stages of chronic pulmonary tuberculosis results 
from the rupture of one of these aneurysms. 
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3. DsaBNERATioN. — ^Degeneration of the intima secondary to intimal 
hypertrophy or to inflammation has been described above. Slight primary 
intimal degeneration, or atheroma, is not uncommon in elderly subjects. C, F, 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young subjects, in whom there was no evidence of syphilis or of 
pulmonary or cardiac lesions, and suggest that in these cases there is an 
inherited tendency to intimal degeneration. 

4. Congenital Malformations. — In the majority of cases a pulmonaiy 
stenosis is present, but in rare instances dilatation of the vessel has been 
found. These conditions are described under congenital heart disease 
(q.v, p. 968). 

Symptoms. — The symptoms of disease of the pulmonary artery are 
those of obstruction of the lesser circulation. 

Dyspnoea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysms. In the later stages it becomes constant, with attacks 
of orthopnoea. Cyanosis is one of the most characteristic manifestations, but 
it varies in intensity and also in the stage of the disease at which it appears. 
Cyanosis is due to an imperfect oxygenation of the blood passing through 
the lungs at each cardiac cycle. It will, therefore, be most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or those in which the capillary 
area in the lungs has been so reduced by emphysema or the lung itself has 
been so damaged by fibrosis that the circulating blood is imperfectly oxygen- 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably depends as to whether secondary changes in the lungs have 
developed. In Ayerza’s disease (syphilitic inflammation of the pulmonary 
arteries) the cyanosis may be extreme and the patients may have almost a 
black appearance (cardiacos negros). This may be due to the endarteritis 
obliterans of branches of the pulmonary artery, or to a coexisting syphilitic 
obliterating bronchitis, or a syphilitic pneumonia causing fibrosis of the lung. 

Hfismoptysis may occur before cyanosis has become established or in the 
later stages. It may be slight or profuse, and may be associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence is not infre- 
quently found when marked cyanosis is present. The fingers are not clubbed, 
exc^t in cases resulting from bronchiectasis or fibroid lung. 

The pulse is usually regular and the heart is much enlarged, especially 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There are no constant physical signs in the lungs, but if 
emphysema, fibrosis, or bronchiectasis has been the determining factor, the 
physical signs characteristic of these conditions will be found. (Edema is 
often present and may be extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopic findings are characteristic. The right ventricle is 
enlarged, the pulmonary artery often dilated, and the branches of the 
pulmonary artery show more clearly than usual and can be followed into 
the lung and in some cases can be seen to pulsate. The electrocardiogram 
shows a marked right ventricular preponderance and alterations in the P 
wave, suggesting right auricular hypertrophy. 
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Diagnosis.— Cases of pulmonary artery afEections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the symptoms and 
signs of the underlying lesion. There is no sure method of diagnosis between 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis the 
patients are usually between 30 and 60 years of age and may give a history 
of syphilitic infection. The Wassermann reaction in the blood is positive. 

Course. — There may be a history of pulmonary symptoms, such as cough 
and dyspnoea, for many years. Later the intense cyanosis may develop, 
and this may last for 4 or 5 years. Some of these patients die in their sleep, 
but in others myocardial failure, with advanced anasarca, is the cause of 
death. Others die of complications, such as broncho-pneumonia. 

Prognosis and Treatment. — The outlook depends on the causative 
factor. In early cases in which syphilis has been established as the cause 
of the inflammation of the pulmonary artery, anti-syphilitic treatment will 
retard the progress of the disease. In paroxysms of cyanosis, venesection 
gives marked relief. The usual treatment for congestive heart failure must 
be adopted, when this has supervened. 


PHLEBITIS 

Phlebitis or inflammation of the veins may be sharply divided into two 
great classes — (1) non-suppurative or plastic, and (2) suppurative. The 
terms endo- and peri-phlebitis have been used to indicate inflammation of 
the internal and external coats. Peri-phlebitis results from invasion of 
the veins by inflammatory processes outside it, or from injury. It may 
extend inwards towards the lumen of the vein, and result in endophlebitis 
and generally clotting of the blood within the vein. Endophlebitis is usually 
the result of poisons or microbes circulating within the vein. Inflammatory 
changes of a plastic type occur in the endothelium, and in consequence a 
clot or thrombus is set up within the vein. The clot may adhere to the 
vessel wall and completely obliterate it. Organisation of the clot by fibrous 
tissue may occur, the vein being transformed into a hard fibrous cord. In 
other cases the clot may become softened and broken down, and the circula- 
tion may be resumed through the vein. In certain cases changes in the 
composition of the blood may lead to clotting in a vein, and the presence 
of this clot itself may give rise to a plastic phlebitis ; this is sometimes called 
thrornho-phlehitis. In other cases the vein and contained clot may become 
invaded by pyogenic organisms, and leucocytes will enter the clot and cause 
it to break down into a purulent fluid. 


Plastic Phlebitis 

^Etiology. — (1) Traumatic phlebitis ; (2) the formation of a non-infective 
dot — thrombo-phlebitis ; (3) gouty phlebitis nr ay accompany an attack of 
gouty arthritis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all uncommon in cases of operation on the lower abdomen and the 
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bladder ^ and (7) puerperal pUebitia or phlegmaBia alba dolens frequency 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is acGompanied by pain and tenderness in the 
course of the affected vein, which can be felt as a hard cord. The skin may 
become reddened over the superficial veins, and the limb is often oedematoua 
when thrombosis has taken place. There is usually more or less febrile 
disturbance. In gouty phlebitis, the pain is often severe, the areas of in- 
flammation are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequelae. — ^The complications and sequelee of plastic 
phlebitis are those of the thrombosis that accompanies it, and will be de- 
scribed under thrombosis. 

Prognosis. — This is generally good apart from the risk of embolism or 
of the thrombosis spreading towards the large veins, such a’s superior or inferior 
vena cava. Treatment must be carefully carried out to minimize the risk of 
this. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
elevated and wrapped in cotton wool. All sudden movement, friction, or 
handling should be avoided. The bowels should be freely opened, as chronic 
constipation and stasis in the colon may impede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when patients are marasmic and aneemic, the diet 
should be as liberal as their digestive powers will permit. In all cases of 
phlebitis foods containing much lime-salts, such as milk, should be limited. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis are of service. Glycerin of belladonna smeared over the inflamed 
vein appears to ease the pain. 

Suppurative Phlebitis 

/Etiology. — Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulating blood, as in some cases of puerperal phlebitis, or they may 
reach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed wdthin the vessel breaks down into yellow pus, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic inflammation spreads along a vein, splitting up the coats. 

Symptoms. — There is a throbbing, smarting pain in ihe region of the 
affected vein, and the part drained by it is cedematous. Not infrequently 
the septic process spreads along a vessel. There is often fever, a rapid pulse, 
a dry tongue, and delirium, and in many cases a succession of rigors indicates 
the development of pyiemia. 

Complications and Sequelae. — These depend upon the situation of the 
vein and the occurrence of emboli, owing to breaki^ away of the softened 
34 
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clot« (See Thrombosis.) When the vein is superficial the diagnosis is easy, 
but when a deeply-seated small vein is affected the only symptoms may be 
those of the pysBmia to which it gives rise. 

Treatment.—The prevention of this disease by asepsis is one of the 
great advances in modern surgery. As soon as the disease is recognised, a 
Ugature should be placed upon the vein between the affected area and the 
heart, the inflamed vein should be thoroughly laid open, the septic clot 
removed and the cavity thoroughly cleansed. In some cases where numerous 
abscesses are formed, amputation is the only means of arresting the general 
infection. 

Thrombosis of the portal vein is commonly the result of septic conditions 
within the abdomen, most often suppuration in the region of the appendix. 
The condition is not always acute. Peptic ulcers may lead to portal throm- 
bosis, and tubercular glands along the course of the portal vein have been 
found to cause clotting within the lumen of the vessel. Dysenteric ulcers 
resulting from bacillary dysentery may also give rise to septic portal throm- 
bosis, but typhoid ulceration very rarely does so. 

The effect of portal thrombosis is to produce a portal pysemia, portions 
of the clot passing into the liver and causing abscesses within the radicles 
of that organ. Occasionally the portal vein itself becomes converted into a 
sac containing pus, and the liver is then riddled with abscesses along the 
course of the portal branches. This condition is known as portal pylephlebitis. 

Symptoms. — The symptoms of septic portal thrombosis are the occur- 
rence of fever and of rigors. The liver becomes enlarged and tender, and 
jaundice of a slight degree is quite common. 

As the condition is such a generalised one, recovery very seldom takes 
place, even if treatment is adopted. 

Treatment. — This consists in removing the cause and incising any liver 
abscesses. 

Maurice Campbell. 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within living 
vessels, whether in the heart, the veins or the arteries. 

Embolism is the process whereby a portion of clot or other substance, 
such as parasites, fat globules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when it 
arrives at a vessel too narrow for its further progress. An infarct is the 
degenerated or necrosed condition of the tissues due to interference with the 
circulation of blood within it, and can be caused by embolism, thrombosis, 
endarteritis, endophlcbitis or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the periphery of the 
organ affected. As seen post mortem, it is either yellowish-white in colour 
(the white infarct), or blood-red in colour (the hsemorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and coagu- 
lative changes take place in it. In the case of the kidney or spleen, the 
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ooagulable material is sufficient to render the infarct hard* In the case of 
the brain, less coagulable lymph is poured out, and the area of the brain 
afEected becomes softened. In the early stages there is often a none of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the dead material. Latex 
the infarct becomes invaded by fibrous tissue and a scar results. 

In hesmorrhagic infarct, coagulation and necrosis also take place, but to 
this is added haemorrhage, by diapedesis of the red blood cells from vessels 
of the collateral circulation. A haemorrhagic infarct is commonly seen in the 
lung ; a cone-shaped area of lung tissue becomes hard and dark-red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organisms, 
a septic process is set up within the infarct and an abscess results. Such 
purulent abscesses are commonly seen in the lungs, as the result of septic 
phlebitis, and occasionally in the systemic system, as the result of septic 
endocarditis. 


THROMBOSIS 

Etiology. — The causes of thrombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of ansemia or 
after infections or operations, where the blood is more coagulable than 
normal ; in the appendages of the dilated auricles of the heart where the 
movement of blood is feeble or in peripheral vessels or in the lungs when the 
circulation as a whole is feeble, e,g. with a failing heart ; and it may result 
from inflammation of the lining of the vessel or degenerative changes in its 
endothelium, especially when there is atheroma associated with much narrow* 
ing of the channel obstructing the circulation. 

(1) Intra-Cardiao Thrombosis. — This is one of the commonest forms 
of thrombosis and is very important. It occurs in the left auricle, when it 
has become extremely dilated as the result of mitral stenosis. The ante- 
mortem clot generally begins to form in the dilated appendix of the left 
auricle, but may extend by the deposition of excessive layers of fibrin to 
invade the auricle itself so that a large ball thrombosis be formed within 
the cavity. Portions of the ante-mortem clot may break away from the 
thrombus, and may be carried into the left ventricle and into the general 
circulation, and embolism may occur in the brain, spleen, kidneys, intes- 
tines and the main arteries of the limbs. This danger is mainly to be feared 
in the first few weeks after the deposition of the thrombus, but may of 
course recur as fresh thrombi form. 

Ante-mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. In cases of cardiac fibrosis and myelomalacia 
cordis, the result of disease of the coronary arteries, and especially after 
coronary thrombosis and cardiac infarction, the lining of the heart may become 
affected and fibrinous deposits occur within either ventricle. Lastly, in 
septic endocarditis, large vegetations, consisting of clot and masses of micro- 
organisms, may occur. Inflammation of the ventricle and of the auricle may 
also be present, and ante-mortem clot may be deposited on these roughened 
surfaces. Portions of this clot may leave the ventricle and pass into the 
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general arterial cironlation, where the effect produced will depend upon 
whether the emboli are aseptic or contain micro-organisms. 

Thrombosis in the nght auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right side of the heart. Portions 
of ante-mortem clot form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the pulmonary artery result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of its main branches, sudden death ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected clot reach the lungs in the same way. 

(2) Arterial Thrombosis. — ^Arterial thrombosis is rarer than venous 
thrombosis. It is sometimes due to arterial embolism, but is also the result 
of trauma or disease of the arterial walls, such as atheroma or endarteritis. 

Thrombosis of the coronary arteries is a very important condition, since 
it is a frequent cause of sudden death and of serious cardiac disability. It has 
already been described (pp. 991-994). The usual artery affected is the 
anterior interventricular branch of the coronary artery. Atheromatous 
plaques are constantly found within the thrombosed vessel, and sometimes 
atheroma has occluded the orifice of the artery. In cases where the circulation 
has been slowed and greatly diminished before the final clotting, changes in 
the wall of the left ventricle arc very common. Syphilitic mesaortitis some- 
times occludes the orifices of the coronary arteries but this is much less 
common. 

Thrombosis is very frequent in the small cerebral arteries, especially 
when they have become narrowed as the result of disease. In early middle- 
age this narrowing is usually the result of syphilitic endarteritis, but most 
patients are older and then the arterial lumen is diminished by athero- 
matous changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gangrene ; 
the limb becomes first white and pallid, later mottled in appearance, and 
finally black. If the patient survives the immediate shock and the disease 
to which the thrombus owes its origin, a line of demarcation will form between 
the vital and devitalised tissues, and the limb should be amputated well 
above this level. 

Thrombosis of the retinal artery is more common than embolism. There 
is a sudden painless loss of sight in one eye, and generally the blindness is 
permanent and complete. Within a short time there is opacity of the central 
parts of the retina, and the macula shows up by contrast as a bright cherry- 
red spot. 

(3) Venous Thrombosis. — ThromhosU of Uie lateral sinus occurs in 
disease of the middle ear. The mastoid colls become infected with pyogenic 
organisms and the disease spreads to the petrosal or sigmoid sinus. The clot 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses are formed. 

The symptoms of septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, ^v^th 
a cord-like induration of the vein itself, with some restriction of the move- 
ments of the head. There is a history of a chronic and often offensive 
discliarge from the car of the same side. A high temperature and rigors, 



THROMBOSIS 1061 

due to floo^ng of the circulation by poison, occur when a portion of the 
septic clot is dislodged. In these circumstances the jugular vein should at 
once be Ugatured below the clot, in order to prevent further portions of the 
clot gaining access to the blood stream. A radical mastoid operation should 
also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as the result of 
injuries and infected wounds of the skull. It is a common war injury, the 
vertex of the head having been injured by a bullet as the soldier passes along 
the trench. Thrombosis of the cranial sinuses also occurs in marasmic 
patients, but it is usually agonal. 

In many of these cases, owing to the vertical position of the leg areas 
in the brain, a paraplegia is produced, while the arms are not aifected. The 
condition should be treated by trephining and draining the cranial cavity. 
Occasionally the longitudinal sinus becomes thrombosed in septic conditions 
in children and also in chlorotic ancemia in adults. 

Thrombosis of the cavernous sinus is not infrequently the result of the 
extension of a chronic suppurative process of the sphenoidal cells at the back 
of the nose. The cavernous sinus is also affected by septic processes on the 
face ; a small boil on the nose or a mosquito sting on the face may produce 
a septic thrombosis of the angular vein ; this vein communicates with the 
ophthalmic vein, and the septic clot may extend along the latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
fossfie communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
sockets is sometimes a cause of cavernous thrombosis. The result is that a 
marked degree of exophthalmos and swelling of the lids, and cedema of the 
optic disc and extensive retinal hssmorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyromia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Thrombosis of the central retinal vein is common in elderly patients with 
athero-sclerosis and high blood pressure. The loss of sight is not so sudden 
or complete as in bloc&ge of the artery. There is often albuminuria. Glau- 
coma often develops, but if the thrombosis is in a tributary vein the degree 
of recovery may sometimes be fairly good. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in ansemic and marasmic states. 
It 18 met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse rate. It is most common 
on the left, because of the pressure of the right common iliac artery on the 
left common iliac vein. The limb affected becomes oedematous and a hard 
cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary S3T)hilis. 

Complications and Sequelae. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases where the arteries 
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as veil as the veiuB ato involved gangrene may occur. Occasionally the 
thrombosis may spread up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and oedematous. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the axillas. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all imcommon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Treatment. — Complete rest for at least 3 weeks, as a precaution against 
embolism, should be insisted upon. Limitation of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia will materially help in the treatment of the case. The leg should 
be elevated and wrapped in cotton wool and kept warm. 


EMBOLISM 

Embolism may occur in three main situations, namely — (1) iu the 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in the 
portal circulation. 

Emboli in the systemic circulation are derived from ante-mortem clots 
in the left auricle and left ventricle. These clots are formed in cases of 
mitral stenosis and more rarely in mitral regurgitation, and also when the 
left ventricle is greatly dilated and hypertrophied. In these cases the 
emboli are aseptic. Systemic emboli also occur in septic endocarditis, 
when portions of the valve break away or masses of fibrin and micro-organisms 
pass into the general circulation. These emboli are septic, and when they 
reach their destination usually form abscesses. 

Emboli in the pulmonary circulation may have their origin in clots formed 
within the right auricle and right ventricle, or more rarely from septic endo- 
carditis of the tricuspid and pulmonary valves ; they may also come from 
any part of the systemic venous system. A very important form of pul- 
monary embolism is met with after abdominal operations and after childbirth. 
About the tenth day after an apparently successful abdominal operation or an 
uneventful parturition, a pulmonary embolism may occur with appalling 
suddenness. Death may take place at once, or haemoptysis and pleurisy 
supervene. The clot forms in the common iliac vein, at the junction of the 
internal and external iliacs. Not only may a clot pass along the veins, but 
we also get droplets of fat in fat embolism, air bubbles in air embolism, and 
masses of parasites in parasitic embolism. 

Two recent studies, one of autopsy cases of haemorrhagic infarct of the 
lung and one of post-operative cases of thrombosis and embolism, support 
the view that embolism is much the most common cause of pulmonary 
infarction (87 per cent.) and that this generally Oomes from a venous throm- 
bosis. In 14 per cent, of the autopsy cases a massive pulmonary embolism 
was the main diagnosis and most of these were after operations or fractures. 
In 47 per cent, heart disease with the accompanying stagnation of the blood 
stream appeared to be a predisposing factor. A potential source for the 
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embolus was found in 75 per cent., most often in the pelvic or leg veins. 
Massive embolism was more likely to occur on the tenth day but was not infre- 

3 uent at any time in the first fifteen days ; it was independent of sepsis and 
epended on the stagnation of the blood stream, either from the state of the 
heart or more often from the mechanical conditions of rest. Smaller infarcts 
were more closely associated with sepsis (which suggests that the embolism is 
more often due to the breaking off of a small part of the thrombus) and more 
erratic in the time of their appearance. 

In embolism in the portal circulation portions of clot in the radicles of 
the portal vein are finally arrested in the liver. 

Symptoms. — 1. Embolism of the Cerebbal Arteries.— The onset 
is sudden, and the left side of the brain is rather more often affected than 
the right. Hemiplegia or aphasia is produced ; consciousness is lost only 
for a few minutes during the attacks. 

2. Embolism of the Splenic Artery. — The onset is sudden, with pain in 
the left side and sudden enlargement of the spleen, which is very tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the Renal Arteries. — Sudden pain in the back is 
produced, and blood and a little albumin are present in the urine. The 
lijrmaturia may last for a day or two, or longer if a larger branch was 
involved. 

4. Embolism of the Superior Mesenteric Artery.— The patient is 
seized with sudden, violent abdominal pain and distension. The collateral 
circulation, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestinal obstruction, and blood finds its way into the stools and into the 
peritoneal cavity. Operation should be undertaken at once, but owing to 
the large amount of bowel affected recovery is very rare. 

6. Embolism of the Central Artery of the Retina. — This is not an 
uncommon event in cases of mitral stenosis and in septic endocarditis of thb 
aortic and mitral valves. The patient is seized with pain In the eye and becomes 
suddenly blind on one side. Tlie optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of the vessel is affected. 
The same picture is found more often as a result of arterial thrombosis in 
elderly patients with athero-sclerosis or high blood pressure. 

6. Embolism of a Large Artery in a Limb. — This sometimes occurs. 
There is acute pain in the limb, followed by numbness and loss of power. The 
pulse is imperceptible below the seat of the embolism, and gangrene results. 

7. Air Embolism. — Air may enter the veins during operation on a large 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. Air embolism is un- 
doubtedly capable of causing death, but a small quantity may enter a vein 
without any effect whatever, or, if some disturbance should arise, without 
fatal termination. The exact way in which air embolism causes death is 
doubtful ; it may be due to arrest of the pulmonary circulation or to cerebral 
anaemia. 

The diagnosis is not difficult ; the respiratory embarrassment, con- 
vulsions, the feeble pulse and the characteristic sound upon air entry into 
the veins are usually sufficient. 
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Tmtment consists in immediately occluding the vein into which the ak 
has entered. Stimulants should be n^minister^ hypodermically and nitrite 
of amyl inhaled. Venesection may be used to relieve the embarrassment 
of the heart. 

8. Fat Embolism. — Fat may reach the blood vessels in cases of fracture 
of bones and in cases of hsemorrhage into or rupture of the liver. The 
fracture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hours 
of fracture of the bones. 

The fat droplets first lodge in the capillaries of the lungs. Occasion- 
ally they are forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from oedema of the 
lungs may be heard at the bases. The temperature remains normal. 
Cerebral oomplications, such as delirium, coma and rarely localised paralysis, 
may be found. The urine should always be examined, as oil drops have been 
detected by staining with osmic acid, and also the retinsB, as in one case the 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs within a few hours of fracture of the bones, 
it has to be diagnosed from the general shock of the accident. It is doubtful 
whether fat embolism in the lungs can alone cause death ; more probably this 
is due to the disturbance of the kidneys or lesions of the brain. 

The indication for treatment is to sustain the heart. Nitrite of amyl is 
often useful, and inhalations of oxygen should be given to lessen cyanosis. 

9. Paradoxical Embolism. — In certain cases of venous thrombosis, 
emboli occur not only in the lungs but also in the systemic arteries. It has been 
shown that in these oases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or paradoxical 
emboli are often preceded by pulmonary embolism, which causes a rise in 
pressure in the right auricle and a fall in the left auricle, so that the embolus 
can pass from the right to the left side of the heart. 

Maurice Campbell. 


ARTERIAL BLOOD PRESSURE 

HYPERTENSION 

In hypertension the systolic and diastolic blood pressure readings 
are persistently — ^not necessarily permanently — above certain levels, from 
whatever cause. Authorities differ somewhat as regards these levels, for 
the limits of normal variation are fairly wide, and, moreover, it is now 
practically universally believed that the blood pressure does not normally 
increase with advancing age as much as was previously thought to bo 
the case ; but it is generally agreed that persistent readings above 
150 and 90, or at any rate 160 and 90, in adult males, and 170 and 100 
in the elderly are pathological. 

It is important to note that a transient increase m the blood pressure 
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readings, espedalij of the systolic, may occur with nervous ex^dtement, 
such as is not infrequently incidental to a medical examination. 

The late Sir Clifford Allbutt introduced the term hypermedia to denote 
a clinical condition in which there is a persistently raisea blood pressure 
independent of renal disease. Some writers use the term eesentud or primc^ 
hypertension, or hypertensive cardiovascular disease (Janeway), The in- 
creased blood pressure is the essential or primary conation. Any chaises 
which may be in the walls of the blood vessels, the heart, the kidneys or other 
organs are either a secondary result of the hypertension, or co-existent 
with it, and in the latter case may or may not be due to the same cause as, 
is the hypertension. 

.^Etiology and Pathology. — The mtaology and pathology of hyperpiesia 
is obscure, and constitutes one of the most important and mfficult questions 
in clinical medicine. 

An inherited constitution is an important factor, as revealed by the high 
familial incidence in certain cases. The malady is more common in late 
middle life ; in those who tend to worry, to be over-anxious, to take things 
too seriously, or are of an excitable disposition ; in those whose manner of 
life involves continued mental or emotional stress or strain ; and in the obese. 
It may be the result of poisons circulating in the blood, which act as pressor 
substances, such as occurs in endocrine disturbances, for example, at the 
female menopause, in tumours of the adrenal cortex or medulla, with Cushing’s 
Basophilism Syndrome (pituitary basophilism), and in acromegaly ; in focal 
sepsis ; and in chronic alcoholic excess and excessive smoking The general 
consensus of opinion is that a high protein diet intake in itself is not a cause, y 
but in my view it is. 

With regard to the pathogenesis of hyperpiesia, it is generally agreed 
that the immediate cause of the condition is an increased resistance to the 
passage of blood through the smaller arteries, especially the arterioles, at 
first due to hypertonus on their part. If the latter does not cease, either 
spontaneously or because of therapeutic measures, then, sooner or later, 
cardiac hypertrophy, especially of the left ventricle, and diffuse hyperplastic 
sclerosis supervene (see page 1036). The latter gives rise to actual narrowing 
of the lumen of the blood vessels, which may even be great, and a resultant 
further increase in the resistance to the passage of blood. 

The cause of the initiation of the hypertonus of the arteries cannot yet 
be explained. 

It is to be noted that some now consider that hyperpiesia is primarily 
of renal origin. Among the reasons adduced for this view are that 
some cases, in the course of time, develop into what is termed ^^malig- 
nant ’’ hypertension. It may here be observed that this only occurs in a 
small proportion of cases. The matter will be dealt with further later on. 
Again, experimentally produced renal ischaemia in dogs, the result of the 
gradual narrowing of the renal arteries by means of clamps, will give a 
condition similar to hyperpiesia in man. With regard to this, it may be 
pointed out that pressor substances circulating in the blood from any source, 
including the kidneys, will have a like effect. 

By far the general consensus of opinion — which I myself share — is that 
it is not possible to explain hyperpiesia as being due to structural changes 
in the kidneys, in which connection the following observations may be 
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made* (1) In hyperpiesia the blood pressure becomes normal under ether 
ansBBthesia, and is diminished during sleep. (2) Hypeipiesia and diffuse 
hyperplastic sclerosis may occur independently of any renal lesion. (3) While 
in hyperpiesia and diffuse hyper^stic sclerosis the kidneys generally 
become involved secondarily, it may be in marked degree, with consequent 
increased obstruction to the circulation and an increase in the hypertension, 
in a large proportion of cases there is generally little or no impairment of 
renal function, which is one of the most characteristic features of hyper- 
piesia, and less than 10 per cent, die from renal failure. (4) There is fre- 
quently an absence of hypertension in polycystic and tuberculous disease 
of the kidney, occasionally in acute nephritis, and rarely in chronic nephritis. 
(5) In chronic nephritis changes may take place in the renal vessels of an 
almost exactly similar nature to those in diffuse hyperplastic sclerosis, 
leading to hypertension and similar cardiovascular accidents. But there 
the vascular changes are secondary to the nephritis. 

Hypertension is not by any means only the result of kidney disease. 
Th^e are many other causes. Indeed, it may even be asked whether in 
some cases of Hypertension and diffuse hyperplastic sclerosis, and chronic 
nephritis, the former may have been the cause of the latter ? Or, again, 
may both be the result of a common cause 1 

While the great majority of cases of hypertension are of the nature of 
hyperpiesia, the condition may also be due to diffuse hyperplastic sclerosis 
(see page 1036), chronic and acute nephritis, polycystic disease of the kidney, 
increased intracranial pressure, e.ff. intracramal hsemorrhage, and polycyth- 
fismia vera. With regard to the first, however, the condition is rather the 
result than the cause. 

S3rmptoms. — In hyperpiesia the patient is often well nourished and 
may be plethoric. There may be a complete absence of subjective symptoms 
for some years, and the condition may be discovered accidentally, e,g, during 
an examination for the purpose of life assurance. 

Usually the onset of symptoms is insidious. The most common early 
B 3 rmptoms are a feeling of fullness and it may be of throbbing in the head, 
transient giddiness, tinnitus aurium, flushing, insomnia, palpitation, languor 
and early fatigue, the latter especially on mental effort, headache, of a dull 
aching or it may be of a throbbing character, particularly in the occipital 
region and especially in the morning, impairment of memory, mental irrita- 
bility and diminished emotional control. The blood pressure readings are 
above those mentioned in the first paragraph. 

The condition may subside, either spontaneously or the result of thera- 
peutic measures. If not, the blood pressure readings usually increase, and 
the systolic may reach 240 mm. or even more. Consciousness of the action 
of the heart may become more prominent. Sooner or later, there is evidence 
of hypertrophy of the heart, especially of the left ventricle, and of diffuse 
hyperplastic sclerosis (see page 994). The walls of the radial, the brachial 
and temporal arteries may be felt to be uniformly thickened — the so-called 
“ whip-cord ” artery. The degree of hardening of the arteries is foxmd on 
palpation to vary at different times. The artery feels hardest when the 
vessel is most contracted and consequently smallest. The character of the 
pulse is that of high-tension. The retinal arteries are often thickened, and 
on ophthalmoscopic examination may show a glistening light along their 
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course^the so-called '' silver wire ” arteries, due to reflection of light from 
the thickened vessel. Even more important is a visible irregukrity in 
calibre of the arteries best seen near the disc. Further, at the arterio-venous 
crossings there may be seen an obstruction to the flow of blood through it, 
leading to distension of the peripheral part of the vein and also to deviation 
of the vein where it crosses the artery. 

The subsequent clinical picture and course exhibit considerable diversity. 

The cardiac symptoms are by far the most common. The most frequent 
are shortness of breath, palpitation and precordial discomfort or pain, 
referred to exertion. Later, cardiac failure, usually left-sided but it may be 
involving both sides, may supervene (see page 857). Acute leffc-sided failure 
may occur (see page 857). Angina pectoris is not very infrequent. There 
is occasionally coronary occlusion. For further particulars, the reader is 
referred to page 857. 

Various gastro-intestinal symptoms are often present. There may be 
hsemorrhages from the nose, the stomach, the intestines and other mucous 
membranes, the kidneys, the conjunctiva, and occasionally the retina, 
which are sometimes flame-shaped. There may be tingling, numbness and 
cramp of the limbs, and occasionally intermittent claudication. Hyper- 
tensive encephalopathy (see page 1607) may occur. Cerebral heemorrhage 
may be a terminal event. 

Not infrequently there is albuminuria, generally slight and not constant, 
and there may be polyuria and nocturnal micturition* and hyaline and 
granular casts. There is usually no or little impairment of renal function. 
Uraemia is rarely a terminal event. 

There is a small group of cases of hypertension in which, instead of the 
symptoms being mild or moderate, the course slow, and little or no renal 
insufficiency, the symptoms are severe, the course is progi:e8sively rapid, 
and the patients die from renal failure. The former, which constitutes the 
great majority, is called benign and the latter “malignant” hypertension. 
There are also intermediate forms between the two groups. The renal 
changes in malignant hypertension are described as malignant nephro- 
sclerosis, and those in benign hypertension may be termed benign nephro- 
sclerosis. It may be remarked, however, that the term malignant is not 
altogether an appropriate one. 

Malignant Hypertension. — There appear to be two forms of this, 
namely : (1) In a case of benign hypertension of a varying number of years’ 
duration, the symptoms suddenly become severe and the malady pursues a 
rapid course. (2) In an individual who has not been aware that he had 
hypertension, from the outset there are severe symptoms in association 
with hypertension and the course is rapid. The second usually occurs at 
an earlier age than the first. 

There are the same changes in the kidneys as in the benign form, and, 
in addition, those which are believed to be characteristic, i.e. acute necrosis 
of the walls of the arterioles and also often of the root of the glomeruli, 
and it may be resultant thrombosis of the glomeruli. While acute necrosis 
is most marked in the vessels of the kidneys it is also found in those of other 
organs. There has been much discussion among pathologists regarding the 
interpretation of the distinctive changes in the Iridneys. In the opmion 
of some, they are an intensified result of the eetiological factor of the changes 
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in the walla of the arteries in the benign form ; while others think they are 
due to a special toxin. Again, some are of opinion that malignant hyper* 
tension is merely a severe or extreme phase and a terminal result of the 
benign variety, whereas others think that it is a separate entity. 

£a malignant hyperiension, the blood pressure, especially the diastolic, . 
is usually materially higher than in the case of the benign form, being 
generally over 200-120, and may be very high and may become extreme. 
There is lassitude, anorexia, frequently loss of weight, severe headache 
and anaemia. Changes in the retina occur earlier and are more marked, 
haemorrhages being more evident and retinopathy is frequent if not usual. 
There is polyuria and nocturnal micturition. The urine is of low specific 
gravity, and contains hyaline and granular casts, a variable amount of 
albumin and often red blood cells. As the disease progresses, there is 
evidence of renal impairment. Death occurs from uraemia, cardiac causes 
or cerebral haemorrhage. 

In hyperpiesia it is probable that more than half the patients die from 
cardiac causes — ^in the great majority from congestive failure, not infre- 
quently from angina pectoris, and occasionally from coronary occlusion ; 
in a fair proportion of cases, cerebral hssmorrhage is a terminal event ; in 
less than 10 per cent, ureemia ; while in the remainder the cause of death 
is some intercurrent disease. 

Diagnosis. — Hypertension is recognised by persistent blood pressure 
readings above those mentioned in the first paragraph of this article. 

The diagnosis between hyperpiesia and malignant hypertension may 
readily be made from a consideration of the respective clinical features 
described above. That between malignant hypertension and chronic 
glomerular nephritis may be difficult. 

Prognosis^— Hyperpiesia usually pursues a slow course. It is probable 
that the duration of life after the beginning of symptoms is ten to fifteen years, 
or even more. The outlook is chiefly affected by the blood pressure readings, 
particularly the diastolic, the state of the heart and of the arteries, and 
the patient*B manner of life. See also page 996. The duration of life in 
ma^nant hypertension is usually at the most two years. 

Treatment. — As regards the treatment of hyperpiesia, the first indication 
is a thorough review of the aetiology. Then, the question as to whether a 
preliminary rest and, if so, how much is advisable should be considered 
(see page 862). 

Hyperpiesia is an excellent example of the value of treating not only 
the disease but the patient. He should be reassured and encouraged. It is 
inadvisable to let him know the exact blood pressure readings at any time. 

In no cardiovascular malady, excepting perhaps in angina pectoris, is 
the manner of life of so great consequence. 

The cardinal indications are that, while the patient’s activities should 
not be unnecessarily curtailed, they should come within the limits of his 
strength and even keep something in reserve ; there should be a sufficiency 
of rest in his life ; and all causes of mental and ^emotional stress should be 
carefully avoided. With this object in view, inquiry should be made regarding 
Iffie paint’s environment, the nature and hours of his work, his habits, 
the question of sleep and other relevent matters, while his temperament 
should be taken into consideration. 
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HYPERl$NSION 

Each patient should be in bed for at least ten houra each night, rest 
physically and mentally for at least half an hour after the midday mei^ 
and have a quiet day each week. If the blood pressure is more pronounced, 
he should be in bed for at least twelve hours, rest for at least an hour after 
lunch, and stay in bed on one day a week with, it may be, a diet limited to 
vegetables, fruit and milk. In addition to an annual holiday of good len^h, 
several shorter ones during the year are advisable, in each case with a sufficient 
element of rest. As indicated, physical exertion and mental effort should 
be within the limits of the patient’s strength (see page 863), with somethiiig 
in reserve. With this proviso, walking in the open air, riding a non-pulling 
horse, golf and mild bicycling are suitable forms of the former. The patient 
should be encouraged not to worry, or be over-anxious, or to take things 
too seriously ; to avoid all excitement and other forms of emotional stress ; 
and cultivate the art of “ relaxing,” physically and mentally. 

If the patient tends to worry, or be over-anxious, or to take things too 
seriously, sedatives (see page 863) are often of special value. The matter 
of sleep is also of particular importance, and if there is insomnia, it should 
be treated on the lines laid down on page 863. Again, any obesity should, 
without fail, be corrected. 

The amount of fluid with meals should be diminished, while an ample 
quantity should be taken between meals. Some prefer the mildly alkaline 
waters. The benefit of a regulated diet of moderate latitude may be con- 
siderable. Its amount should preferably be rather less than is needed. 
Those articles of food which especially stimulate the cardiovascular system 
should be reduced and proportionately to the degree of hypertension. The 
quantity of beef and mutton should be diminished, while twice-cooked meat, 
salted and preserved meat, liver, kidney, brains, sweetbreads, meat soup, 
and gravies, and meat extractives are better avoided altogether. Fish, 
poultry, game (not high), rabbit, vegetables, salads and fresh fruit are 
suitable. Ruthmol may be used as a substitute for table salt with meals. 
Moderation in the use of tobacco, tea and especially of coffee should be 
enjoined. Alcohol is better avoided altogether. 

Strict attention to the condition of the bowels, preferably by a saline 
each morning, and a mercurial preparation at bedtime once or twice 
weekly are indicated. 

Cold and hot baths are contra-indicated ; but a warm bath, the tempera- 
ture of which is gradually lowered, may be taken daily. A Turkish oath 
once or twice a week may be helpifiil. Patients often derive much benefit 
from a course of treatment at a Spa where different kinds of baths are used, 
on account of tlie rest, the change of air, the regular mode of life and exercise, 
the careful dieting and other factors, and in such cases periodic visits are 
to be recommended. 

Iodine, in some form, in small doses appears to be occasionally of help. 
The same perhaps applies to the nitrites, such as a combination of sodium 
nitrite, erythrityl tetranitrate and mannityl hexanitrate, when symptoms are 
present. I have been disappointed with the results of the administration 
of mistletoe, liver extract, and potassium and sodium thiocyanate. 

Diathermy, high frequency currents and other forms of physiotherapy 
are employed by some. 

When the blood pressure is very much raised, particulaily if there are 
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VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTEODUCTION 

this heading are described several diseases in which vasomotor 
disturbance is the jpxoiainent symptom. Sensory, secretory and trophic 
disturbances may also be present, These diseases differ from each other 
both in legaid to the nature and location of the vasomotor changes. Thus in 
Kaynaud’s disease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor paralysis or excitation of the vaso-dilator nerves. 
In angio-neurotic oedema there is disturbance of capillary permeability, and 
perhaps of capillary tone. These diseases are described as vasomotor neuroses 
because a lesion of structure is not an essential part of their pathology, and 
because a considerable functional element is generally present. Thus they are 
common in persons who have an unstable nervous temperament, and emotional 
disturbance and fatigue play a not unimportant part in their jetiology. It 
has been thought in the past that these diseases were primarily due to disorder 
of the involuntary or vegetative nervous system. Lewis, however, has shown 
in the case of Raynaud’s disease that a local fault of the vessels rather than a 
disordered vasomotor impulse determines the spasm of the digital vessels, 
and he finds the explanation of Raynaud’s disease in terms of vasomotor 
dysfunction unconvincing. Too little is known of the astiology of acropar- 
eesthesia, erythromelalgia and Milroy’s disease to throw light on this aspect 
but whatever the basic pathogeny of these conditions may be, vaso-dilatation 
is a prominent feature of erythromelalgia. 

It is important that as far as possible a distinction should be drawn between 
these diseases occurring as neuroses and similar syndromes complicating 
recognised pathological states, such as lesions of the spinal cord or brain 
(tabes dorsalis or hemiplegia), lesions of peripheral nerves (peripheral neuritis), 
and lesions of vascular channels, or local pressure effects, such as may result 
from a cervical rib. But they are not separated by a rigid line from slighter 
manifestations of vasomotor instability, such as are frequent in women at 
the climacteric, and in clinical disorders resembling exophthalmic goitre. 
They are undoubtedly akin to such common symptoms as flushings, cerebral 
hypersemia, facial congestion, angio-spasm in all its varieties, tachycardia 
(in some of its forms), anginal attach, migraine, vertigo, tinnitus aurium, 
universal or circumscribed hyperidrosis, and gastric disorders of certain 
forms of functional gastric dyspepsia. 

Lewis’s studies on the local vascular reaction to irritation of the human skin 
have thrown much light on these diseases. He showed that there are three 
components in the reaction : (1) a primary dilatation of capillaries— the red 
line ; (2) an increased permeability of these capillaries, producing the wlml^ 
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which is independent of the nerve supply ; and (3) the fme, which depends 
on the integrity of the sensory nerve fibres in the neighbourhood. All these 
phenomena can be produced by an intradermal injection of histamine, and he 
attributed them to the liberation of this or some similar chemicid substanoe 
to which he gave the name of ** H-substance/' It has been suggested that 
local liberation of histamine may play a part in producing the vesicles in 
herpes and the rash in erythema nodosum. It is of special interest that 
these reactions are partially dependent upon and partially independent of 
the nervous system. Some of the angio-neuroses are therefore so closely 
related to allergy that a general description of that condition is called for 
here. 


ALLERGY 

Idiosyncrasy has been defined as an unusual physiological personal equa« 
tion, and allergy is a chemical idiosyncrasy, which expresses itself as an 
urgent attempt on the part of the cell to conserve its chemical identity. 
The tendency to allergy is inborn, whereas anaphylaxis is an acquired 
sensitivity. All the phenomena of allergy can be reproduced by histamine. 
The question is, how does this substance, which is toxic to everyone, become 
liberated in the tissues of certain people in answer to stimuli which are 
quite harmless to everyone else ? Normally there are two antagonists to 
histamine, adrenalin and the special ferment histaminase. It has therefore 
been suggested that the chemical basis of allergy is a congenital lack of 
histaminase, aggravated by an intermittent deficiency in adrenalin. The 
reaction is usually excited by foreign proteins, but a similar idiosyncrasy 
may be shown to various drugs. 

The manifestations of allergy express themselves chielly (a) in t/ie re- 
Hjpiratory system, by asthma, hay fever, paroxysmal rhinorrhoea, recurrent 
catarrhs ; (6) in the skin, as urticaria, purpura and exjzema, particularly of 
the infantile type ; (c) in the alimentary canal, by diarrhoea and vomiting, 
or spastic colon ; and (d) by effusion into joints. Tlit ie are many other 
conditions which with more or less show of reason might be added to this 
list. Certainly some cases of migraine seem to be of this order. It will be 
noted that several of these manifestations could be interpreted as a violent 
attempt to expel the invader, at any rate from the vital organs. 

Most allergic manifestations are worse at night, because of the prominence 
of vagus control then, so that there is a relative insufficiency of the sym- 
pathetic nervous system, and therefore in the supply of adrenalin. The 
principal conditions produced by allergy are described under their appropriate 
headings. 


ANGIO-NEUROTIC (EDEMA 
Synonym. — Quincke’s Disease. 

Definition. — A paroxysmal affection, characterised by the appearance of 
circumscribed oedematous swellings of the skin and subcutaneous tissues of 
transient duration. The mucous membranes are often affected. 

Etiology. — Heredity is an important factor. Osier reported the case 
of a family in which five generations had been affected, involving 22 
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members. The condition is more common in men than in women, and 
generally affects the young. Those attacked are usually of a nervous dis- 
position. Garrod reported a case in which each recurrence of periodic 
hydrarthrosis was attended by circumscribed oedema, either of the Ups or 
eyelids. The attacks may coincide with menstruation. The exciting cause 
is generally difficult to determine. It may be emotional strain, exposure 
to cold, or trauma. Local trauma sometimes determines not only the onset 
but the site of an attack, as in a case recently reported in which riding pro- 
voked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a circulating 
toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod drew attention to the joint sweUings 
that frequently accompany erythematous and urticarial rashes resulting 
from known toxic causes. Such conditions form a part of the clinical picture 
of serum sickness, or may occur after taking certain articles of diet, or as 
the result of stings of insects or nettles. Lewis has shown that a modifica- 
tion of the same toxin may produce a dermolysin or a hsemolysin. In the 
former instance cedema ; in the latter purpura results. Thus, B, wehhii 
maj produce cither condition, depending on the intensity of the infection. 
This thesis illustrates the present view of angio-neurotic oedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sui generis. The 
patients often show other signs of allergy, especially in their sensitiveness to 
foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings are rounded, painless, rarely itch, and are generaUy pale or 
sometimes redder than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recurrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and bacl^ of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivae may be implicated, ^dema of the glottis is rare, 
and has proved fatal. Swelling of mucous membranes may lead to symptoms 
of gastro-intestinal disturbance, such as nausea, vomiting and colic. Cases 
in which haemorrhage from mucous membranes, stomach, bronchi, bladder, 
etc., occurred have been reported. Haemoglobinuria has been observed; 
in such a case a Wassermann test is indicated. The attacks are generally 
afebrile, and there is no constitutional disturbance, unless the stomach or 
intestine is involved. 

Course. — This is variable. Recurrence is frequent, often at intervals of 
3 to 4 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical rounded swellings, that it is hardly likely 
to be confused with other affections. The conffition is nearly allied to 
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urticaria, from wliich it is distinguished by the ciroumsoribed and deep- 
seated nature of the swellings and the absence of itching. No distinction is 
made between angio-neurotio oedema and giant urticaria. 

Treatment. — The general health must receive first attention, and a 
saline purge is indicated. Both arsenic and quinine have been advocated. 
It is advisable to avoid any particular protein in the food which is foimd 
to excite attacks. When the attacks occur after a particular meal of the 
day, a capsule containing 1 to 2 grains of peptone him an hour before that 
meal appears to have an effect in temporarily desensitising the body against 
foreign protein. This, combined with 5 to 7^ minims of tincture of 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in several cases. |jThe former drug diminishes the vagal hyper- 
sensitiveness, and the latter increases the viscosity of the blood. One of the 
most useful forms of treatment for the relief of the paroxysm is a sub- 
cutaneous injection of 3 to 7 minims of liquor adrenalinse hydrochloridi. This 
excites the antagonistic action of the sympathetic. For tbe same reason half 
a grain of ephedrine orally administered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck. Pituitary (posterior lobe) extract injections have also been 
recommended. Bromide is often helpful as an additional measure when the 
symptoms are marked. In severe cases the intravenous injection of small 
doses of peptone might be considered. Autohsemotherapy has proved 
decidedly useful in some cases. Vitamin K is also worthy of a trial. 

Intermittent Hydrarthrosis, which is described under “ Diseases of 
the Joints ** (p. 1367), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association with angio-neurotic oedema. 


RAYNAUD’S DISEASE 

Definition. — “ Intermittent pallor or cyanosis of the extremities brought 
on by cold, with the skin a normal colour between attacks ” constitutes 
Raynaud’s phenomenon, which may occur however in conditions other 
than Raynaud’s disease. 

.Etiology. — The cause of this malady is unknown ; it almost exclusively 
affects young women, and symptoms may begin any time between adoles- 
cence and middle age. The diagnosis of Raynaud’s disease in a man is nearly 
always wrong. Jonathan Hutchinson preferred to speak of Raynaud’s 
phenomenon, regarding it not as an entity but as a S 3 mdrome occurring in 
many different conditions. As he first suggested, a few cases are due to 
syphilis, congenital or acquired. It has occasionally been observed after 
acute infections. 

Pathology. — Lewis has shown that there is an abnormality of the digital 
arteries, which expresses itself in a hjrpersensitiveness of these vessels to 
relatively low temperatures. It seems therefore that the fault lies primarily 
in the vessel wall rather than in the nerve supply to the muscle fibres. In 
advanced cases there is endarteritis, with partial occlusion of the lumen of 
the artery. 

Symptoms. — The patients complain of attacks of pallor, blueness or 
numbness of the fingers, brought on by contact of the hands with anything 
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cold. Keeping the palms of the hands in cold water (16® C.) for 15 minutes 
in a cool room (18® C.) is usually sufficient to induce an attack. The body 
temperature is just as important, if not more so, than that of the hands in 
determining the onset of cyanosis. When such patients feel chilly in them- 
selves their hands go blue on the slightest provocation, e,g, when sitting in a 
draught ; when walking, cycling or driving a car in cold weather ; or when 
swimming. When the body is really warm it is impossible to induce an 
attack no matter how cold the han(^ are. Emotion also may bring on an 
attack. In this connection it is interesting that an injection of adrenaline 
may have a similar effect. The attacks vary from slight pallor of one finger- 
tip to cyanosis and numbness of all the fingers of both hands. The cyanosis 
begins as a light-bluish tint, and later becomes a deeper blue. It always 
starts at the finger-tips, and spreads proximally to the base of the fingers 
and perhaps to the palm ; rarely, if ever, does it reach above the wrist. 
If the attack persists for long, a secondary waxy pallor replaces the cyanosis. 
The hands remain blue or pale until they are warmed. They feel cold to 
the observer’s touch. When the hands are warmed (40° C. for 3 minutes), 
or when the body temperature rises, the blueness begins to pass off, and 
irregular red blotches appear in its midst “ like the spots on a plaice.” 
Some of these appear and fade away, but in the end they coalesce until the 
dorsum of the hand and the palm are fiery-red or scarlet. Gradually this 
redness spreads up each finger from base to tip. 

Throughout the period of cyanosis the patients complain of a tingling ” 
or of a ‘‘ feeling of numbness ” in the fingers ; some of an “ uncomfortable 
sensation ” ; some of a “ slight pain ” ; severe pain is unusual. When 
warmth is applied in any form — hot air in front of a fire, or by friction — ^the 
fingers quicHy recover their normal colour. During this stage there are 
pareesthesiae, “ pins and needles,” etc. In only a few patients is sweating 
of the hands a marked feature during attacks. Swelling of the fingers is 
rare. In a severe attack local pressure on a finger leaves an indentation 
which takes longer to disappear than when the circulation is normal. While 
the hands remain cold the radial pulses are of smaller volume and the veins 
less prominent than when warm. If a finger is accidentally cut when cold 
it does not bleed ; “ only a little dark blood oozes out,” If symptoms 
oocur in the feet they are usually less severe than in the hands. Nutritional 
changes at the extremities are rare in true Raynaud’s disease. But in the 
later stages, when secondary arterial changes in the arterial walls have 
occurred, small areas of superficial necrosis at the finger-tips may be found, 
which leave small depressed tender scars. 

Diagnosis. — This has been considerably clarified by John Hunt. 
The first question to be answered is : Is the complaint “ Raynaud’s 
phenomenon ” ? i,e. Is there intermittent cyanosis of the extremities, 
brought on by cold, with the skin a normal colour between attacks ? 
The following conditions with their vascular phenomena are eliminated 
by this simple defimtion, many of them because their symptoms are 
continuous and not intermittent : chilblains frost-bite ; acrocyanosis ; 
erythrocyanosis ; clubbed fingers and cyanosis of the fingers and toes due 
to lesions of the heart and lungs ; enterogenous cyanosis ; incipient gangrene 
from aiTterial thrombosis (in advanced arteriosclerosis, thrombo-angiitis 
obliterans, or ergotism) ; arterial embolism ; diseases of the nervous system 
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(neuritis, poliomyelitis, s^ingomyelia, pyramidal lesions, and hysterical 
paralysis), cervical rib. If true Baynaud^s phenomenon is present then 
the other conditions in which this phenomenon occurs must be considered : 

(1) Heredity cold fingers , — ^Many healthy young people find that their 
fingers go white and numb on exposure to cold. Triis is the commonest 
cause of Raynaud’s phenomenon, and is local syncope in its simplest form. 
The onset is usually during childhood up to about the eighth year. Both 
sexes are affected, as are often members of the same family. These thre^ 
points clearly differentiate the condition from Raynaud’s disease. 

(2) After local injury or infection of the hands or feet^ and in workmen 
using vibrating instruments — ^pneumatic chisels, hammers, riveters, road 
drills, etc. 

(3) Scleroderma , — This is diagnosed from Raynaud’s disease by the 
following points : The fingers soon become stiff, and the stretched shiny 
skin cannot be picked up from the underlying tissues. Nutritional dianges 
in the finger-tips are frequent. It is not confined to the extremities, and is 
much more rapidly progressive, painful and depressing than Raynaud’s 
disease. 

(4) Syphilitic Arteritis , — This may be diagnosed when Raynaud’s 
phenomenon is associated with severe necrosis of the nose and ears, and 
when hsemoglobinuria is present. A blood Wassermann may be positive. 

(5) Other rare causes of Raynaud's phenomenon , — Erythrsemia is one. 

Treatment.^ — Cold in any form should be avoided. The temperature 

of the body as a whole is almost more important than that of the hands 
and feet, and warm clothing is essential. The temperature of a living-room 
should be about 20° C. (68° F.). Cold water should be banned, and gardening 
in cold weather left to others. Gloves should be loose and long, overlapping 
the coat-sleeves. For people who work with their fingers, mittens are 
invaluable. A muff, a small hot-water bottle, or an electric heater in a 
handbag or pocket may be recommended. Cracks at the ends of the fingers 
may be covered with a collodion preparation, or with narrow strips of elastic 
adhesive plaster. The skin of the fingers may be kept soft by applying 
liquid parafidn. Care should be taken to avoid minor injuries to the fingers, 
and when these occur they should be treated at once. Boots or shoes should 
be of stout construction, allowing plenty of room for the toes, and stockings 
or socks should be thick and soft ; two thin socks often keep a foot warmer 
than one thick one. Tight suspenders should be avoided. Bedsocks and 
hot-water bottles are helpful at night. 

The number of drugs that have been recommended to relieve symptoms 
indicates how few are really valuable. Thyroid, calcium lactate or 
gluconate, potassium iodide, and belladonna are perhaps the favourites. 
In some patients physical therapy is needed to give relief : postural exercises ; 
radiant heat, taking special care to avoid bums ; contrast baths ; inter- 
mittent venous occlusion by alternating positive and negative pressures ; 
and galvanic baths. Bympathectomy is indicated when the attacks of 
cyanosis are causing definite distress or recur so frequently as to interfere 
with work, and when temperature tests suggest that there is a considerable 
degree of vasomotor tone. The immediate results of the operation are 
excellent ; but after some months, perhaps two years or more, slight 
symptoms may return^ In spite of this disappointment the great majority 



1078 VASOMOTOR NEUROSES 

of patients insist, even several years after the opeiation, that their hands 
are better than they were before it. The relief of major symptoms is due 
to removing from vessels the burden of their normal vasomotor tone. 
The local fault in the vessels remains untouched, for on this the operation 
has no effect. 


ACROPABiESTHESIA 

Definition. — A vasomotor neurosis, characterised by parsesthesioe of 
the hands, especially afEecting the finger-tips. 

etiology. — The condition is usually observed in women, especially at the 
climacteric. It rardy occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
General causes include inanition, anaemia and pregnancy. Local causes are 
exposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. There 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. 

Diagnosis. — The condition is readily distinguished from Raynaud’s 
disease by the absence of local asphyxia. It is important to exclude any 
affections of the spinal cord, such as tabes dorsalis. 

Prognosis. — The complaint tends to be continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, however, no complications. - 

Treatment. — This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Sodium salicylate 
and bromides are often helpful, and radiant heat and massage are of 
value. 


ERYTHROMELALGIA 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

etiology. — ^Little is known of the aetiology of the disease. Men are more 
often affected than women. The condition may occur in the course of 
a disease of the central nervous system, such as hemiplegia, disease of 
the cauda equina, and disseminate sclerosis. The swelling and pain are 
aggravated by standing and by warmth. 

Pathology. — ^Disease of the peripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held responsible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acroparaesthesia and Raynaud’s disease. Lewis 

5 refers to regard erythromelalgia as a special instance of a condition he 
esignates as erythralgia, which he maintains has nothing to do with 
abnormality of the vasomotor system, but always results from a local process. 
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There is a release into the skin of an unknown substance not histamine, which 
lowers the threshold of the pain nerve endings. 

Symptoms. — ^The first case was describS by Weir Mitchell, and was that 
of a sailor, aged 40, whose first complaint, following an Afidcan fever, was of 
dull, heavy pains at first in the left, and soon after in the right foot. There 
was no swelling at first. When at rest he was comfortable, and the feet 
were not painful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple with congestion ; the veins were everywhere 
sin^arly enlarged, and the arteries were throbbing visibly. The whole foot 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain . . . nor flushing.” 

Pain is generally the first symptom, soon followed by redness and swelling, 
most marked in the terminal phalanges of the toes or fingers. The pain is 
generally severe ; at first it occurs only in the evening, but later it becomes 
chronic or remittent and may be agonising. The redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and is 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are reUeved by cold and recumbency. Hyperidrosis of the 
affected part is not uncommon. The condition may be complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. Its 
complication with erythrsBmia has been described. Pellagra has been mis- 
taken for erythromelalgia. 

Prognosis. — ^The complaint is intractable, and tends to persist, with 
exacerbations and remissions, for many years. 

Treatment. — The affected part should be elevated and immobilised. 
Faradism and cold have been recommended. Analgesics are required for the 
relief of pain, which may even necessitate amputation (Shaw). Sympathec- 
tomy is contra-indicated and should never be performed for this condition. 


ERYTHROCYANOSIS 

This condition occurs, as its full name, Erythrocyanosis Crurum Puellarum 
Frigida, implies, chiefly in the legs of young women. The feet and legs are 
cold, and the back of the leg and ankle is swollen and blue, especially at the 
insertion of the tendo Achillis. Chilblains are often present, and ulceration 
may occur where the sweUing is most severe. The conation is due to vascular 
spasm, in which the modern fashion of inadequately protected extremities 
is presumably a factor. Treatment includes warmer stockings, with silk 
ones outside to gratify the usual desire for appearance, and the loosening of 
all tight bands above and below the knee. Exercises, such as walking and 
slapping, with local massage should be ordered, and elevation of the heel 
may give some relief. Calcium gluconate, vitamin D and small doses of thyroid 
have been advocated, and daily subcutaneous injections of acetyl choline 
bromide, beginning with ^ c.c. and gradually increased to 1 c.c., have given 
good results. After a fortnight the injections may be administered less fre- 
quently, and at the end of six weeks discontinued. Bilateral lumbar ganglion- 
ectomy has been recommended, but should not be considered unless thorough 
medical treatment fails. It may improve the colour of the skin and promote 
healing of any ulcers, but it does not diminish the swelling. 
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CAUSALGIA 

This is a form of neuralgia usnallj foDowing injuries in the neighbourhood 
of certain nerves, particularly the median and sciatic. It is probably due to 
irritation of the peri-arterial sympathetic fibres. On account of the burning 
character of the pain, Stopford has suggested the name ihermalgia. The 
malady is fully descril^d under lesions of the median nerve. 


MILROTS DISEASE 

Synonym. — Hereditary (Edema. 

Definition. — In 1892, Milroy described a persistent cedema of the legs, 
occurring in the absence of any of the known causes of oedema, aiEfecting 
members of the same family in successive generations. 

.£tiology. — ^The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected about equally, and 
the c^ema may either appear soon after birth, or its onset may be delayed 
till puberty or even till adult life. Thirty-five years after his original descrip- 
tion, Milroy found that the disease was tending to die out in the family in 
which he first observed it. 

Pathology. — Nothing is known of the pathology of the condition. There 
is no evidence of venous or Ijmiphatic obstruction. 

Symptoms. — Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does not extend 
beyond the knees, but may reach the thighs in long-standing cases. It never 
extends above Poupart’s ligament. Gradually the affected part becomes 
hard and brawny. The swelling increases in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In some cases there are acute attacks accompanied by fever and pain. 
During this phase the condition resembles er 3 rthromelalgia. 

Diagnosis. — This is made on the familial incidence, and the absence of 
all other recognised causes of oedema. A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria or discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients the writers have seen have been women in the third 
decade. The swelling is pale, brawny, and does not pit on pressure. This 
type may respond to rest in bed and intensive alkali therapy. 

Prognosis. — The affection does not tend to shorten life. 

Treatment. — The affected parts should always be kept bandaged with 
crepe, as by this means the swelling can be kept under control, and the patient 
remains able to lead an active life ; but if such measures be not employed 
the oedema gradually extends. Acute attacks may require opium internally, 
and evaporating lotions locally. 

W. Lanqdon-Brown. 
Geovfbey Evans. 



SECTION XV 


DISEASES OF THE RESPIRATORY SYSTEM 

THE PHYSICAL SIGNS IN THE CHEST IN HEALTH 
AND DISEASE 

Accurate diagnosis in diseases of the air-passages and lungs depends 
largely upon careful observation and record of physical signs, especially in 
their relation to subjective symptoms. Uniortimatcly, there is no strict 
uniformity in regard to the nomenclature of physical signs. It is, therefore, 
desirable to define explicitly the sense in which the various technical terms 
used in this section are employed. At the outset, it is well to emphasise 
the imporianoe of a careful and methodical examination in every case. The 
magistral sequence of inspection, palpation, percussion, auscultation and 
mensuration has more than the sanction of tradition to commend it. Unless 
confined to bed, the patient should be examined both in the erect and recum- 
bent positions in all cases of difiiculty. 

Inspection. — The patient being placed in a good light, the configuration 
of the chest, the range and character of the respiratory movements and the 
position of the cardiac pulsations should be carefully noted. Most of the 
terms used in this connection, such as flattening, retraction, recession of 
intercostal spaces and diminished movement are self-explanatory. 

The respiration may be unduly slow (bradypnosa), rapid (tachypnoea) 
or distressed (dyspnoea). Dyspnoea may be inspiratory, expiratory or 
spasmodic. A peculiar periomc disturbance of the respiratory rhythm is 
that referred to as Cheyne-Stokes breathing. In this condition, the re- 
spiratory movements wax and wane in short periods of dyspnoea, each 
followed by an interval of apnoea or cessation of respiration lasting up to 
30 or 40 seconds. It is due to deficient aeration of the blood and is met 
with in respiratory, cardiac and renal disease, and also in cerebral lesions 
and after some poisons. 

A variety of grouped breathing is Biot’s breathing, sometimes seen in 
tuberculous meningitis. The hyperpnoeic period consists of a few breaths, 
deep or of increasing depth, followed by apnoea without the waning. 

Certain abnormal forms of chest configuration arc described : The ala/r, 
phthinoid or pterygoid type of chest is long, narrow and flat, with winging of 
the scapula ; the subcostol angle is narrow and the upper interspaces are 
wide. The emphysenuUous or barrel-shaped chest is broad and rounded, 
the angle of Louis is prominent, the subcostal angle is vride, and the move- 
ments are restricted. The pigeon hreast is characterised by prominence 
of the sternum, with sloping anterior thoracic walls. The funnel bread is 



1082 DISEASES OF THE RESPIRATO&Y SYSTEM 

the convrase of this, with depression of the lower end of the sternum ai^ w 
the oartflages attached to it. 

Palpation. — ^Vocal fremitus or tactile fremitus is the vibration felt 
over the lung when the hand is placed flat upon the chest- wall without 
pressure and the patient says “ aini^tX-nine ” or some other resonant syllables. 
Vocal fremitus may be increased, decreased- or abseht in disease. 

Tussive fremitus. — The similar vibration felt during cough. 

Rhonchal fremitus. — The vibrations communicated to the chest-wall 
by sonorous rhonchi in bronchitis, and felt by the hand. 

Friction fremitus or pleural fremitus. — A rubbing sensation com- 
municated to the palpating hand in certain cases of dry pleurisy. A 
similar fremitus is occasionally felt in pericarditis. 

Percussion. — This consists in tapping the chest-wall over the lung and 
observing the note produced and the sense of resistance felt. Percussion 
may be direct on to the chest-wall or mediate^ when the tap is made on to 
a finger or an instrument placed on the chest. The applied finger or instru- 
ment is called the pleximeter, the tapping finger or instrument, the plessor. 
Percussion should always be light, except over very muscular parts of the 
chest. 

Normal resonance is the note obtained over healthy lung tissue. 

Hyper-resonance is an increased resonance, with diminished sense of 
resistance obtained over emphysematous lung tissue. 

Dullness is diminution or loss of resonance, with increase in the sense 
of resistance. Various degrees of dullness are described, such as impaired 
percussion, slight dullness, flat, wooden or stony note. 

Tympanitic resonance — ^a hollow drum-like note. 

Skodaic resonance — a clear, high-pitched note intermediate in char- 
acter between the hyper-resonant and tympanitic notes. 

Oracked-pot sound — or hruit de pot fele — ^a hollow note with a slight 
jingle added to it, obtained by smart percussion over a fair-sized cavity. 
It is also heard on percussion of a crying baby. 

Auscultation. — The breath sounds should be listened to first, then the 
adventitious or added sounds, and lastly the vocal resonance. 

(o) Breath Sounds. — The following varieties of breath sounds may be 
differentiated : 

Vesicular breathing. — The normal respiratory murmur or faint rustling 
sound audible during inspiration and expiration, the former phase being 
two or three times as long as the latter. The pause between inspiration and 
expiration is short. 

Cog-wheel, jerky or interrupted breathing is a form of vesicular breathing 
in which inspiration waxes and wanes, or is divided into two or more parts. 

Harsh, exaggerated or puerile breathing. — An intense form of vesicular 
breathing heard in children and in some forms of emphysema. 

Vesicular breathing with prolonged expiration. — There is no alteration in 
the intensity or pitch of inspiration, but expiration is more prolonged and 
often harsher. 

Absent, diminished, weak and suppressed breathing are self-explanatory. 

Bronchial breathing. — The pitch of both inspiration and expiration is 
raised. Expiration is as long as inE^iration and is separated from it by a 
distinct pause. 
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BronGho*y6sioitlar and veaiculo-broncliial breathing are incomplete forms 
of bronchial breathing in which inspiration or expiration respectively assume 
the bronchial type. 

Tubular breathing is a p^uliar form of high-pitched bronchial breathing 
of whiffing character, somiding as if produced close under the stethoscope. 
This term is often used as if synonymous with bronchial breathing, but 
should be restricted to breathing of the t 3 rpe just described, which is only 
heard in consolidation from lobar pneumonia and broncho-pneumonia and 
in collapse of the lung. 

Cavernous breathing is bronchial in type, but both inspiration and expira- 
tion have a peculiar hollow character. Expiration is more hollow and more 
prolonged than inspiration. 

Broncho-caveriious breathing is incomplete cavernous breathing, inspira- 
tion being bronchial, while expiration is cavernous. 

Amphoric breathmg. — An intense form of cavernous breathing, often 
having a very hollow metallic sound. 

(b) Adventitious Sounds. — These were formerly divided into dry and 
moist. The former are now called rhonchi, the latter rales. 

Rhonchi are musical soimds . produced by the passage of air over 
mucus or muco-pus in the bronchi. Those arising in the larger tubes are 
called sonorous rhonchi, those in the smaller tubes sibilant or whistling 
rhonchi. 

Rales are bubbling or crackling sounds produced in the bronchi or alveoli 
by the passage of air through fluid exudate or secretion. They are usually 
di^ddcd into bubbling and crackling rales. Bubbling rales are heard when 
the lung tissue is still spongy. Crackling or crepitant rales are produced 
in consolidated or softening areas of lung. Both varieties are arbitrarily 
subdivided into fine, medium and coarse rales. Crepitant rales are some- 
times referred to as “ creps *’ ; this practice may lead to confusion with 
crepitation and is better avoided. Crepitant rales were formerly called 
consonating, bubbling rales non-consonating. Gurgling rales are coarse, 
bw-pitched rales, usually heard over a cavity, especially after a cough. 

Crepitations are fine hair-like crackling sounds. They may be pro- 
duced either in the pleura or in the lung. In the latter they occur only in 
pneumonia, broncho-pneumonia, collapse and oedema. They are heard 
chiefly with inspiration and may be increased in number and intensity by 
coughing. A coarse variety heard in resolving pneumonic lung is called 
redux crepitation. 

Pleural crepitations are fine sounds of similar character occurring in the 
early or dry stage of pleurisy. They are heard rather towards the end of 
inspiration and are usually unaflected by cough. 

Friction is a coarse rubbing, creaking or grating sound heard in pleurisy 
when there is rough exudate on the pleural surfaces. It may occur with 
either inspiration or expiration or with both. 

Strido r is a loud, coarse sound, heard chiefly during inspiration in cases of 
obstructiclh of the larynx, trachea or main bronchi. It is louder and lower 
pitched than a rhonchus. 

P os t -tussive suctioj^ is a hissing sound, audible directly after cough. It is 
h earSTonly o vot a cavity, and is caused by the influx of air to replace that 
expelled by cough. 
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Veiled puff of Skoda is a puffing sound heard tovtrards the end of inspira- 
tion, It is said to indicate small and sacculated bronchieotatio dilatations. 

Metallic tinkling and amphoric echo are terms used to describe the quality 
of certain sounds produced near a very large cavity or a pneumothorax, in 
breathing or coughing, or by the heart’s action. 

Succussion splash is a splashing sound produced in a hydro- or pyopneumo- 
thorax by shaking the patient, or getting him to shake his thorax. II a 
gastric splash can m excluded, it is pathognomonic of a pleural or subphrenic 
hydro- or pyopneumo-thorax. 

Bell sound or bruit d*airain.-^A ringing sotmd heard on auscultation over 
a pneumothorax or any large cavity when a coin placed flat on the chest- 
wall over the air-containing space is tapped by a second coin, A similar 
sound is often audible on flicking with the finger and thumb over the chest- 
wall under similar conditions. 

Voice Sounds or Voice Conduction. 

Vocal resonance is the muffled sound on listening over normal lung 
when the patient articulates “ ninety-nine ” or some other resonant syllables. 

Bronchophony is an increase in the intensity of the normal vocal resonance. 

Pectoriloquy is conduction of the articulate voice sounds which are clearly 
heard as if spoken into the stethoscope. It is best appreciated by auscultat- 
ing the whispered voice, and is then called whispering pectoriloquy. 

iSgophony denotes a peculiar bleating or nasal modification of the 
voice sounds, sometimes heard on listening to them through fluid in the 
pleural cavity. 

Physical examination of the chest includes mensuration, estimation of 
vital capacity and examination by the X-Kays when these are necessary. 

Vital capacity is determined by a spirometer, which measures the amount 
of air which can be expired by a full expiration after the deepest possible 
inspiration. The average for an adult man is about 3600 c.c. The vital 
capacity is diminished in many diseases of the respiratory system, notably in 
acute pneumonia, pulmonary tuberculosis and in attacks of asthma. 

R. A. Young. 

6. E. Beaumont. 


DISEASES OF THE NOSE 

ACUTE CATARRHAL RHINITIS 
See The Common Cold, p. 133 

CHRONIC CATARRHAL RHINITIS 

£tiology. — Simple chronic rhinitis appears to result from frequently 
occurring attacks of coryza, or even from the persistence of a single acute 
attack. Predisposing causes of this persistence are deficient resistance, local 
irritation, auto-intoxication from the gastro-intestinal tract, and reflex 
vasomotor disturbance. Thus we find chronic catarrh associated with 
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aQ»mia, siufiy and orer-lieated rooms, occupationa involriug inhalation of 
irritating d^t or vapour, excessive smoking, snuS-taking (a oommonar 
habit than is generally realised among shop-assistants and clerks who are 
prevented from smoking during working hours), dyspepsia and constipation, 
alcoholism, sexual excess and masturbation. Nasal obstruction is an im* 
portant factor in keeping up chronic catarrh by preventing ventilation of the 
passages, allowing mucus to collect and encouraging the growth of micro* 
organisms. In children the presence of adenoids is the commonest cause 
of catarrh. 

Symptoms^ — The symptoms are nasal obstruction and excessive secretion, 
which may be watery or muco-purulent, and may come forwards to the 
nostrik or pass backwards into the throat {“ post-nasal catarrh ”). Secondary 
results, from the extension of the inflammation, include catarrhal and 
suppurative otitis media, pharyngitis, laryngitis and bronchitis. 

The nasal mucosa may be reddened, but often has a pale, sodden appear- 
ance. Tho turbinals are swollen and are at first quite soft, but later, when 
definite thickening has occurred, they feel firmer, and no longer shrink afler 
the application of cocaine or adrenaline. At this stage the condition may be 
called hypertrophic rhinitis,” and the mucosal thickening, most marked 
over the two ends of the inferior turbinals and over the lower margin of the 
middle turbinal, may form large lobulated masses. 

Diagnosis. — The diagnosis, in cases of hypersecretion, can only be made 
after excluding by rhinoscopic examination all other causes, such as a foreign 
body, mucous polypus, syphilitic, tuberculous and lupoid ulceration, and, 
more especially, suppuration in any of the accessory sinuses ; in the latter, 
th<3 discharge is not scattered over the nasal passages, but emerges in a local- 
ised stream from ono or other of the ostia and reappears in tho same situa- 
tion after being removed. The discharge of chronic rhinitis is bilateral, 
and, though often muco-purulent, is never true pus. The diagnosis from vaso- 
motor rhinorrhoea is often difficult ; the symptoms of the latter come and go 
with great suddenness, often as a result of definite causes such as going into 
a hot room, and there is complete absence of symptoms between the attacks. 
A bacteriological examination is often helpful. 

Treatment. — General treatment, directed to the predisposing causes 
mentioned above, is necessary if a good result is to be obtained. Next, 
nasal obstruction must be removed, and operative treatment is called for if 
the cause be adenoids, deviation of the septum, or great hypertrophy of the 
extremities of the inferior turbinal bodies. For details, the reader is referred 
to surgical works ; but it must be emphasised that the valuable secreting 
surface of the nasal mucosa must not be recklessly sacrificed, and that large 
portions of inferior turbinal must on no account be removed, nor should 
every slight deviation of the septum be submitted to operation, for it is 
rarely quite straight. ^Vhen the turbinal enlargement is soft and shrinks 
after the applications of cocaine, the gal vano -cautery should be used under 
local anaesthesia to draw^ one or two lines along the length of the inferior 
turbinal, the result of which is to produce a scar binding the mucosa to the 
bone. When the case has not gone on to definite hypertrophy, the most 
valuable form of local treatment is cleansing of the nasal passages. The 
lotion must be warm, about 90® F., and quite nnirritating ; for this reason 
it should have approximately the same specific gravity as serum, and 
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noxmal salme solution, does veiy well. A mildly antiseptic and alkaline lotion 
is usually preferred, of which Dobell’s solution is the type, such as sodium 
bicarbonate, grs. 3 ; sodium chloride, grs. 3 ; phenol, gr. 1 ; glycerin, min. 45 ; 
water, fl. oz. 1. A convenient instrument for the purpose is a small 
rubber ball of a capacity of 2 oz. with a blunt nozzle moulded in one piece, 
which is slowly emptied into the nostril, while the patient breathes deeply 
through the mouth and inclines the head forward over a basin ; in this way 
the palate is raised and the lotion passes through the naso*pharynx and 
out by the other nostril. The nose must not be violently blown afterwards, 
nor must any force be used during syrin^^, or fluid may be injected into 
the Eustachian tubes. Occasionally syringmg causes headache, in which 
case the lotion may be used in a coarse spray-producer. Chronic nasal 
catarrh is, however, in certain cases notoriously resistant to treatment, 
especially under the conditions of civilised town life ; indeed, many sufferers 
found themselves better in the wet and exposed conditions of ufe in the 
trenches during the War of 1914-1918. Vaccine therapy is uncertain in its 
effect, but gives good results in a proportion of cases ; an autogenous vaccine 
should be prepared from the patient’s nasal secretion. 


ATROPHIC RHINITIS 


Synonym. — Ozcena. 

Etiology. — Cases usually first come under treatment between the ages of 
15 and 18, but its insidious beginnings date from an earlier age, and a history 
of nasal discharge through childhood is often obtainable. It affects females 
at least three times as often as males. A peculiar physiognomy is to be 
noticed in nearly half the cases ; the skull is brachycephalic, the nose wide 
and flat, and the nostrils broad and so directed forwards as to be more than 
usually conspicuous. The affection is sometimes unilateral, in which case 
the septum is deflected and the disease occurs on the wider side. Occasion- 
ally it is found among several members of a family, which might be the result 
of contagion, but it is also inherited in circumstances where contagion cannot 
apply, and this may be due to inheritance of the disease or merely of the pre- 
disposing physiognomy. It is more often seen in the poorer than in the 
more w^-to-do classes and, in England, it has become much rarer during 
the last twenty or thirty years. Of the many bacteria found in association 
with the affection, the most important are the Elebs-Loeffler bacillus, the 
Cocco-badJhis fastidus of Perez, and the Cocco-hacillus mucosus of Beeritz, but 
the consensus of opinion is that they are secondary, and, though helping to 
produce the foetor, are not the primary cause of the disease. The condition 
occurs at too early an age to be the final stage of hypertrophic rhinitis, nor is 
it usually due to accessory-sinus disease, which can be excluded in the majority 
of cases. It is probably the sequel of prolonged purulent rhinitis in childhood, 
which results in the replacement of the ciliated by s^quamous epithelium, and 
thus destroys the principal agent for the remo^^lal of secretion ; the undue 
width of the nasal passages promotes this retention by diminishing the force 
of the expulsive current of air, by drying the secretions and by unduly 
admitting dust and micro-organisms, in this way crusts of dri^ mucus 
are formed and decompose, and the resulting inflammation prevents the 
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development of the turbinals and thus further increases the width of the nasal 
fosRce. 

Pathology. — There is a chronic inflammation resulting in sclerosis and 
atrophy of the mucosa ; the ciliated epithelium is replaced by squamous, 
the mucous glands are degenerated and the venous sinuses have disappeared. 
These changes are most marked over the inferior turbinals; the middle 
turbinals are frequently large and oedemaious. The discharge is not pus, 
but mucus precipitated by evaporation, mixed with shed epithelial cell§ 
and teeming with micro-organisms. This collects and dries into large 
greenish-black crusts which give rise to the peculiar sweetish and horribly 
offensive odour. There is never true ulceration nor necrosis of bone. 

Symptoms. — The symptoms are chiefly those of the nasal discharge and 
the offensive stench ; the latter is rarely perceptible to the patient, who 
usually, in established cases, has complete anosmia. There are also obstruc- 
tion from the crusts, dryness of the throat and cough, and often some degree 
of ill-health from toxic absorption. 

The inside of the nose is full of crusts ; the inferior turbinals are reduced 
to mere ridges, the mucosa is pale and thin, and through the widened nasal 
passages the body of the sphenoid and the wall of the pharynx are plainly 
visible. 

Complications. — Lifection of an accessory sinus may result by extension 
from the septic nasal cavities, but is not very common ; conversely suppura- 
tion of the sphenoidal or a posterior ethmoidal cell is a possible, and has been 
considered by some authorities as the usual, cause of the affection. The 
lymphoid tissue of the throat is conspicuously absent ; there is often a dry 
pharyngitis and laryngitis, and sometimes the crusting extends to these 
parts, or even down the trachea. Catarrhal and suppurative otitis are 
common, and the disease is thought by many to predispose to pulmonary 
phthisis. 

Prognosis. — As the ciliated epithelium can never be replaced, the affection 
is not truly curable, though regular treatment can keep it in an inoffensive 
condition, and it is common to see a suggestive degree of atrophy of the 
turbinals in young people with rhinitis completely disappear under treatment. 
Also, the crusting tends to become less troublesome as time goes on and 
ultimately to cease, a state of things which is difl&cult of explanation. 

Treatment. — The nose must be kept clean by regular syringing with 
a mild alkaline antiseptic lotion, of which a large quantity should be used 
with a Higginson syringe provided with a fine nozzle which cannot block the 
nares. An oily, stimulating or emollient application, such as oleum eucalypti 
15 minims to 1 ounce of paraffinum liquidum may be applied as a paint or 
spray, or a 25 per cent, solution of dextrose in glycerin as a paint. The crusting 
can be prevented by excluding the air and, when swinging is insufficient, 
this should be done by introducing a plug of gauze or cotton wool loosely 
into the anterior nares, which should be changed twice a day by the patient. 
After some weeks of treatment the packing may be omitted, but resumed in 
the event of a relapse. When the surgeon removes the plug the discharge is 
seen to be a clear mucus ; if pus be found, it must be traced to its source in 
an accessory sinus. Paraffin wax may be injected under the mucosa, to 
narrow the nasal passages, but it is liable to slough out, and a piece of costal 
cartilage has been implanted with the same object. A plastic operation 
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been devised to shift the nntro-nasal wall inwards and has given enoourag- 
ing results. The treatment of aneemia is important ; good food and an 
open*air life» especially at the seaside, are beneficial. 

EPISTAXI8 

Etiology. — The causes of epislaxis may be classified as follows : 

Local causes. — Traumatism, including blows on the nose, fracture of the 
base of the skull, surgical operations and foreign bodies; the small septal erosion 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
angio -fibroma, or ** bleeding polypus,” of the septum ; multiple telangiec- 
tasis, a curious hereditary afiection characterised by numerous minute dilata- 
tions of the capillaries on the face and mucous membranes of the nose, mouth 
and throat ; the general congestion caused by adenoids ; and syphilis, lupus 
and the rarer granulomata, though in these the bleeding is usually an 
insignificant symptom. 

General causes. — High blood pressure, as in arterial disease, chronic 
nephritis, cirrhosis of the liver, violent exertion, extremes of heat and cold, 
congestion at the menstrual period or “ vicarious menstruation ” ; venous 
congestion, as in mitral stenosis, tumours in the thorax or root of the neck, 
emphysema, bronchitis and whooping-cough ; toxic blood conditions, as 
pernicious anaemia, leukaemia, purpura, scurvy, and all the acute infectious 
fevers, especially in the prodromal stage. To these may be added rarefaction 
of the air, as in aeroplane ascents and mountaineering, and poisoning by some 
drugs, especially salicylates and quinine. 

The source of the bleeding is, in the large majority of cases, in a region 
called Little’s or Kiesselbach’s area, situated on the front and lower part of 
the septum just beyond the vestibule. 

Treatment. — Epistaxis, of sufficient severity to call for the attention of 
the doctor, should always be treated, though it is of comparatively little 
importance in healthy young people ; in older patients with high blood 
pressure the loss of blood may be beneficial, but the occurrence is so distressing 
and alarming to the patient that other moans to lower the pressure should 
be adopted. 

The source of the bleeding is usually so far forward that a pledget of wool 
introduced for less than an inch into the naris, and held by compressing the 
nostril, will generally control it temporarily. To arrest it and prevent 
recurrence the bleeding spot must be found, started if necessary with a probe, 
controlled by application of cocaine and adrenaline on a plug of wool, and 
sealed by the galvano-cautery at dull-red heat. The use of an emollient 
ointment during the separation of the scab is advisable. In obstinate cases 
the bleeding may recur from another spot or from the opposite naris, when 
the treatment must be repeated. As in other forms of haemorrhage, a rapid 
excited heart’s action, associated with restlessness and fright, is often present, 
and an injection of morphine is of great value. Calcium lactate is often 
recommended and may be given in 20-grain doses three times a day for 2 or 
3 days ; or colloidal calcium may be injected subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
but sometimes the bleeding proceed from farther back in the nose, or is so 
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proAise that its Bituation cannot at fiist be determined* In such oases the 
naris should be evenly packed with ribbon^gaxuse introduced on forceps under 
inspection. The older method of plugging the posterior nares is seldom 
required, and carries the risk of causing otitis me^. Nasal plugs quickly 
become septic, and should ordinarily be removed in 24 hours ; but they may 
be kept sweet for several da;^, should it be necessary to retain themi by 
moistening them frequently with pero^dde of hydrogen. 


MUCOUS POLYPUS 

etiology and Pathology. — ^Nasal polypi are rare before puberty and are 
somewhat commoner in men than/in women. They never grow from the 
septum, inferior meatus or inferior turbinal, but only from the ethmoidal 
regiob and interior of the accessory sintises. They are not neoplasms, but 
are essentially due to a local oedema of the mucous membrane ; the swelling 
thus produced is acted upon by the expulsive forces of the nose, and, being 
BO pulled down and elongated, the return flow of its blood vessels and lymph- 
atics is further impeded and a greater degree of oedema results. All stages 
of polypus formation may be found, ranging from an oedematous fringe 
along the border of the middle turbinal to enormous pedunculated masses 
which block the nose and expand its bony walls. In the majority of cases 
the oedema is due to inflammatory infiltration of the muco-peiiosteum of 
the ethmoidal labyrinth and is often associated with inflammation in the 
ethmoidal cells ; sometimes, however, the cause is vasomotor disturbance, 
for polypi are found in cases of hay fever and paroxysmal rhinorrhoea in the 
absence of true inflammation. There is also another form, the so-called 
** choanal polypus,” in which a large single polypus hangs into the naso- 
pharynx from a long pedicle attached within the antrum and passing through 
the ostium into the nose. 

Symptoms. — ^The cardinal symptoms are nasal obstruction and discharge, 
which is profuse and watery. The symptoms are worse in damp weather. 
Cough, headache and asthma are not infrequent, and a loss of the power of 
mental concentration often occurs. 

Polypi are smooth, shiny, white, translucent bodies, pedunculated and 
extremely soft and movable to the probe ; their app^rance is so characteristic 
that they cannot properly be mistaken for anything else. If they project 
into the nostril they bwome pinker and more opaque. 

Treatment. — The best method of removal is in most cases with a wire 
snare, a process which can be rendered quite painless with skilful manipula- 
tion and the application of cocaine. Any polypoid mucosa in the neighbour- 
hood should be removed with punch-forcep s, but the application of caustics 
or the cautery only does harm. Recurrence is common, but becomes less 
rapid if the new polypi are removed at regular intervals before they have 
grown large. In&mmatory disease in the ethmoidal cells and other sinuses 
must, of course, receive treatment. In the worst cases, the polypi are so 
numerous and return so rapidly that the snare cannot deal with them 
adequately ; in such they should be removed with a ring-knife, or suitable 
forceps under general aneesthesia, together with the soften^ ethmoidal 
tissue, and any suppurating sinuses be opened at the same time. 

35 
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PAROXYSMAL OR VASOMOTOR RHINORRHGEA 
Synonym* — ^Allergic Rhinitis. 

In this condition fits of sneezing are associated with a profuse watery nasal 
discharge, irritation of the nasal and conjunctival mucosa, nasal obstruction, 
and often marked depression and prostration. The discomfort is usually 
worse in the morning, in overheated rooms, or on going out into the cold. 
The rapidity with which the attacks come and go is sufficient to distinguish 
them from an ordinary coryza. The affection usually shows itself in early 
adolescence and tends to improve with advancing age ; it is distinctly hered- 
itary and is often associated, either in the patient or in his relations, with 
other symptoms of allergy, such as asthma, urticaria or chilblains. Males 
and females are equally affected, and it is most frequent among the cultivated 
classes ; a mental shock is sometimes the starting-point of the attacks. 

Of these cases, hay fever is the best known and most marked variety, and 
is due to specific susceptibility to a proteid substance contained in the pollen 
of certain grasses ; in this country, attacks begin about the end of May and 
terminate in August. Hay-fever subjects are affected by very minute 
quantities of this toxin, whereas ordinary people are completely immune. 
Other individuals are susceptible to the pollen, seedlets or scent of other 
plants and fiowers, and others again to the emanations from horses, cats, 
dogs and other animals ; and researches show that asthma, urticaria, eczema 
or rhinorrhoea may be variously produced by many kinds of proteid 
substances, including common and uncommon articles of diet, such as eggs 
or lobsters, in certain people who are specifically susceptible to these 
substances. 

Treatment. — ^The determining factors, which should receive attention, 
are heightened irritability of the nervous system, occasionally some intranasal 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health. Hay-fever patients are better in a locality as free as 
possible from pollen ; some remain comparatively well at the seaside, others 
only on board ship, while some have to spend the best days of the year in a 
darkened room. Occasionally great benefit results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, but 
the result of operative treatment is uncertain. In most cases the nares are 
normal, and in many of these a light cauterisation of the most sensitive areas 
is very helpful ; the sites usually chosen are on the upper anterior part of the 
septum, and on the anterior part of the inferior turbinal. Ionisation of the 
nasal mucosa with sulphate of zinc is also employed. True hay-fever patients 
may have their susceptibility to pollen lessened by inoculation with dilute 
extract of pollen ; the use of these extracts gives excellent results in a pro- 
portion of cases, and, more recently, the attempt has been made to test 
susceptibility to, and to immimise against, other proteid poisons. 

ACCESSORY-SINUS SUPPURATION 

AEtiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal cavity, and may result from a simple coryza or from 
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one of the acute infectious fevers. Influenza is especially liable to produce 
disease of the sinuses, which may also be caused by meEuales, scarlet fever, 
erysipelas, enteric, pnemnonia or small-poz. In addition, antral suppura- 
tion is caused by infection from the tee&, particularly the second bicuspid 
and first two molars, whose sockets are in closest proximity to the antral 
floor. The discharge from one sinus readily enters and infects another, 
so that disease of several cavities often coexists. 

Symptoms and Diagnosis. — If the ostium of a suppurating sinus be 
occluded the pus is secreted under pressure, and the local symptoms are 
severe, whereas if the secretion can escape freely there may be no symptoms 
except discharge. The former class of case has been called “ closed ” and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelhng, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
cause of post-nasal catarrh, pharyngitis or chronic toxsemia. 

The symptoms, then, are swelling, pain, tenderness and discharge, to- 
gether with the secondary effects of the suppuration. Swelling is rare ; the 
bony walls are not bulged by an empyema, and this is a point of distinction 
between it and a tumour or cyst, but occasionally spread of the inflammation 
causes periostitis, or a fistula in the bone is formed leading to an abscess outside 
the sinus. Thus, in frontal sinusitis a swelling may appear at the junction 
of the inner and upper walls of the orbit, displacing the eye downwards and 
outwards, or an abscess may form here and, after opening, leave a fistula. 
Similarly, ethmoidal disease may produce a swelling farther back on the inner 
wall of the orbit, displacing the eyeball outwards. In antral empyema, a 
little oedema of the cheek, or slight swelling in the canine fossa, may be found, 
but a swollen check is more likely to be due to dental periostitis, while any 
definite bulging of its bony walls is an indication of a tumour. Pain is often 
severe in acute cases, and in chronic suppuration there may be considerable 
neuralgic pain. Pain of an intermittent character, relieved by a sudden 
gush of discharge from the nose, is highly characteristic of sinus disease, as 
also is a peculiar periodicity, for it tends to begin regularly at the same time 
every morning and to get better during the afternoon. The pain may be 
of a local inflammatory character, or may be of a neuralgic type and referred 
to various parts. In antral suppuration it is over the cheek, or may be 
referred to the teeth or frequently to the supra-orbital region. The pain of 
frontal sinusitis is over the cavity or along the supra-orbital nerve ; that of 
ethmoidal disease is over the nasal bridge, behind the eye or in the temple, 
and in sphenoidal suppuration, in the middle of the head, behind the eye, on 
the vertex or in the occipital region. Tenderness can usually be elicited in 
frontal empyema by percussion over the anterior wall, and especially by 
pressing upwards against the floor of the cavity ; it is less marked in antral 
disease, in the canine fossa. Discharge into the nose is the most important, 
and often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
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evidenee of fiuppuiatioii in an accessory sinus. The differentiation of the 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tapping with a trocar and cannula. The antrum, 
frcmtal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagraphy. Fetor, both 
subjective and objective, is often present, and a serious degree of ansemia 
and ill-health frequently results. 

Complications. — ^These include pharyngitis, laryngitis, bronchitis, and 
ositis media ; the swallowed pus causes various forms of gastric and intestinal 
disorder, including appendicitis. Acute septicoemia, and pysemia are rare, 
but s^ptoms of chronic poisoning are common, and include anaemia, arthritis, 
fibrositis, and even mental aberrations. A very important series of com- 
plications results from extension of the inflammation to surrounding parts : 
orbital abscess or cellulitis, osteo-myelitis of the frontal bone, cerebral abscess, 
thrombosis of the cavernous sinus, paralysis of the oculo-motor nerves and, 
from the sphenoidal sinus, papilloedema and optic atrophy. 

Treatment. — This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a frw doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent cases of antral 
suppuration, the cavity should be tapped with trocar and cannula and 
washed out with a warm saline lotion ; this should be repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of cases in an early stage. Frontal sinusitis has a 
greater tendency to spontaneous cure ; the anterior end of the middle turbinal 
may be amputated and occasionally a cannula can be passed and the cavity 
washed out. Cases which fail to recover under such treatment, and those of 
chronic suppuration, must be submitted to operation. 


SYPHILIS 

Congenital Syphilis 

The early form appears at any time within 3 months after birth, usually 
within the first few weeks. The symptoms, frequently called “ the snufiles,'' 
are those of nasal discharge and obstruction ; the former may be thin and 
ichorous, or purulent and bloodstained, and is often associated with cracks 
and excoriations about the nostrils, upper lip and angles of the mouth ; the 
obstruction may cause attacks of choxing and frequently prevents the baby 
from taking the breast, and so produces wasting and malnutrition. These 
symptoms are not pathognomonic of syphilis, but may also be caused by 
catarrhal and purulent rhinitis, therefore the diagnosis must be established 
by the concomitant lesions. 

The late form appears usually about the period of puberty, but may occur 
at any time after the age of about 5 years. It is characterised by a slow 
destructive gummatous infiltration and ulceration, and the symptoms are 
those of nasal catarrh and obstruction, frequently with fetor and crusting ; 
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LUPUS AND TUBERCULOSIS 

this chronic rhinitis destroys the ciliated epithelium, and may thus cause a 
true atrophic rhinitis which persists after the syphilis has become ^mescent 
or cured. Congenital syphilis is apt to produce a very characteristic * saddle- 
back ** flattening of the oridge of the nose. 

Aoquibed Syphilis 

Primary chancre is very rarely seen on the ala of the nose, and is aocoifa* 
panied by bubo of the submaxillary and pre-auricular glands, and by much 
induration and swelling. 

Secondary syphilis does not produce noticeable symptoms in the nose ; 
there may be rhinorrhma and obstruction associated with hypersBinia of 
the mucosa. 

Tertiary syphilis occurs usually in the form of a diffuse gummatous 
infiltration and ulceration, which may proceed to necrosis of any of the bony 
or cartilaginous walls of the nose ; there is profuse purulent discharge, often 
bloodstained, which tends to dry into greenish-black crusts, the odour of 
which is extremely offensive. A localised gumma may occur on the septum, 
where it forms a smooth round swelling projecting into both nostrils which, 
by its contraction after healing, produces a steep depression of the bridge 
just below the nasal bones. Syphilitic ulceration sometimes attacks the 
external parts of the nose, causing perforation of the ala, or destruction of the 
columella with a characteristic depression of the nasal tip. 

Diagnosis. — This seldom presents much difficulty ; the form with crust- 
ing and ozrona imitates atrophic rhinitis, but in the latter there is never 
necrosis or decided ulceration — ^mdeed intranasal necrosis may be considered 
pathognomonic of syphilis. A septal gumma has an appearance identical 
with that of a heematoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always involve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases of diffuse in- 
filtration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to be seen at the edges of the 
lesion, and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment.-— General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of arsphenamine or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which lysol, sanitas or listerine may be added when the odour is offensive; 
any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

AEtiolog^. — ^With the exception of the rare occurrence of tuberculous 
ulceration as a terminal infection in advanced phthisis, the lesions produced 
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in the nose by lupus and 1^ tuberculosis are indistinguishable ; it appears 
that the tubercle baciUua mds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by sojourn in the nose is the ordinary cause of lupus ; 
at any rate it is frequently primary in the nares, whence it spreads tu the 
fauces and larynx and on to the face and hands. The disease begins most 
often between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms. — The early lesions are found on the antero-inferior part of the 
septum, the nasal floor and the front end of the inferior turbiiial, within 
reach of the finger-nail, wliich probably conveys the infection. The char- 
acteristic apple-jelly ” nodules are seen, with or without ulceration, the 
latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of the septal cartilage is common. The alss often 
become involved with destruction of the margin or with perforation, and 
the nostrils may be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the disease is ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined in all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relapses will continually 
occur. In the majority of cases of nasal lupus the diagnosis is cleared up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
culties of diagnosis are from rhinitis sicca with perforation, and from syphilis. 
The typical brownish nodules arc pathognomonic and can always be found by 
careful examination when the lesions are progressing ; they can be made 
more conspicuous by blanching the mucosa with adrenaline. The scabbing 
of rhinitis sicca quickly clears up under simple emollient treatment, while 
the lesions of syphilis are more rapidly progressive and tend to involve 
bone. 

Treatment. — The affected areas are defined by the application of 
adrenaline and thoroughly and carefully scraped away with a sWp spoon, a 
general anaesthetic being employed if the lesions are extensive ; small lesions 
and recurrences are destroyed with the gal vano -cautery. Nascent iodine 
by Pfannenstiers method may l)e employed ; sodium iodide is given in 7-grain 
doses six times a day, while the nose is packed with gauze kept moist with 
peroxide of hydrogen, 10 volume strength, with 5 per cent, of acetic acid 
added ; when a marked reaction has been obtained this solution should 
be diluted to half its strength, the iodide being continued as before ; 
the treatment mav have to he persisted in for several months. Radium 
is still under trial, and tuberculin has not established its value in this 
affection. 

Of general treatment, arsenic in full doses, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not show the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtain improve- 
ment, but complete cure is difiicult. 
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TUMOURS OF NOSE 

Papilloma occurs on the sldn linmg the vestibule and differs in no respect 
from cutaneous warts elsewhere. On the nasal mucosa it is excessively rare 
occurs usually on the septum, has a narrow pedicle, a rough red or gre}nsh 
surface, and bleeds readily when touched ; occasionally the growths are 
multiple and, when large, are difficult to diagnose from a malignant 
growth, but they do not erode bone; they tend to recur locally after 
removal. 

Fibroma, similar to the naso-pharyngeal fibromata, occurs, though 
rarely, as a smooth pink growth attached to the posterior region of the 
nares. It bleeds readily and spontaneously and demands great caution in 
removal. 

Angio-Jihroma, or “ bleeding polypus of the septum,” is less uncommon. 
It varies from the size of a pin’s head to that of a filbeit, is red or purple, 
smooth or finely lobulated, sessile or pedunculated, and grows from the 
anterior part of the septum. The prominent symptom is epistaxis, for the 
tumour bleeds freely and spontaneously. When pedunculated, it may be 
removed with the snare and the base cauterised ; when sessile, it should 
be stripped off the underlying cartilage with an elevator. Recurrence is 
common. 

Osteoma and enchondroma are extremely rare, usually grow from the 
ethmoid region and produce obstruction and deformity. 

Cysts, — Mucous polypi are occasionally cystic ; the so-called “ ethmoidal 
cyst ” is an enlarged cell in the anterior part of the middle turbinal pressing 
on the septum and causing obstruction and headache. True cysts are some- 
times seen on the anterior part of the nasal floor, and arise from the roots of 
incisor teeth. When small, they may be treated by intranasal removal of 
part of the wall ; when large, they should be dissected out from the gingival 
fold. Mucoceles are cystic dilatations of the antrum, frontal sinus, or an 
ethmoidal cell. 

Malignant tumours occur in all varieties : carcinoma, sarcoma, and endo- 
thelioma. Though they sometimes appear on the septum or nasal floor, the 
usual site of origin is the ethmoidal region. They tend to expand the bones 
of the face, producing a characteristic frog-like deformity, and they frequently 
invade the antrum and expand its walls, constituting a common variety of 
tumour of the upper jaw. The facial, palatine and orbital walls of the 
antrum may each be bulged outwards, the latter with displacement of the 
eyeball, and egg-shell crackling can sometimes be elicited. Sanious discharge 
and free spontaneous haemorrhage are prominent symptoms and important 
for diagnosis. Surgical excision produces permanent cure in only a small 
proportion of cases ; better results, especially in endothelioma and sarcoma, 
are obtained by the implantation of radium. According to the situation of 
the growth, access is gained by opening the antrum through the canine fossa, 
by lateral rhinotomy, or for the lower part of the nose by an incision in the 
gingivo-labial fold from the molar teeth of one side to the other. 

Harold S. Barwell. 
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DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

Etiology. — By this term is implied a chronic enlargement of the lymphoid 
tissue of the naso-pharynx, the “ pharyngeal tonsiL*’ This is normally 
present in childhood and disappears by the age of 20 or thereabouts, but if 
chronically enlarged may remain up to any age. The precise stage at which 
the enlargement becomes pathological can only be determined by the symp- 
toms which it produces ; these usually become manifest between the ages 
of 3 and 8, but occasionally show themselves at or soon after birth. The 
incidence of adenoids is universal, but they are most common in damp 
temperate climates, and chronic or recurrent nasal catarrh is the principd 
factor in the causation ; the infectious fevers, particularly measles, scarlet 
fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Pathology. — The adenoid, as it should really be called, or enlarged phar 3 m- 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it is 
thickest above and tapers away below, and presents a series of ridges which 
radiate from below upwards and slightly outwards. In older patients the 
mass is firmer and more fibrous, and the ridges are often adherent in places, 
leaving deep clefts and furrows in which secretion can collect and decompose. 

Symptoms. — The symptoms of adenoids are many and various, and in- 
clude those due to nasal obstruction, those caused by infection and by the 
extension of inflammation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily in the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
through the mouth. Owing to lack of oxygen the patients sleep restlessly, 
wake unrefreshed and often suffer from a peculiar inability to concentrate 
the attention sometimes called “ aprosexia/* Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and face which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetuate mouth-breathing. When the 
mouth is habitually held open, the alee nasi are pulled downwards with the 
cheeks, and become narrow and slit-like and fall in like valves with each 
inspiration ; this “ alar collapse is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and V-shaped, so that the upper incisors, crow^ded 
and prominent, look outwards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the lower incisors lie behind the upper ; the chin is receding and, in the 
worst cases, when the molar teeth come into contact on biting, the incisors 
Cannot meet. Only a proportion of cases of adenoids show these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their sstiology ; undue softness of the bones, such as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 
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narrow unexpanded chest with acute costal angle and prominent scapulse 
is the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, are also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nas 41 ob- 
struction. The terribly common catarrhal and suppurative affections of 
the ear in [children are, in an overwhelming majority of cases, the result of 
adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, are caused by infection of the pharyngeal and faucial 
tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with milure of growth and general health. Finally, mouth-breathing pre- 
disposes to dental caries. The irritation of these vegetations, and their 
effect on respiration and the general health, account for numerous reflex 
and nervous disturbances. Among them may be enumerated laryngitis 
with spasm called “ laryngitis stridula,” spasm of the glottis without laryn- 
gitis or “ laryngismus stridulus,” stammering, reflex cough, asthma, night 
terrors and nocturnal enuresis ; it should be stated that the latter disorder 
is by no means always to be cured by removal of the concomitant adenoids, 
and that in general too much stress must not be laid upon the presence of 
adenoids as the causative factor in all these reflex disturbances. 

Diagnosis. — In the majority of tractable children a view of the naso- 
pharynx can with patience be obtained with a good light and a very small 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mass. Where this is 
impossible a rapid digital examination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils are sufficiently large to call for removal, until the child is anaesthe- 
tised. Similarly, in very frightened, intractable children, if the symptoms 
point strongly to adenoids it is wiser to give an anaesthetic for examination, 
being prepared to remove the vegetations if present. In the mongolian type 
of idiocy the tongue is large and the mouth persistently open, and in micro- 
cephaly the extremely undeveloped naso-pharynx causes nasal obstruction ; 
cases of both these types of maldevelopment are often brought to the doctor 
in the hope that removal of their adenoids will cure their ‘‘ backwardness,” 
and care should be taken not to fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis. On the other hand, adenoids can be present 
and produce serious secondary effects without causing nasal obstruction or 
any appearance of the typical “ adenoid facies.” 

Treatment. — The normal naso-pharyngeal tonsil becomes swollen during 
a coryza, and such temporary swelling should not be diagnosed as “ adenoids,” 
by which term chronic hypertrophy is understood, and does not call for 
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removal provided that it subsides promptly, does not frequently recur, and 
is not associated with otitis media or other important complications. In 
such cases, and when the only symptom is a mild catarrh, the regular use of a 
simple warm saline lotion with a rubber ball-syringe (see p. 1086) will often 
effect a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. This treat- 
ment should be combined with open air — if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

When the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or when cervical adenitis is present. 
After operation the general treatment referred to above is valuable, but the 
nose should on no account be syringed until healing is complete, as this 
encourages aural complications. If the also nasi are collapsing, or the chest 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, turbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare off 
enlarged posterior ends of the inferior turbinals at the time of the operation, 
and intranasal cauterisation may be required later. 


TUMOURS 

Innocent tumours in the naso-pharynx are exceedingly rare ; the so-called 
choanal polypus ” is a variety of nasal mucous polypus which hangs into 
the naso-pharynx from a long pedicle attached within the naris. 

Fibroma of the naso-pharynx, or naso-pharyngcal polypus, occurs usually 
in males between the ages of 10 and 25, grows by a broad pedicle from the 
periosteum of any part of the walls of the naso-pharynx, usually from the 
basi-sphenoid, and forms a smooth, rounded, pink mass which fills the naso- 
pharynx and sends prolongations into the nasal cavities. The palate is 
pushed downwards, the bones of the face expanded, and the eyeballs separ- 
ated and displaced, producing the “ frog-face ’’ deformity. The cardinal 
symptoms are nasal obstruction and discharge, with headache and severe 
epistaxis ; aural complications may follow, or the eyes may be involved, with 
diplopia, exophthalmos and compression of the optic nerve ; and, finally, 
death results from exhaustion, haemorrhage, sepsis or cerebral invasion. 
Histologically the tumour is composed of fibrous tissue containing numerous 
thin-walled blood vessels and a variable admixture of round or fusiform cells, 
so that in some cases it might be described as a fibro-sarcoma ; but it is not 
truly malignant, for it neither involves the glands nor becomes disseminated, 
though there is a tendency to local recurrence after removal. 

Radium has proved of considerable value in reducing the size and vascu- 
larity of these growths, as a preliminary to operation. 

Malignant turmurs are not common in the naso-pharynx, but epithelioma, 
sarcoma and endothelioma all occur. The early symptoms are chiefly pains 
of a neuralgic character and those produced by Eustachian obstruction ; 
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later, epistaxis, nasal obstruction, secondary involvement of glands and 
affections of the eye and cranial cavity may appear. Surgical removal is 
rarely feasible, but sarcomata and endotheliomata in this region sometimes 
yield remarkably to treatment by radium. 

Harold S. Harwell. 


DISEASES OF THE LARYNX 

ACUTE CATARRHAL LARYNGITIS 

' .Etiology. — The affection ordinarily occurs as part of a coryza, or cold, 
the inflammation spreading downwards from the nose or naso-phar3mx. It 
is also caused by over-use of the voice, especially with faulty voice-production, 
and frequently a slight catarrh is made worse by using the voice during a 
cold. It occurs in many infectious fevers, e.g, influenza, measles, scarlet 
fever, typhoid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or 
of the gases used in warfar, ^predisposing causes are chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from di^ess or tickling to a burning sensation or actual 
pain, and irritable cough. There is little expectoration, unless the trachea 
and bronchi are involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances; the voice may be quite good in oases of decided 
hypermmia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone ; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completely aphonic — ^indeed some women lose the voice with 
every slight cold, so that it becomes difficult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in some voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to oedema and to spasm, and 
as the glottis is not only absolutely but relatively smaller than in adtdts, a 
dangerous dyspnoea may ensue with great rapidity. The larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as are seen in chronic laryngitis. There is often a 
little swelling of the cords so that, on phonation, their edges come into 
contact at the centre ; this explains how singers’ nodules are caused by use 
of the voice during a laryngitis. 

Treatment. — ^People suffering from the slighter degrees of laryngitis 
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rarely apply for treatment, unless they are Mofessional voice-users. The 
patient should remain in a warm (65^ F.), well-ventilated room, preferably 
m bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at the same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tem- 
perature of 130'^ to 140° F., and one of the following medicaments may be 
added in the proportion of one drachm to the pint : Compound tincture of 
benzoin (Friara balsam) fl. oz. 1, with or without menthol, grs. 10-15 ; or benzoic 
acid, grs. 3, kaolin, grs. 12, tincture of tolu, min. 18, and water to fl. oz. 1, these 
being sedative, while oleum pini sylvestris, min. 40, magnesii carb. levis, grs., 20, 
water to fl. oz. 1 is mildly stimulating. Steam inhalations should only be 
ordered when the patient can remain in a warm room ; when he is not con- 
fined to the house, or in a later stage, an oily solution from an atomiser is 
preferable, such as menthol, grs. 7, camphor, grs. 3, chlorbutol, grs. 5, liquid 
paraffin, fl. oz. 1. IntemaiUy, expectorants are indicated; tinctura ipeca- 
cuanhee, min. 10, or vinum antimoniale, min. 5, potassium iodide, grsi€2 or 3, 
ammonium carbonate,' gr. 4 — singly or in combination — or amiaonium 
chloride, grs. 5, or oil of cubebs, min. 5 in syrup, every 4 or 6 hours. If cough 
is severe it should be restrained ; a lozenge of morphine and ipecacuanha 
is useful, or a linctus containing diamorphine hydrochloride, gr. , or liquor 
morphinSB, min. 2 to 4 to each drachm. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of calomel may be given every 3 hours until the bowels have acted 
freely, after which it may be continued in J-gr. doses three times a day. 
Hot fomentations to the neck and a steam-kettle are advisable, and in acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimoniale 
every 3 hours. If dyspnoea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 60 minims of the tincture followed by 30 minim doses 
every half-hour until vomiting occurs ; in very young or weakly .children, 
16 minims every quarter-hour is to be preferred. 


SPASMODIC LARYNGITIS 
Synonym. — ^Laryngitis Stridula. 

This is simply catarrhal lar 3 mgitis with spasm of the glottis as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
health, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoarseness and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium and lower ribs and, in some cases, an alarming 
degree of asphyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from cedematous 
laryngitis and firom diphtheria, in which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
must be removed after recovery has taken place. 
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(EDEMATOUS LARYNGITIS 

Synonym. — (Edema of the Larynx. 

etiology. — (Edema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Non-inflammatory cedema may be 
mentioned here for the sake of completeness ; it occurs, though rarely, as 
part of the general anasarca of renal and cardiac disease. Angio-neurotio 
oedema sometimes occurs in the larynx, in which event it produces rapid and 
sometimes fatal dyspnoea (see p. 1074). The swelling which occasionally 
results from administration of potassium iodide in susceptible subjects may 
be placed in the same category. 

Inflammatory oedema seldom results in adults from a simple catarrh, 
but it may do so in children ; it more often occurs as part of an acute septio 
infection of the pharynx, trachea and bronchi, “ acute fulminating laryngo* 
tracheo-bronchitis.^’ (Edema may follow various forms of traumatism, the 
drinking of corrosive poisons, inhalation of irritating vapours, such as the 
poison gases of warfare, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a common cause among children. In other cases it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-pox, and is a local oom- 
phcation of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — If part of a septic phar 3 mgo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be cedematous it forms a 
sausage-shaped swellmg of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ oedema of the glottis ” 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a red swelling below each vocal cord. In children oedema may be infrrred 
from the steadily increasing dyspnoea without the rapid increase and decrease 
typical of spasmodic laryngitis. 

Treatment. — In slight oases, the swelling may be reduced by sucking 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young cluldren. A spray of adrenaline, 1 in 1000, may be used. 
Hypodermic injections of pilocarpine, gr. are recommended and, for the 
oedema produced by iodides, large doses of bicarbonate of soda. Free scarifica- 
tion of the oedematous tissues at the upper aperture should be practised 
without undue delay ; in adults this should be done with a laryngeal lancet 
under guidance of the mirror, but in children it is best performed with a 
curved bistoury guarded to near the point with strapping and passed down 
along the left forefinger as a guide, tf this does not give quick relief, or if 
the dyspnoea be severe, tracheotomy should be performed without delay. 
Intubation is not suitable for cases of oedema of the upper aperture of the 
larjmx, though it may be employed for subglottic cases, provided that skilled 
attention be immediately available should the tube be coughed out. Angio- 
neurotic oedema should be treated by a spray of adrenaline, and the same 
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drug, or a colloidal preparation of calcium, may be injected hypodermically ; 
tra^eotomy may here also be required. 


MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term “ mem- 
branous laryngitis ” is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, due to irritating chemicals and scalds, 
inflammation of the larynx accompanied by membrane may be caused by 
streptococcal infection. The affection occurs especially in children between 
the ages of 2 and 8 years. The first symptom is hoarseness, soon followed 
by a brassy cough and the signs of dyspnoea ; the patient is restless and the 
temperature rises rapidly to 103° or 104°. In some cases, however, the 
disease takes a subacute form, the attacks of dyspnoea being worse at night 
and abating towards morning. The diagnosis from diphtheria is only possible 
by bacteriological examination, and pending the report the case should be 
treated with antitoxin ; but it may be noted that the pharynx is nearly 
always involved in diphtheria, whereas in membranous laryngitis the disease 
is often primary in the larynx. The prognosis is grave, worse than that 
of diphtheria since the introduction of antitoxin. An emetic dose of 
ipecacuanha should be given, and a steam-tent and hot fomentations to 
the neck are advisable. Calomel treatment is recommended ; 1 or 2 grains 
every 3 hours until the bowels have acted freely, and subsequently 1 grain 
three or four times a day ; the sulphanilamide group of drugs will doubtless 
be of value in this, as in other streptococcal infections. Tracheotomy or 
intubation must not be delayed when there is serious dyspnoea. 


CROUP 

Croup is an expression which dates from a period when the diagnosis of 
diseases of the throat was less exact than now but, as it is stUl in occasional 
use, it may well receive a definition in this place. The term can be used to 
cover any respiratory obstruction or obstructive dyspnoea, especially in 
children, but is usually limited to acute affections and therefore does not 
ordinarily include such conditions as multiple papillomata, congenital web 
or cicatricial stenosis. Croup may thus be caused by various inflammatory 
affections such as oedematous laryngitis, membranous laryngitis (both 
diphtheritic and non-diphtheritic), spasmodic laryngitis and retropharyngeal 
abscess, or by such reflex disturbances as laryngismus stridulus and spasm 
of the glottis, and is in fact descriptive of a symptom rather than of a disease. 


CHRONIC LARYNGITIS 

iEtiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to chronicity are nasal 
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obstructions and discharges, dusty occupations and lack of fresh air, ove3>use 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco ; 
consumptives are particularly liable to non-specific catarrhal laryngitis, and 
oral sepids must not be omitted. Almost any cause of general iU-health 
may be included among the predisposing causes, such as gout, rheumatism, 
ansBxnia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — The only constant symptom is impairment of the voice, 
which is hoarse, easily tired or even, though rarely, completely aphonic'; it is 
sometimes weakest when tired in the evening, but is often at its worst on 
rising in the mor:^g or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a Imnp in the throat, and there is usually 
some cough, but little expectoration unless the trachea and bronchi are 
involved. 

The objective appearances vary with the severity of the afiection. The 
larynx generaUy is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thickened at the edges, and enlarged vessels may be visible on their 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the hypersmic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation; adduction is frequently imperfect. 
When the epiglottis is reddened, its yellow edge stands out cleany and 
enlarged vessels are visible ; the ventricular bands are often swollen so as 
to hide the outer part of the cords. The mucous membrane in the inter- 
arytenoid space, thickened and relaxed, is seen to be thrown into folds on 
adduction of the cords, and may form a mass large enough to prevent their 
approximation. 

Atrophic rhinitis usually produces a form of inflammation, laryngitis 
sicca, in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by large greenish or brownish-black fetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspnoea, which may 
prove fatal. 

Pachydermia laryngis is a somewhat rare variety of chronic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex ; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but leave 
a depresfflon in the middle line. These firm, opaque, symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
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of a tobereolouB lesion, and the cup-shaped swelling on the rocal process, even 
when more marked on one side, should not be mistaken for an early 
epithelioma. 

Treatment.— The detection and correction of the ©tiolomcal factors 
ate the most important part of treatment. Any constitutional msturbance, 
such as anssmia, rheumatism, gout or dyspepsia, shotdd receive attention. 
Over-indulgence in tobacco or alcohol, lack of ventilation and exposure 
to dust must be considered, and with teachers the black-board chalk is a 
common source of irritation. 

Incorrect voice-production is a factor of great importance especially, but 
by no means exclurively, among those who use^ the voice largely in their 
occupations ; in such, a course of lessons in voice-production often worln 
wonaers. In a large proportion of cases the primary cause of the Iar3mgiti8 
is to be found in the nose, therefore any source of nasal obstruction, catarrh 
or suppuration must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Loca^y, treatment must begin with rest of the voice, winch should be 
absolute in the case of professional voice-users. Where there is much secre- 
tion a sa&ne lotion may be used in a spray — ^sodium bicarbonate, borax, 
sodium chloride, 10 grains of each, thymol water, 120 minims, glycerin, 
60 minims , watra to 1 ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chlorbutol, 5 grains, or oil of euca- 
lyptus, pine or^aultheria in similar proportions, to an ounce of liquid paraffin. 
The direct apphcation of pigments is not often called for, and is to be recom- 
mended only when pachydermatous changes are present ; in such cases the 
cautious application of a solution of nitrate of silver on a cottdU-wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains. Dundas Grant advises an 
idooholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to 6 or 8 per cent. 

Internally, smaD doses of potassium iodide, 2 or 3 grains, or the yellow 
proto-iodide of mercury, three times a day over long periods, is 

of value. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of the infantile shape of the 
upper aperture of the larynx ; the epiglottis is sharply folded laterally, the 
ary-epiglottic folds are almost in contact, and the opemng is thus reduced to 
a narrow vertical slit. As these parts are very flaccid in infancy, they become 
sucked together during inspiration and, by their vibration, produce the 
characteristic stridor. This stridor is noticed very soon after birth, it is in- 
spiratory, of a peculiar purring or even musical character, and is most marked 
owns active breathing and crying. The voice is unaflected, and there is 
retna^ably little sign of dyspnma or distress. ^ These characteristics distin- 
guish the condition rrom other forms of obstruction found in infants,^ such as 
utryi^eal webs or papillomata, or “ thymic asthma.” It tends to disappear 
during the second year of life, but the prognosis must be guarded in early 
infancy, for an attack of bronchitis is more than ordinarily dangerous and 
kilbi a proportion of these patients. 
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SYPHILIS 
Congenital Syphilis 

The early, or secondary, form appears in the first few months of life and is 
rarely recognised, but it may be suspected when the cry is hoarse ifi an 
infant with active syphilitic lesions. 

Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of diffuse infiltration with or without ulceration ; the swelling may 
produce obstruction, and rarely cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy may be required. 

Aoquibeb Syphius 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an er 3 rthema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous patches are occasionally found on the cords or 
on any part of the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply demed hyperssmic margin. The fauces are nearly 
always affected at the same time. 

Cfe tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
fauces. Diffuse infiltration may attack any part of the larynx, but chiefly, 
in contra-distinction to tuberculosis, the anterior regions, such as the epiglottis 
and the front parts of the vocal cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it is single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough “ raucous ” character, and sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 

Diagnosis.-^From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1107). From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are less marked in syphilitic 
ulceration, the margin of which is hyperamic and frequently sharpy cut ; 
while other parts of the lar3mx or fauces often show syphilitic lesions. The 
hard inffltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — General treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache^ 
otomy should be performed when decided dyspnoea is present ; it seems to 
aid the recovery of the larynx, and the tube can often Se omitted in a short 
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time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tion, and insufflations of orthoform are indicated when dysphagia is present. 


LUPUS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 

Symptoms. — ^The lesions begin on the epiglottis and slowly spread along 
the aryteno-epiglottic folds ; the interior of the larynx is less often attacked 
and the cords usually escape. The infiltration is composed of tiny red nodules, 
which develop the typical “ apple-jelly ” centre and break down to form 
multiple coalescent shallow ulcers, the smooth base covered by a scanty 
secretion and with indefinite uninflamed margins. Cicatricial contraction 
goes on during the progress of the affection, and the epiglottis, if not destroyed, 
is usually much deformed ; but the scars are less thick, and the contraction 
less severe than in syphilis, and marked stenosis is less common. 

Treatment. — The disease shows a decided tendency to spontaneous cure, 
and in many cases of cutaneous lupus the scars of healed disease can be seen 
in the larynx. Open-air treatment, as carried out in a sanatorium, with 
good food, moderate exercise, and cod-liver oil suffices to cure most cases. 
Arsenic, in large doses, appears to have a specific effect, starting with 5 minims 
of liquor arsenicalis 3 times a day and increasing the dose gradually to 
15 or more minims. Local treatment should be reserved for those cases 
which general measures fail to cure. If the lesions are confined to the epi- 
glottis, this may be removed ; for more diffuse infiltration repeated galvano- 
cautery puncture gives the best results, but over-zealous appheation will 
promote stenosis. Good results have been reported from the use of radium, 
applied externally to the neck in the form of plates. 


TUBERCULOSIS 

.etiology. — Primary tuberculosis of the larynx is so rare as to be of no 
practical importance ; in the overwhelming majority of cases the disease 
is secondary to pulmonary tuberculosis, of which it is a common and im- 
portant complication. It is probably caused by infection from the sputum, 
is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. St Clair Thomson finds that the difference 
in sex-incidence is occupational, and that women working in office and 
factory are as susceptible as men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and soft in appearance ; ulcers are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
cWfly attacks the posterior half and especially the vocal process, where 
ulceratiou readily reaches the underlying cartilage and may produce a deep 
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triangular excavation. Thickening in the inter-arytenoid region is common ; 
infiltration of the aijtenoids resiuts in typical pale semi-translucent flask- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective sjrmptoms, the hoarseness is very characteristic, the voice 
being weak and efiortless and very different from the raucous voice of syphilis. 
Cough and expectoration are mostly due to the pulmonary disease and 'not 
in any considerable degree to the lar 3 mx. Pain on swallowing is common 
and often very intense ; there may also be actual obstruction to de^uti- 
tion and, in a late stage, entry of food into the larynx. Dyspnoea is 
rare. 

Diagnosis. — ^Although signs of ptdmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis , — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly improves under treatment. The 
swollen arytenoids of oedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-ar3rtenoid 
infiltration resembles pachydermia, but the latter is opaquely white, firm 
and symmetrical. 

From lupus, typical tuberculosis differs completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronic “ lupoid 
form of tuberculous laryngitis which attacks the epiglottis and is veiy 
similar to lupus. 

From syphilis , — ^The tuberculous ulcer has an ill-defined margin without 
surrounding hypersemia; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The superficial syphilitic 
ulcer has a well-defined hypersemic margin, with a smooth, flat base ; the 
deep ulcer is ** crateriform,” with thickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous the posterior ; 
the former look firm and dense, the latter soft, translucent and ill- 
defined. 

From neoplasms , — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma (see 

p. nil). 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of extensive infiltration recover, with the exception of a few 
rare instances where it is confined to the epiglottis and can be entirely 
removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cture ; the pain and irritation 
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in advwoed cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray oontaining menthol and 
chloibutol (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by heroin, 
^ gr. or less in a lozenge or linctus. Attempts to cure by active local treat- 
ment must only be made when the pulmonary lesions are quiescent or pro- 
gressing towards arrest, the general health good, and the local lesions not very 
extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multiple puncture of inffitrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and posterior commissure ; 
lactic acid, 50 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltration 
of the epiglottis or arytenoid may be removed with punch-forceps. 

In advanced cases the dysphagia is so distressing that its relief is of great 
importance. For this purpose the most valuable drug is orthocaine 
(orthoform), which may be combined in equal proportions with benzocaine 
(ansBsthesine) ; it is an insoluble non-toxic powder and is used as an in- 
sufflation in doses of 3 to 5 grains half an hour before meals ; patients 
readily learn to inhale it into the throat through a glass tube. Cocaine 
and morphine should be reserved to the last stages. When the dyspha^a 
is due to infiltration of the epiglottis, the greatest relief is afforded by its 
removal under cocaine with special punch-forceps ; and when the pain is 
caused by a tense swollen arytenoid, the removal of a piece with punch - 
forceps relieves tension and gives similar relief. Injection of alcohol into 
the superior laryngeal nerve is a useful method of alleviating pain in cases 
of extensive disease. Tracheotomy is seldom required, and tuberculous 
infection of the wound is common after this operation. 


TUMOURS 
Innocent Tumours 

Singer^s nodvles are inflammatory epithelial thickenings, and may be 
considered as a form of pachydermia. They are found in teachers and 
speakers, rather than in singers, and are caused by faulty voice-production 
and, especially, by forcing the voice when the cords are inflamed. The 
appearance is that of a minute pink or whitish nodule on the edge or upper 
sunace of the vocal cord, surrounded by a varying amount of injection ; 
there is usually a nodule symmetrically placed on each cord, but it is frequently 
laraer on one side than on the other. The place where the growth occurs, 
and which is also the seat of election ” for other innocent tumours, is at 
the junction of the anterior and middle thirds of the glottis, that is, in the 
centre of the true vocal cord, for the postenor third of the glottis is cartila- 
ginous. It is here that the cord, if swollen, comes into contact with its 
fellow on phonation. 

Fibromaia occur usually on the vocal cord on the same site as the singer’s 
nodule, of which they are in some cases probably a development ; or at the 
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aatezior oonuaissoxe. Thej are pedonoulated, amootli and round, wUte, 

e or brown from exiaravasation of blood, and vary from the eiae of a pin’e 
to that of a bean. These growths not infrequently become oedematons, 
when they appear translucent like a nasal polypus, and have been incorrectly 
described as myxomata, 

PajnUomata are reddish, papillary, pedunculated growths, and occur any- 
where on the larynx, but, when single, generally occupy the “ seat of election ” 
on the vocal cord, and are seldom found on the posterior half of the glottis. 
Multiple papillomata occur especially in childhood and, as they present 
special characteristics, wiU be considered separately later. 

Cysts. — A fibroma may degenerate with the formation of a cystic space 
in its interior. Apart from this, cysts, which may reach a large size, are found 
as a rarity on the upper aperture of the larynx, especially on the anterior 
surface of the epiglottis. They are thin- walled and translucent, with ramify- 
ing vessels running over the surface. 

Angiomata occur, though rarely, on any part of the larynx either as a flat 
patch or a raised purple mass resembling a blackberry. 

All innocent neoplasms are rather uncommon ; in addition to those 
already mentioned, lij^omata, chondromata and thyroid-gland tumours have 
been observed. 

Symptoms. — ^A tiny growth situated on the vocal cords, or in such a 
situation as to prevent their approximation, causes hoarseness and a variable 
amount of aching and discomfort, but even a large tumour elsewhere may 
cause no symptoms to attract attention. Dyspnoea results in rare cases 
when a neoplasm is large enough to block the air-way, but it is astonishing 
how slight a disturbance may be produced by a large tumour if it has grown 
slowly ; inspiration is more difScult than expiration, except when the tumour 
lies below the glottis. Angiomata cause hsemorrhage, which may be very 
severe. 

Diagnosis. — This is usually easy on inspection, but a growth on the 
anterior commissure, or one that drops down below the cords, may be readily 
overlooked. The rare tuberculoma may so exactly imitate an innocent 
neoplasm as to be only recognisable under the microscope. The important 
matter of diagnosis from a n^gnant neoplasm will be referred to under the 
latter disease. 

Treatment. — Tumours situated away from the glottis and causing no 
symptoms should be left alone. Cysts are treated by making a large hole 
with punch-forceps or the cautery, for they refill after simple inoiaion. 
Angiomata, especially if difiuse, are best left untouched, unless bleeding 
calls for interference, in which case it can usually be checked by the cautery 
at dull-red heat ; diathermy puncture with a fine terminal through a direct 
laryngeal spatula, or by suspension-laryngoscopy, is a preferable method; 
if repeated haemorrhage becomes a danger, the angioma can be excised by 
an external operation, but is usually more widely spread than appears on 
lar3mgoBcopiG examination. Singer’s nodules, if quite small and sessile, 
frequently disappear under prolonged rest of the voice ; the smaller nodules 
may be Ughtly touched with the galvano-cautery ; larger ones should be 
removed with forceps. Fibromata and papillomata are removed with forceps ; 
it causes less disturbance to the patient if this be done under cocaine ansssthesia 
by the “ indirect method,” i.e. under guidance with the laryngeal mirror 
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provided that the operator has acquired the necessary skill, but since the 
introduction of the “ direct method ’’ they are usually removed through 
the tube-spatula. After the little operation, absolute rest of the voice 
should be enjoined for a few days ; in cases of singer’s nodule a longer rest 
is necessary, with training in voice-production and avoidance of dust and 
conditions of vocal strain. 

Multiple papillomata . — This rare but serious condition occurs almost 
exclusively in children and generally attracts attention between the ages of 
2 and 4. The warts may be very numerous, fill the lumen with a cauliflower- 
like mass, and extend to the subglottic region, down the trachea and some- 
times on to the pharynx. The first symptom is hoarseness, and long-con- 
tinued hoarseness in a child should suggest the possibility of papilloma ; 
dyspnoea ensues later and becomes gradually more severe until tracheotomy 
is necessary. The growths may disappear after tracheotomy, or spontane- 
ously, or after an acute illness, and tend to vanish or cease to recur about 
puberty. The growths should be removed through the tube-spatula, or by 
suspension-laryngoscopy, under general anaesthesia ; a preliminary tracheo- 
tomy is advisable if there is much dyspnoea ; several sittings may be required, 
and the operation must be repeated as often as the growths recur. 


Malignant Tumouks 

etiology and Pathology. — Epithelioma is by far the commonest 
malignant growth in the larynx, but spheroidal-cell carcinoma and sarcoma 
also occur. Malignant disease of the larynx proper is rare below the age of 
40, and is seldom seen in women ; but there is a post-cricoid epithelioma, 
originating on the mucous membrane of the pharynx, which is relatively 
common in women, and has been known to occur at such an early age as 23. 
Secondary or metastatic growths are practically unknown in the larynx ; 
on the other hand, owing to the fact that the laryngeal lymphatics do not 
anastomose freely with other systems, cancers confined to the lumen of the 
larynx rarely become disseminated and do not readily infect the glands. 
Therefore, Krishaber’s classification into intrinsic and extrinsic is valuable 
for treatment and prognosis ; the former are those situated within the 
cavity of the larynx, while the latter affect the upper aperture, epiglottis, 
arytenoids, and the outer walls. 

Symptoms. — Unfortunately, intrinsic malignant tumours do not cause 
severe symptoms at an early stage and, particularly in hospital practice, 
frequently do not present themselves for treatment until they have become 
extrinsic by extension ; hence the importance of a laryngeal examination 
in aU patients over 40 with hoarseness which does not rapidly yield to treat- 
ment. Hoarseness is the most general, and usually the only, early symptom ; 
owing to the deep infiltration characteristic of malignant disease, it is often 
more marked than the size of the tumour would appear to warrant. Cough 
is not a common symptom. Pain is absent in the early stages of intrinsic 
cancer, but is severe in the later stages and in the extrinsic forms ; it radiates 
to the ear and side of the head, and is made worse by swallowing, speaking 
and coughing. The later symptoms include involvement of the glands, 
fetor of the breath, salivation, hsemorrhage, dyspnoea, dysphagia and general 
cachexia ; often the patient ^es of septic pneumonia. 
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On a vocal cord, epithelioma may appear as a definite tumour resembling 
a papilloma or angioma, or it may begin as a diffuse infiltration, or merely 
as a localised area of thickening and congestion. On the ventricular band 
or posterior commissure it usuaUy shows itself as an irregular papillary 
dusky-red swelling ; cancer of the epiglottis ulcerates early and appears ^ 
a dirty white or reddish tumefaction. Often the only sign of a post-criooid 
growth is a swollen and fixed arytenoid, or merely a pool of saliva in the 
pyriform fossa ; sometimes the upper edge of the growth is visible, but it 
may be necessary to pass a tube-spatula, or to pull the larynx forward with 
a probe passed down to the glottis, before it can be seen. 

Diagnosis. — In the earliest stage the diagnosis obviously is a matter of 
extreme importance and sometimes one of ^eat difficulty. The unilateral 
character of the infiltration is ordinarily sufficient to exclude a simple inflam- 
matory lesion ; though pachydermia may be more marked on one side, the 
lesions are bilateral and the smooth cup-shaped swelling on the vocal process 
is characteristic. The difficulties of diagnosis are generally between an inno- 
cent neoplasm on the one hand, and a tuberculous or syphilitic infiltration 
on the other. A papilloma or a fibroma on a vocal cord should be regarded 
with suspicion in a man over 40, and especially if, after removal, the site 
fails to heal promptly. An innocent neoplasm has a fine pedicle, moves 
freely in the air-current on phonation, there is no tumefaction at its site of 
origin, and it is found at or in front of the middle of the vocal cord. A 
malignant growth may occur in any situation ; it is less movable and peduncu- 
lated, the cord in the neighbourhood is frequently swollen and may show a 
leash of tiny vessels running to the tumour ; a white spiky appearance of 
the papillse is suggestive of malignancy ; a sluggish delayed movement of 
the cord is an important sign, insisted on by Semon, but its absence by no 
means excludes malignancy, for it only occurs when the growth has infiltrated 
the muscles, and its presence increases the gravity of the prognosis. Epitheli- 
oma beginning as a flat infiltration may resemble a tuberculous or syphilitic 
lesion, but usually other signs of these diseases are present to aid the diagnosis ; 
in the latter the Wassermann reaction and, still more, the effect of vigorous 
anti-syphilitic treatment will clear up the doubt. There is a form of senile 
tuberculosis in which infiltration of one vocal cord may closely imitate 
epithelioma, more especially as the pulmonary signs are merely those of 
bronchitis and tubercle bacilli are very scanty in the sputum. Sometimes a 
piece may be removed for examination, but frequently the growth is too 
sessile to permit it ; the piece removed must not be very small, and a negative 
finding is of little value, for the tip of a malignant growth cannot always be 
distinguished microscopically from a papilloma. Biopsy is more important 
since the adoption of Broders’ histological method of estimating the malig- 
nancy and radio-sensitivity of tumours, but it should not be performed in 
cases too advanced for treatment, for it stimulates the growth and does harrn. 

Extrinsic epithelioma is most likely to be mistaken for tertiarjr syphilitic 
ulceration. A gumma grows and ulcerates more quickly, its edge is smoother 
and sharper, and its base often covered by a yellow slough. Pain has little 
diagnostic value, for a gumma of the upper aperture may cause severe dys- 
phagia. Palpation with the finger is of great service, for the firm hard feel 
of an epithelioma is very characteristic. 

Treatment.-— Malignant disease cannot be removed with certainty by 
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the nattiral passages. ThyTOtoinj, or laiyngo-fissure, is the operation of 
choice for removal of intrinsic cancer ; it consists essentially in wide excision 
of the disease from the interior of the larynx after splitting the thyroid 
cartilage in the mnldle line. The results in suitable cases are probably 
better than those of removal of mali^ant disease in any other part of the 
body ; there is now practically no immediate mortality in skilled hands, 
statistics show from 70 to 80 per cent, of permanent cures, and a useful husky 
voice remains. When, however, the growth has spread at all extensively to 
the arytenoid or to the subglottic region, laryngo-fissure is no longer possible 
and a very different picture is presented. By modern methods of laryng- 
ectomy the trachea is fixed in the lower part of the neck, aspiration of septic 
matter is avoided, and the mortality has been much reduced, while the 
results as regards freedom from recurrence have been greatly improved. 
The operation leaves the patient in a condition very different from that 
after ^ 3 rrotomy ; as he breathes through the tracheal opening in the neck 
he cannot cough or strain and has no natural voice. Nevertheless he can 
often produce a fairly audible whisper by means of the air in the pharynx, 
or with the aid of a tube leading from the tracheotomy wound into the 
mouth or nose, and a number of patients succeed in passing a surprisingly 
happy and useful existence. Subhyoid pharyngotomy and lateral pharyngo- 
tomy are operations designed to obtain access to cancers at the upper aperture 
of the larynx ; the latter operation gives very good results in strictly limited 
tumours of this region. The technique of therapy by means of X-rays and 
radium has now been put on a reliable basis by determination of the appropri- 
ate dosage and by adequate screening ; in many cases of malignant tumours 
of the larynx, ^at improvement can be obtained by both these agencies, 
and a considerable proportion of cures has been effected. A valuable method, 
in intrinsic cancer, is the insertion of radium tubes through a window cut 
in the thyroid ala. Great care and judgment are required in the selection 
of cases for these various operations, and very many come under observation 
too late. In these much can be done by palliative treatment ; careful atten- 
tion to the hygiene of the mouth and teeth is of great importance, together 
with mild antiseptic laryngeal sprays containing hydrogen peroxide, Usterine, 
sanitas or phenol. For djrsphagia, insufflations of powdered orthocaine, 
with or without benzocaine, is the most reliable remedy ; cocaine is dis- 
appointing, for its effect is very transient and the resulting numbness inter- 
feres with swallowing ; the judicious administration of morphine or heroin 
is eventually necessary, but the local application of these drugs is useless. 
Palliative tracheotomy or gastrotomy may be called for, and curettage or 
partial removal by knife or diathermy gives relief in some cases of cancer 
at the upper aperture. 


PARALYSIS 

Paralysis of a vocal cord is a frequent syu iptom of various diseases of the 
thorax and of the nervous system, and the laryngoscope is therefore of great 
value to the physician as an aid to diagnosis ; this is more especially the 
case in that the common early form, abductor paralysis, causes no symptoms, 
and can onl^ be recognised by laryngoscopic examination. 

The original function of the laryngeal muscles is that of a sphincter to 
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prevent the entrance of fluid into the lungs, and this sphincter, or adductoTf 
IS the only muscle present in the larynx of the most primitive air-breathing 
animals ; the abductors are a later addition, to assist the entry of air. 
Accordingly, in lesions of the nerve path, the abductor muscles are affected 
first and the primitive adductors are more resistant. But the function of 
plionation, much more recently acquired, is associated with adduction, and 
IS under direct control of the will. Functional disturbances, therefore, 
always cause adductor paralysis, while organic lesions first affect the move- 
ment of abduction. 

Oroanio Paralysis 

The crico-thyroid muscle is supplied by the superior laryngeal nerve, and, 
when this is injured, the affected cord remains slack on phonation, but, 
owing to the short course of the nerve, isolated paralysis of this muscle is 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after diphtheria. In lesions of the vagus 
above the origin of this branch the signs of this paralysis are obscured by 
that of the other muscles of the cord. The recurrent laryngeal nerves supply 
all the other muscles. In any progressive lesion of the nerve-path the 
muscles become paralysed in a definite order, the enunciation of which is 
known as Semon’s law ; the abductors are first affected, then the tensors 
or thyro-arytenoidei, and finally the adductors. 

In ahdvLCtor 'paralysis the affected cord lies in the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left cord is far more often 
affected than the right. The voice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspnoea only on exertion, 
except in children, in whom the narrowing of the naturally small glottis 
may produce sufficient obstruction to necessitate a tracheotomy. 

When the thyro-arytenoid fails, the edge of (he cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice 
gradually becomes husky. Finally, when total recurre'nt paralysis has 
occurred, the cord assumes the “ cadaveric position ” between the middle 
line and the normal position of rest. On phonation, the healthy arytenoid 
crosses the middle line and pushes the paralysed cartilage aside ; sometimes 
the latter drops forward and exposes its broad posterior surface, which 
may be mistaken for a swelling. As the cords are still able to approxi- 
mate, the voice is not necessarily lost, but is hoarse and easily tired, with 
a characteristic breathy quality from waste of air, or a diphonic character, 
due to unequal vibration of the two cords. 

In cases of bilateral abductor paralysis the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea is a marked symptom accom- 
panied by inspiratory stridor and severe paroxysmal exacerbations. When 
the disease progresses to complete bilateral recurrent paralysis, both cords 
remain in the cadaveric position, the dyspnoea becomes less severe but 
the voice is reduced to a whisper. 

Diagnosis. — The diagnosis is almost entirely a matter of accurate 



1114 DISEASES OF THE RESPIRATORY SYSTEM 

inspection. Obliquity of the laryngoscopic image, due to faulty position 
of the mirror, may cause confusion. In nervous subjects the cords are 
sometimes adducted on inspiration, but they will abduct naturally during 
the involuntary inspiration which follows a prolonged phonation. The 
only condition which really imitates paralysis is the fixation of the arytenoid 
cartilage which results from disease in or around the joint; its complete 
immobility with the presence of swelling or scarring often aids the 
diagnosis, but in old-standing cases of paralysis secondary fixation frequent! 7 
occurs. 

JEtiology , — The setiology is of importance, for it is on our know- 
ledge of their causation that the 
diagnostic value of these lesions 
depends. The movements of the 
cords are represented bilaterally 
in the cortex cerebri, and stimu- 
lation of either centre produces 
movement (adduction) of botli 
cords, from which it follows that 
no unilateral lesion above the 
bulbar nuclei can paralyse the 
larynx, and clinically we find 
that it is never affected in cLses 
of hemiplegia. The bulbar centres 
lie in the floor of the fourth 
ventricle, and here a lesion of 
one centre causes paralysis of 
the cord on the same side which, 
in a gradually progressive lesion, 
affects first the abductor muscle. 
Thence the nerve fibres pass in 
the roots of the bulbar-accessory 
to the vagus and recurrent laryn- 
geal nerve ; the cause of the 
Fig. 97. — Organic Paralysis: 1. Abductor para- paralysis mav, therefore, be situ- 
lysis of left cord on inspiration ; II. Abdne- Q) jn medulla, (2) at 

tor ; IV. Total paralysis of left cord on vagus, or (4) in the recurrent 
phonation. {Lancet) laryngeal nerve. 

Paralyses of bulbar origin are 
often, but by no means always, bilateral. In lesions here and at the 
base of the skull neighbouring nerves are liable to be involved ; tlius, 
paralysis of a cord and of the same side of the palate may coexist 
(syndrome of Avellis), or paralysis of cord, palate, trapezius and sterno- 
mastoid from involvement of the spinal accessory roots, or persistent 
frequency of the pulse due to damage of the cardio-inhibitory centre or nerves. 
Tabes dorsalis is the most frequent cause of paralysis of central origin ; it 
may affect one or both cords and may be associated with anffisthesia, para^s- 
thesia or the spasmodic attacks called “ laryngeal crises.” In general 
paralysis of the insane laryngeal palsy is not uncommon. It is the rule in 
bulbar paralysis, and is usually bilateral, but appears late in the disease. 
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Sypbilitic nuclear disease, pachymeningitis and gummata at tiie base of the 
brain are frequent causes, and here the ocular muscles, especially the external 
rectus, are often attacked. 

Peripheral causes usually act by compression of the recurrent nerve, the 
most frequent being aneurysm, enlarged glands, tuberculous or malignant, 
and cancer of the oesophagus. Other causes are thyroid tumours, usually 
but not necessarily malignant, mediastinal tumours, cancer of the lung, 
pleurisy, and pulmonary tuberculosis in which the nerve, usually the right, 
may be involved in a lesion at the apex of the lung or by tuberculous bronchial 
or tracheal glands. Neuritis is a cause of laryngeal paralysis ; it may be 
produced by the toxins of the infectious fevers, usually diphtheria, or by 
organic poisons, especially lead, and more rarely arsenic and alcohol. Finally, 
the condition is sometimes the result of traumatism, more especially surgical 
operations on the thyroid gland and oesophagus. 

Prognosis. — Paralysis of one cord is not in itself dangerous to life ; 
but when the cause is undiscovered the prognosis must be guarded, for this 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a hbrotic bronchial gland, and such cases have been under 
observation for 20 or 30 years without change. 

Treatment. — This depends on the cause. In most cases it is but a 
symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases due to neuritis, strychnine and the local application 
of the faradic current by means of an intra-laryngeal electrode are mdicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually be worn in the tube, to be removed at night and whenever dyspnoea 
threatens. 


Functional Paealysis (Functional Aphonia) 

Etiology. — Functional aphonia is a common nmnifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “ shell-shock,’* 
but it should be clearly stated that the majority of cases are not purely 
hysterical. Anything which increases the effort of phonation, such as 
debility or laryngeal catarrh, predisposes to this affection, which is char- 
acteristic rather of feeble neuro- muscular tone than of hysteria ; this 
explains how some women lose the voice completely with every slight 
cold, while other patients can produce a loud if hoarse voice with severe 
laryngeal disease. 

Symptoms. — Paralysis of the adductors presents a totally different 
clinical picture from the organic paralysis. It is always bilateral ; the 
larynx appears normal while at rest, but, on attempts at phonation, it 
is seen that the cords do not adduct into the position necessary for the 
production of the voice. Very commonly the th)T:o-arytenoidei are the 
only muscles which fail to act ; the cartilaginous glottis is then properly 
closed, but an elliptical chink is left between the cords. If the ciico- 
arytenoidei laterales are paretic, the entire glottis remains open to a variable 
extent, and, very rarely, the arytenoideus is affected alone, when a 
triangular aperture is left behind the vocal processes. The paralysis is 
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hardly ever complete ; indeed a considerable amount of movement is 
usually seen, though insufficient to produce phonation . In purely hysterical 
cases the onset and recovery are sadden, the cough is usually not aphonic 
and the voice when regained is not hoarse. In some h3nBterical patients 
there is also inability to whisper. 

Treatment. — In patients sufEering &om debility the cause should be 

found and treated ; chronic 
phthisis is such a common cause 
of functional aphonia that it 
should always be thought of in 
this connection. There is fre- 
quently a slight degree of laryn- 
gitis and in some of these cases 
the failure of adduction is 
“ myopathic,’’ or due to inflam- 
mation of the muscles ; in these 
the local condition must receive 
appropriate treatment. When 
the larynx is normal the voice 
can nearly always be temporarily 
restored by any powerful local 
stimulation, such as the intra- 
laryngeal application of chloride 
of zinc, or any similar drug, or 
of the faradic current ; but the 
aphonia usually recurs again, 
and succeeding applications are 
less effective, so that the most 
difficult cases to cure are those 
who have had much local treat- 
ment. Far better results are 
obtained by moral suasion, ex- 
plaining to the patient that there 
is no serious disease, but that he is not using his muscles correctly, and 
that he can produce a good voice quite easily when the laryngeal mirror 
or tongue-depressor is in position. With a little elementary instruction in 
voice-production this is usually successful, the patient’s confidence is 
restored and the voice does not again fail ; in obstinate cases some per- 
severance in lessons on production is required. These methods have been 
extraordinarily successful with shell-shocked soldiers, but it must be confessed 
that such certain and rapid results are not always obtainable in nervous 
women. 



Fig. 98. — Functional Paralysis ; all during at- 
tempted phonation ; V. Paresis of all the 
adductors ; VI. Ar^noideus still actiTe : 
VII. Paresis of internal tensors ; VIII. 
Paresis of aiy’tenoideus. {Lancet.) 


SPASMODIC AFFECTIONS 
Spasm of the Glottis 

Spasm of the lar3mgeal muscles produces adduction of the cords, for, 
though the abductors are probably affected, they are overpowered by the 
stronger adductor muscles. 
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iEtiolo^.-— (1) In the majority of cased the spasm is a reflex set up by 
local irritation : foreign bodies, including the laryngoscopic mirror, irritating 
ga^ ; inflammation, ulceration or tumours in or near the larynx, children 
being much more liable than adults to spasm from local irritation. (2) Spasm 
is also caused by irritation of the recurrent Iar3mg6al nerves by barged 
glands, mediastinal tumours and, especially, by aneurysm. (3) denial 
nervoiM lesions, especially tabes. (4) Functional disturbances, frequently 
hysterical, often associated with globus hystericus, and sometimes eicited 
by sexual disturbances. 

Symptoms.— The attacks vary much in different subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 

S ort or rushes to the window. The respirations are rapid and shallow, 
loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases are less acute but persist longer, even for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour be present. 

Treatment. — ^During the attack amyl nitrite or chloroform may be in- 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, the upper 
air-passages brought to a healthy condition, and the general health and mode 
of life should receive attention. Administration of bromides may be required 
when the attacks recur frequently. 

Laryngismus Stridulus 

Etiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the asphyxial attacks of laryngismus are caused 
by collapse of the soft and jdelding cartilaginous framework of the larynx, 
and not solely by spasm of the muscles. It is commonest between the ages of 
6 months and 2 years, but may persist later ; it occurs in ill-nourished, 
unhealthy children, usually in association with rickets, and practically 
always in association with adenoids. 

Symptoms. — The onset is sudden and usually at night. The child wakes 
gasping for breath, and a series of short noisy inspirations is followed by 
complete cessation of breathing and terminated by a long, crowing inspiration. 
There are retraction of the lower ribs and epigastrium, cyanosis and great 
terror and distress and, in severe cases, carpo-p^al contractions, convulsions 
and evacuation of urine and fesces. When the attack is over the child is 
perfectly normal and there is no hoarseness. Slighter and less typical attacks 
often occur. 

Diagnosis. — This is easy if the symptoms are carefully noted ; the 
sudden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe oases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During the attacks the face and chest may be freely 
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sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may be tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time for the hot bath or 
administration of bromides frequently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The removal of adenoids is of 
great importance, even if not large enough to be definitely obstructive, as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette. 
Bromides are to be avoided if possible as depressing, but 10 to 30 drops of 
liquid extract of grindelia may be given 3 or 4 times a day in milk or sweetened 
water as recommended by Eustace Smith. 


CICATRICIAL STENOSIS 

i£tiology. — Suicidal and other wounds, gunshot injuries and scalds 
may produce cicatricial narrowing of the lumen of the glottis. After thyro- 
tomy a web may form across the anterior commissure. In the haste of 
an emergency tracheotomy, the wound has often been made too high and 
the cricoid cartilage cut through ; in these cases it generally happens that, 
after the subsidence of the acute condition, dyspnoea follows every attempt 
to remove the tube, and a stenosis is found to have resulted from swelling 
and narrowing in the subglottic region. Similarly, a proportion of cases 
intubated for diphtheria are unable to breathe without the tube, by reason 
of a subglottic stenosis. Lupus and tuberculosis of the larynx can produce 
cicatricial stenosis, and especially when the cautery has been extensively 
employed in treatment. Syphilis is the most fruitful cause of this condition, 
and the great difficulty of obtaining a cure at this stage is a powerful reason 
for early and thorough treatment of syphilis of the larynx. Leprosy and 
scleroma cause stenosis, but are rarely seen in this country. The perichond- 
ritis which is an occasional complication of enteric fever, small-pox and 
diphtheria commonly ends in severe stenosis. 

Symptoms and Diagnosis. — The principal symptom is naturally dyspnoea, 
but in chronic cases it is remarkable how great may be the narrowing before 
dyspnoea becomes severe. The obstruction and the stridor are most marked 
on inspiration, in contra-distinction to tracheal stenosis where the stridor is 
both inspiratory and expiratory. The larynx moves downwards with each 
inspiration ; this “ respiratory excursion ” of the larynx is a further dia- 
gnostic sign of laryngeal obstruction, but is not always present. The patient 
sits upright, with the head thrown back ; whereas in tracheal obstruction 
he bends the neck forward to relax the trachea. 

Treatment. — In all cases with decided dyspnoea tracheotomy should be 
first performed, and in syphilitic cases it is knportant that all active disease 
should be arrested by thorough treatment before any attempt at dilatation 
be begun, and the stenosis itself will often be greatly improved by such 
treatment. The administration of iodides is dangerous in these cases, for 
the increased secretion is pent up behind the stenosis and may overwhelm 
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the lungs. Difficulty in dispensing with the tube after tracheotomy k 
sometimes due to nervousness on the part of the child, and can then be 
surmounted by using a fenestrated tube which is plugged occasionally and 
by encouraging the patient to breathe through the mouth by blowing soap- 
bubbles or sounding a whistle. When the tracheotomy wound is too high, 
a low tracheotomy should be performed and the original wound allowed to 
close ; this is often sufficient to overcome the difficulty. 

The successful treatment of severe cicatricial stenosis demands the 
greatest skill and perseverance on the part of the surgeon as well as the 
patient co-operation of the sufferer. The whole circumstances of the case 
should be carefully considered before advising difficult and prolonged treat- 
ment. Adult patients can live active lives with a permanent tracheotomy 
opening, which is not so serious a disability as it is generally considered 
to be. If the stenosis be not too extreme, a fenestrated tube may be worn 
which can be kept plugged during the day, so that the patient may have 
the use of speech and respiration by the natural passages. In children and 
young people a permanent tracheotomy is more harmful, but the prospect of 
cure by dilatation is better ; the best method of dilatation is by the use of 
intubation tubes. 

Harold S. Barwell. 


DISEASES OF THE TRACHEA 
INFLAMMATION or TRACHEITIS 
Acute Tracheitis 

Acute tracheitis may occur from any condition leading to irritation of 
the mucous membrane of the trachea. When it occurs as a result of bacterial 
or chemical agency, the whole of the upper air-passages are usually involved 
in greater or less degree, and the clinical manifestations are not confined to 
the trachea. In some cases, however, the stress of the resultant reaction falls 
upon this tube, and the condition therefore requires separate consideration. 

AEtiology. — 1. Microbic invasion , — This is the commonest cause. The 
bacteria usually found associated with tracheitis are the so-called catarrhal 
organisms, such as the Micrococcus cafarrhalis^ the pneumococcus, the Freid 
lander pneumo-bacillus and Pfeiffer’s H, inflmnzcB, It is probable that 
the primary organism in many cases is of filter-passing type. Frequently 
a member of the streptococcus group may be found, either alone or in associa- 
tion with one or more of those just mentioned. As with catarrhal infiamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset. 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
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and measles. It ^ often a troublesome and distressing association or aeqnel 
of true influenza. 

2. Chemical agencies , — Irritating or poisonous fumes and vapours may 
lead to a very acute form of tracheitis. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of ** poison 
gases *’ in warfare has drawn widespread attention to this form of the con- 
dition, since tracheitis was an almost constant result of certain forms of 
“ gassing.” The chief chemical irritants used in the War of 1914-1918 were 
chlorine, phosgene and ^erite, or dichlordiethyl sulphide, commonly known as 
yellow cross or mustard gas. Of these the last was perhaps the most irritant 
to the trachea, and fatal cases invariably showed tracheal lesions. Direct 
inhalation of steam may also induce an acute tracheitis. 

3. Mechanical caii$es . — The presence of a foreign body, or the invasion 
of the trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general tracheitis. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the respiration 
of dusty air, which leads to deposits in the lungs and bronchial glands with 
resulting pneumonokonioses. Although a coal miner’s lungs are black, yet 
his trachea may be practically normal. 

Pathology. — The changes found in the trachea vary from simple catarrhal 
inflammation to intense destructive changes with ulceration, and in some 
cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at first swollen, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on the membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous red blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly pinkish. 

In some infliammations, such as those induced by poison gases or inhaled 
steam, the mucous membrane may be intensely engorged and actual destruc- 
tion may occur, involving even the deeper structures and the cartilages, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous membrane, 
as in other localisations of this process. It may be primary or secondary to 
faucial or laryngeal diphtheria, either by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in 
fatal oases that it has come to be regarded as one of the most characteristic 
post-mortem changes found in this disease. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occfisionally be found in the trachea 
similar to those occurring more commonly in the larynx. 

Symptoms. — ^Acute catarrhal tracheitis usually begins more or less 
acutely, like the common cold,” of which it is to be regarded as one form, 
with malaise, slight headache, and a mild degree of fever, the temperature 
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being usually betwe^ 99® and 100® F., rarely 101® F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy character. The cough aggravates the retro* 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making the cough very painful and distressing, li the larynx is involved 
at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous whisper. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24 hours the condition passes into the mucoid stage. " The 
cough becomes looser and less painful, and small pellets of tenacious mucus 
are coughed up, usually ^eyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms it sometimes 
becomes yellow and more purulent. In the mucoid stage, the retrosternal 
soreness h^omes less, the constitutional B3anptoms abate, while the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages ph 3 ^ical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
wheeze may be audible over the trachea, particularly when the patient takes 
a deep breath or just before a cough occurs. 

Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, without signs of bronchitis, is almost patho- 
gnomonic. In some cases the diagnosis can be established with the laryngo- 
scope or by endoscopy, but in most the discomfort which these examinations 
entail is unnecessary. 

Prognosis.— This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the process may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or weeks. The 
condition may become chronic. To some extent the prognosis depends 
upon the care and treatment in the initial stage. Cases that are neglected 
are liable to become chronic. 

Treatment. — The prophylactic and remedial treatment of acute tracheitis 
is practically identical with that of acute bronchitis of the larger tubes. 
Even in mild cases the patient should go to bed, though this may be necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature has 
become normal. There may be less need for expectorants than in bronchitis, 
and a simple saline diaphoretic mixture, with the addition later of tinct. ipecac, 
and tinct. opii camphorata, may be all that is necessary. Sedative inhalations, 
such as vapor benzoini, are useful, and counter-irritation to the sternal region 
is comforting and grateful to the patient. When a chronic noisy cough 
develops, a mixture containing small doses of apomorphine and tinct. chloro- 
form. et morphin. co. often gives relief, or codeine linctus B.P.C. 

When tracheitis occurs as part of some specific disease, such as diph- 
theria or influenza, the treatment should be that appropriate to the primary 
disease. 

In gassing,*’ every effort should be made to relieve the distressing and 

36 
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symptoms, and for this purpose morphine, either alone or in oomhma* 
tion with atropine and strychnine, may be required. Various inhalations 
may be tried, and useless cough should be checked by sedative mixtures or by 
a linctus of heroin, morphine or codeine. 

Chronic Tracheitis 

Etiology.— Chronic tracheitis may follow an acute attack, or it may 
develop insidiously in patients suffering from chronic laryngitis or bronchitis. 
Inhalation of cigarette smoke is a not infrequent cause. It is also sometimes 
a sequel of chronic rhinitis, especially of the atrophic form or ozaena. A 
certain degree of chronic tracheitis accompanies the specific lesions of 
syphilis and tuberculosis, which are described below. 

Pathology. —Various degrees of chronic inflammatory lesions may be 
found. In chronic catarrhal tracheitis, the vessels are distended or engorged, 
and the mucous membrane of the trachea becomes thickened and more or 
less covered with mucoid or muco-purulent secretion, the histological changes 
being those of chronic catarrhal inflammation, namely, shedding of the 
ciliated epithelial cells, overactivity of the mucous glands, and sometimes 
thickening and induration of the submucous tissues from proliferative 
changes. A condition of perichondritis of the tracheal cartilages may, in this 
case, be observed, and this may result in a mammillated appearance in the 
internal aspect of the trachea. In ozssna, crusts similar to those in the nose 
and pharynx may form on the tracheal mucosa. 

Symptoms. — The symptoms of chronic tracheitis are similar to those 
of the acute form. There is a sense of discomfort and irritation about the 
trachea and a chronic, almost dry cough, often worse in the morning. There 
is generally some scanty, sticky expectoration, mucoid or muco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal changes can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This is concerned chiefly with its differentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must largely be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause. When this can be 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon the situation and extent of the 
other lesions and upon the treatment adopted. 

Treatment. — This is, in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 
spend the winter months in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also 3rield good results. When other 
conditions are concerned, such as ozsena, syphilis or tuberculosis, the treat- 
ment appropriate to them should be emplcyed as well. 
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CYSTS AND TUMOURS 

These are rare oonditiona, but require careful consideration. 

Cysts 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in £rect communi- 
cation with the lumen of the trachea. Such cysts are known as ** tiacheo- 
celes ” or “ aeroceles.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the mucous glands as they pass through the 
trachealis muscle. They are of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumours occur, but are rare. They include enchondrosis 
from localised overgrowth of cartilage, multiple enchondromata, and osteoma 
from ossification of a pre-existing enchondroma. Lipoma and aberrant 
thyroid tumours may occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usuaUy only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. 

Malignant Tumours 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved and 
infiltrated by primary carcinoma in adjacent structures, such as the oeso- 
phagus, the th3rroid, the larynx, or by the extension of secondary deposits 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, such as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other m^ia- 
stinal structures, and especially by lympho-sarcoma of the mediastinal glands. 

Symptoms. — The tracheal symptoms and signs are usually those of ob- 
struction, accompanied by pain. When the primary growth is in the oesc- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveal the 
origin of the tracheal symptoms when they occur. In this case copious 
frothy mucoid expectoration is frequent, and when ulceration develops with 
perforation, food particles may enter the trachea, excite cough and soou 
lead to inhalation broncho-pneumonia or gangrene. When the growth is 
near the bifurcation, urgent dyspnoea is the rule, and spasmodic attacks may 
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occur, causing extreme distress. In most cases of tracheal growth the char- 
acteristic clanging brassy cough (gander cough) of tracheal obstruction 
can be heard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in the cervical glands. In mediastinal new-growth 
invading the trachea, the pressure signs and symptoms characteristic of 
that disease usually render the explanation of the tracheal symptoms apparent. 

Course. — This is generally rapidly progressive. 

Diagnosis. — Intratracheal growths have to be differentiated from other 
causes of tracheal obstruction, and the diagnosis is considered in detail under 
that condition. Endoscopy affords valuable confirmation if it is practicable 
or desirable. In oesophageal and mediastinal new-growths invading the 
trachea, X-ray examination may assist in diagnosis. 

Prognosis.— This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. In 
obstruction, it may be possible in rare cases to give temporary relief by a low 
tracheotomy, but as a rule this is impossible, owing to the presence of 
obstruction below any point where the trachea is accessmle. 


THE INFECTIVE ORANULOMATA 
Syphilis 

* The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to 
stenosis. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally hypersemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest site being towards the lower end* 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a proCTessive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention from the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive Wassermann reaction. 

Prognosis. — If the condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destructive 
changes have resulted, medicinal measures can only palliate. 

Treatment. — ^Anti-syphilitic treatment- should be administered vigorously, 
and after a course of neoarsphenamine, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea ffrom cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help. 
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Tubeboulosis 

Tuberculosis of the trachea is occasioiiallj found post mortem in advanced 
cases of pulmona^ tuberculosis, usually in those with extensive laijmgeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more frequent in the lower part and on the posterior wall. 
When they occur they are usually numerous. There may be some general 
hyperaamia, or small tubercles, varying in size from a pin’s head to a split 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punched'Out ulcers* Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous communication with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other chronic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement which may be visible by endoscopy. 

Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of laryngeal tuberculosis, 
notably intratracheal insufflation with orthoform and benzocaine (ansssthe- 
sine). 

Leprosy 

In some cases of this disease, granulomatous lesions occur in the trachea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made from 
the occurrence of tracheal symptoms in a case with established lesions of 
leprosy in other parte. 

The treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, scleromatous 
lesions may be found in the trachea as a pathological curiosity. The disease 
in any form is rare in England, and occurs chiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstruc- 
tion mechanically, or, on contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in the trachea, and by pressure from without. 
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Fobeion Bodies in the Tbaohea 

The commonest route by which foreign bodies enter the trachea is through 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, when food or some foreign substance is in the 
mouth. A piece of bone, a stud, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
the substances which may gain entrance to the trachea in this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a mass of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in haemoptysis may temporarily obstruct it. 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration through the wall. 

Unless it becomes impacted, or is too large to enter one of the two main 
bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic rapidity, is coughed out again, or passes down into one 
or other of the large bronchi or their secondary divisions, where it produces 
results which are described in the section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms are less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
during the actual passage through the lar)mx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnoea may persist. The type of dyspnoea is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main bronchial divisions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the hruit de greloUement, This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 
passing over it during respiration. A paroxysmal cough may occur, caused 
by the foreign body irritating the sensitive posterior wall of the trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of caseous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Course. — ^A foreign body impacted in the trachea may give rise to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Diagnosis. — The history of disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
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inhAled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays* 

Prognosis.--This depend in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those readiing the bronchi. 
If removal is effected within 24 to 36 hours, recovery is usually rapid and 
complete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a bronchoscope, or rarely by tracheotomy alone, 
when the foreign body may be coughed out through the opening or be easily 
removed by forceps. Inversion of the patient in the hope that gravity may 
assist the expiratory efforts of cough is dangerous and should only be 
attempted after tracheotomy has been performed. Where rupture of a caseous 
gland or softening new-growth occurs into the trachea, an immediate tracheo- 
tomy may be necessary. 

Obstruction from Cicatrisation of the Tracheal Walls 

AEtiology. — This may result from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a 83 ^hilitic gumma, 
or less commonly other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glass constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions, 
stenosis may occur at two different levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
induced. In the early stages of a progressive stenosis, slight dyspnosa may 
be present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
the dyspnoea becomes more marked, and a definite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may be dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort. In 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
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leading to CTimoBis and threatening suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. The patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. It may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions may 
be small or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they are maximal. This distinguishing sign was first pointed out 
by Gerhardt, and is of value, but unfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audible, of maximum intensity near to the obstruction, 
whereas the breath-sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

Course, — ^The course of cicatricial stenosis is usually progressive, unless 
arrested by treatment, and the dyspnoaic attacks become more frequent and 
alarming. 

Diagnosis. — ^Tracheal obstruction from cicatrisation has to be distin- 
guished from laryrgeal obstruction, in which the symptoms are usually more 
acute and more urgent. Gerhardt’s sign described above may also be sug- 
gestive. It has also to be differentiated from obstruction due to pressure 
from without (vide infra). The only reliable method of distinction is by 
direct inspection with the bronchoscope. 

Prognosis,*-^Barly syphilitic stenosis may be arrested by appropriate 
anti-syphilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Best, avoidance of exertion, smolring and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. In 
syphilitic stenosis vigorous anti-syphUitic treatment with neoarsphenamine,^ 
mercury or bismuth preparations should be given. A low tracheotomy may 
be necessary for an intractable stricture high up in the trachea. In some 
cases where an ordinary tracheotomy cannot be performed below the stricture, 
it may be possible to insert Koenig’s long tracheotomy tube through an open- 
ing in the trachea made above it. In other cases, dilatation of a fibrous 
stricture by bougies passed through an endoscope may be feasible. 

Obstruction from External Pressubb 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Cause$ of preaaure in the neck, — Strangulation, throttliim or garotting 
leads to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral compression of the trachea, 
until eventually its lumen is reduced to a narrow slit — ^thc so-called scabbard 
trachea.’’ Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of'^its lumen. Other less common 

^ Appoidin^ to Mr. Harold Harwell, administration of potassium iodide is rety 
dangerous, as it inoreases the seoretion which is pent up behind the stenosis. It may ba 
given in combination with belladomia, but it is better withheld until the severity of the 
oooditioa has been relieved by neoarsphenamine. 
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causes of compression of the trachea are enlargement of the cervical glands 
from tuberoulosis, malignant disease, Hodgkin's disease or lenkasmia. The 
trachea may be pressed on from behind by a foreign body impacted in the 
OBsophagus, or by a bony tumour arising from the vertebr®. 

Causes of pressure in the mediastinum , — ^An aneurysm of the aortic arcjj 
may press directly upon the trachea at, or near, the bifurcation and! cause 
obstruction. Sinularly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thjrmus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating ind;he sternum. 

Symptoms. — The symptoms are in the main identical with those of 
stenosis of the trachea from intrinsic causes, with the special symptoms 
due to the primary external condition superadded. 

Diagnosis. — This may be simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 
and is in brief identical with that of aneurysm or mediastinal new-growth, to 
which reference should be made. In some cases X-ray examination may give 
valuable information. 

Prognosis. — This is good in obstruction due to causes in the neck other 
than malignant disease, but it is almost uniformly bad, indeed hopeless, in 
obstruction due to mediastinal causes, with the exception of abscess and 
some thymic conditions. 

Treatment. — The treatment is that of the primary condition. In goitre 
and tuberculous glands, in simple tumours, cysts and some thymic condi- 
tions, operation may be possible and may effect complete cure. In those 
due to mediastinal pressure, especially from aneurysm or new-g^owth, 
treatment, in most cases, can be only palliative or symptomatic, and directed 
to the relief of pain, dyspnoea, cough and distress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when the 
chin is raised upwards and the trachea is, therefore, extended. 


R. A. Young. 

6. £. Beaumont, 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of the bronchi, or bronchitis, is one of the commonest 
maladies and may be induced by a variety of causes. These, in the main, 
fall into three groups; bacterial, chemical and mechanical, similar to the 
causes of tracheitis, which is, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracheo-bronchitis would be a more accurate 
designation of the majority of cases. At the same time it should be recognised 
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that the trachea may be alone or predominantly afieotedi while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea may 
esc^, or be only slightly involved. 

bronchitis is so vari^ in its extent and in the form and severity of its 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. We propose to consider the clinical manifestations of bronchitis 
according to the following classification : 

1. Acute Forms — ( a) Oatarrhal bronchitis, (1) of the larger tubes, (2) of 
the smaller tubes ; (b) suppurative ; (e) secondary bronchitis ; (d) bronchitis 
due to mechanical and chemical agencies ; (e) fibrinous. 

2. Chronic FoBMS*-(a) Catarrhal, (6) suppurative, (c) secondary^ (d) due 
to mechanical agencies, and (e) fibrinous. 


1. ACUTE BRONCHITIS 

• Acute Catarrhal Bronchitis of the Larger Tubes 

Synonyms. — This condition is often called Bronchial Catarrh, or Acute 
Tracheo-bronchitis. ^ 

ABtiology . — Predisposing causes.— Climate and latitude undoubtedly 
pla^ an important part. Catarrhal bronchitis is rare in polar and arctic 
regions and near the equator, but is very prevalent in dam p and foggy 
climates. In England, attacks are common in late autumn, ^mnter"aD*d 
early spring. It is probable that some degree of heredity predisposition 
occurs, since ** wealmess of the chest ” is common in some fauces. Owing 
chiefly to greater exposure, the disease occurs more fre(](uently in men than 
in women. It is most common at the e xtrem es of life, infancy and old age, 
but it is not infrequent at any age. . Fatigue and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
that it is often regarded as the exciting cause. Scoliosis, kypho'scoliosis 
and other malformations or deformities of the chest predispose to bronchitis, 
and some of them are inductor aggravated by bronchitis early in life. 
Chronic cardiac and renal disi^se both render their subjects more liable to 
bronchitis, as do also con£^n8 oT the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is unwarmed and 
unfiltered by the nose. In ch ildhood, dentition seems to be a frequent 
predisposing condition. 

The excit ing cause is usually one of the catarrh-producing organisms, 
and one or more ol the following may be found in the sputum : the pneumo- 
coccus, Friedlander’s pneumo-bacillus, streptococci, Micrococcus ccUarrhoiis, 
staphylococci, M. tetragenus, and filter-passing organisms. It may also be 
caused by the Spirochcsta bronchialis. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza and in the trashy in tracheitis. Three stages 
may be described : An initial dry stage, when there is active h ypmsmia of 
the bronchial mucosa, lirltii exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or inucoid stage is associated with copious 
discharge of mucoid secrei^n, owing to increased activity of the mucous 
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glands, this secretion being mixed with shed ciliated epithelial cells mid 
scanty leucocjrtes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stage is that of resolution^ though not infrequently 
a mu^-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal oases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oedema. On section, the bronchi 
appear injected and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the out ends of the bronchi. There 
j^no c onsolidation and the lung tissu e floats in w ater . 

Symptoms.— An attack oF acute bronchitis generally be p^gy s udd enly * 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is also involved, there is the characteristic feeling of rawness 
under the sternum. The ten^erature rises, varying from 99° to 100" F. 
in mild cases to 103" F. in more severe ones. The coug h is at first dry, 
irritating and ineffective, but in a few hours it becomes looser. Th e sput um 
in the early stage is scanty, tenacious and sometimes streaked with blood ; 
it then becomes copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucoc 3 rtes and red blood corpuscles. 
Later it lessens in quantity and may become thick, yellow and muco-purulent* 
With the onset of expectoration there is generally an abatement in the 
symptoms, the rawness under the sternum disappears, and the feeling of 
pain or soreness about the pectoral muscles and the costal attachments of 
the diaphragm lessens. Th e feb rile reaction may last only 3 jor 4 days, but 
the cough and expectoration may go on for 10 days or TbngS, ^adually 
diminishing, until they are present only night and morning, and then cease 
completely. 

In the early stage the patient is flushed and the breathings may be slightly 
increased in rate, but it is rarely or neve r laboured, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonchal fremitus may sometimes 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The b re ath-sounds may be harsher and higher-pitched, 
particularly in infants anJ children, but they remain vesicular, and expira- 
tion may be prolonged. The voice conduction is unaltered. As a rule rhon chi. 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs, and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho- 
pneumonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Course. — This is variable. The patient may be convalescent in from 
7 to 14 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, in this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specific fevers 
and other diseases. 
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ProjpiotiSt^Bsoiichitis of the tube# if melj fatal, except when it 
oocoii in iniantf or the aged, or as a complication of advanced cardiac or 
renal disease. 

Treatment.— FnopKYLAOTic. — This consists in the avoidance of stufEy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In moutii^breatWs, stej[»s should be taken to deal with the condi- 
tions of the naso-pharynx inducing this habit, and instruction in normal 
breath^ given. In dusty occupations, suitable measures should be taken 
to minimise the irritant particles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered, some form 
of efficient gas-mask should be utmsed. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, is now being extensively 
used, and with some success. An autogenous vaccine is usually to be pre- 
ferred, if possible. The dose given depends upon the organism and varies 
from i to 50 or 100 millions. Two or three doses at intervals of 7 to 10 to 
14 days are usually given in the case of the stock vaccines, whereas with the 
autogenous a course of 6 to 12 gradually increasing doses is given at intervals 
^ about a week. 

CuBATiVE. — ^No matter how mild the attack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he 
should keep to his room till his temperature has returned to normal. The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60" to 65" F. 
While the temperature is raised the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast water, 
bruit juices in hot water, and linseed tea sometimes afiord great comfort. 
The air of the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some rehef to the 
distressing soreness so often complained of, A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, kaolin 
poultice or a liniment, such as camphorat^ oil or the acetic turpentine 
liniment, may be ordered. Some patients find a cold or hot compress to 
the neck conaiorting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— 60 minims to the pint of water at 160® F. — ^is the most comforting, but in 
later stages vapor pini (olei pini, min. 10 ; mag. carb. levis, gr. 10 ; aquam ad 
min. 120) — 120 minims to the pint — or a dry inhalation of creosote, terebene 
and spirits of chloroform may be useful. It is often wise to start treat- 
ment with an aperient, unless this is contra-indicated. In the dry stage a 
simple saline diaphoretic mixture may be given, with tinct. ipecacuanhas or 
vin, antimoniale in small doses. One-drop doses of tincture of aconite are 
also sometimes given. When expectoration ^itarts it may be encouraged by 
saline and stimulating expectorants, such as ammonium chloride or car- 
bcMMte, combined with squills and flavoured with spup of tolu or of Vir- 
ginian prune. For the first night it may be weU to give 10 grains of Dover’s 
powder to relieve discomfort and secure sleep. 
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Buzing coiivaleBoence the patient should take care to avoid ehill and 
should be given a more liberal met. A mixture of strychnine and jphosphoric 
add may be given for a few days, and a linotus or lozenge containing small 
doses of diamorphine (heroin) or other sedative, to lessen the inefEeotive cough, 
which not infrequently occurs, especially at night. Convalesoenoe is usuimy 
shortened by a few days* stay at the coast, especially the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or influenza, the treatment should be that appropriate to the particular disease. 

Aootb Catarrhal Bronceitxs ov thr Smallrr Tubbs 

S 3 rnon 3 rm. — Gapill^ Bronchitis. 

It is open to question whether this condition exists as a separate entity. 
When the finer bronchi and bronohioles are inflamed the alveoli invariably 
become involved, since very little swelling of the bronchiolar walls is sufficient 
to occlude the lumen of the tube, with the inevitable production of an area 
of lobular coUapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronchitis and broncho^pneumonia are identic 
cal. (See Secondary Broncho^pneumonia.) 

Acutb SuppuRAmE Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into prominence during the Great War. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and loanee. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
suffocative catarrh.^’ That name has unfortunately been applied loosely 
to a number of conditions associated with acute dyspnoea. 

AEtiologJ.-— couses.^The exceptionally severe winter of 
1916-17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mentioned. The condition 
affects young adults chiefly, and is much more common in men. Over- 
exertion, fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may be given, but often no 
obvious cause can be discovered. 

Exciting cauce , — The organisms usually found are the pneumococcus 
and Pfeiffer's H. influenzas, the latter being reported in 90 per cent, in some 
series of cases. The Micrococcus catarrhalis is also sometimes present. 

Pathology. — ^A very intense inflammation occurs in the medium-sized 
and small bronchi, leading to an exudate rich in leucocytes. The mfiam- 
matory process may extend to the alveoli, which then contain a fibrinous 
fluid, with entangl^ red cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the lungs 
are heavy and red in colour. On section the bronchi ate found to contain a 
thick yellow purulent fluid. Small areas of collapse and sometimes of 
broncho»pnaumonic consolidation are seen, and there is usually cedema of the 
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bases* Plastic pleurisy is not infrequent^ and the glands at the root of the 
lung are enlarged* 

Symptoms.— The onset is usually abrupt, often in young people appar- 
ently in robust health. A definite chiQ may occur, or only coryza and general 
malaise, with aching of the muscles. The temperature rises quickly and may 
reach 104® F. early in the disease. A cough soon develops and extreme 
dyspnoea is a characteristic feature. Expectoration starts early, often on 
the second or third day. At first it may be streaked with blood, but it soon 
becomes yellowish green and nummular ; it consists of almost pure pus ; 
there is often as much as 5 or 6 ounces in 24 hours. In most instances there 
is great prostration. In grave cases the patient becomes unconscious and* 
loses control of the sphincters. 

There is intense cyanosis, the face, lips and ears being purple. Respira- 
tion is rapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality 
though slight dullness is sometimes present at the bases. At first no 
signs may be discovered on auscultation, but soon the breath-sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from apex to base, both front and back. The pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema may follow. 

Course. — In favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxeemia, expectoration ceases and death occurs from exhaustion in 2 or 
3 days from the onset. In other cases the disease may last for weeks and 
proceed to recovery or death. 

Diagnosis. — The early occurrence of marked dyspnoea and cyanosis, 
the expectoration of copious pus, and the widespread rales without dullness 
are very suggestive of acute suppurative bronchitis. The disease must be 
differentiated from other conditions described as acute suffocative catarrh 
that are associated with extreme dyspnoea and cyanosis. 

Acute pulmonary oedema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, such as cardiac or renal 
disease, may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, 
but in these conditions the sputum is scanty, tenacious, sometimes rusty, a^ 
but rarely purulent ; moreover, cyanosis and dyspnoea develop late and 
depend upon the extent of the disease and the condition of the nght side of 
the heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Prognosis. — ^This is very grave. The mortality is high, often as much as 
50 per cent. Cases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the special strain of pneumococci concerned may be useful in 
limiting it. In any future epidemic, a trial should be made of sulphapyridine 
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(M. & B, 6^), The steam tent and the inhalation of medicated vapaurs, 
such as vapor benzoini, may give a little relief to the dyspnoea. Oxygen 
should be administered either by means of an oxygen tent, me double nasal 
catheter or the B.L.B. mask. Venesection may give temporary relief, but 
produces no lasting effect. Ammonium carbonate and potassium iodide 
are generally recommended. Stimulants, such as brandy and strychnine, 
should be given freely, and hypodermic injections of nikethamide (coramine) 
or leptazol (cardiazol) may be given. 


Secondary BRONcnms 

etiology. — Bronchitis, usually of catarrhal type— indistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
as a definite part of many acute infectious diseases and as a complication in 
others. Among these may be mentioned measles, whooping-cough, influenza, 
the enteric group, small-pox, diphtheria, malaria and plague. Acute 
nephritis of infective origin is often accompanied by acute bronclutis. Other 
conditions associated with bronchitis are pulmonary tuberculosis, glanders, 
secondary syphilis, pleurisy and gunshot wounds of the chest. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not to 
overlook the fact that it may not be the primary condition. In all cases of 
bronchitis in the early stages, the posability of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance in 
regard to treatment — for example, in malaria, nephritis and syphilis, in 
wlach treatment directed to the primary condition may be more helpful 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis due to Mechanical and Chemical Agencies 

Etiology. — Mechanical. — ^Attacks of acute bronchitis may be caused by 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron, asbestos or kaolin, acute 
bronchitis may result, but more often these conditions lead to chronic bron- 
chitis and pneumokoniosis. Pressure on a bronchus by aneurysm or new- 
growth. or irritation by the presence of a foreign body, may induce local 
acute bronchitis. The symptoms and signs are practically identical with those 
of the catarrhal form and need no special description. 

Chemical . — Acute bronchitis may follow the inhalation of chemical irri- 
tants, either as a result of occupation, accidents, attempts at suicide, or the use 
of poison gases in warfare. Special attention has been drawn to this subject 
by the large number of cases of “ gassing ” dealt with in the War of 1914-1918. 
Death not infrequently occurred, much acute suffering was caused, and 
some permanent damage has resulted in many cases which recovered. 
** Mustard gas ” produces its chief effects upon the skin, the eyes and the 
bronchi. A fibrinous exudate forms on the mucosa as a false membrane, 
which separates as a slough. The suffocative gases chlorine and phosgene 
affect the alveoli primarily and more intensely. Chlorine inhaled in a con- 
centration of 1 in 10,000 causes a rapid alveolar flooding with a serous and 
highly albuminous fluid, and if the victim does not die at once he is liable 
to suffer from an acute bronchitis. A condition called bronchiolitis fibrosa 
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obliterans may occur as a sequel. It is often associated with asthmatic 
dyspxuBa. 

Symptoms.^These are rimilar to those of acute catarrhal bronchitis, 
but there is great pain, distress and almost constant cough, often with 
co{uous expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, in 
the main, symptomatic and directed to the relief of pain, useless cough 
and distress. If there is cyanosis, oxygen should be given continuously if 
necessary by double nasal catheter or B.L.B. mask. 

Acute Fibbinous Bronchitis 

Synonym. — Acute Plastic Bronchitis. 

Definition. — A comparatively rare acute disease in which there is in- 
flammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

Etiology. — The cause of the disease is unknown. It is more common in 
males, and is met with both in children and in adults. It may be^n as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronchi only, or more 
frequently the smaller ones and the bronchioles. They are greyish white, 
solid or tubular, and when large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a oast extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
^iral moulding. Chemically, they consist of flbrin or of fibrin and mucin. 
Post mortem the casts may be seen in some places in situ ; in other areas 
the bronchi from which they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely inflamed, red in colour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 

Symptoms. — The disease generally begins somewhat abruptly with a 
cough and malaise. In the course of a few days the patient b^mes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99° or 100° F. The dyspnoea becomes 
more intense, and is the prominent and all-important symptom. The face 
is seen to be cyanosed, the alse nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced 
towards the same side. Vocal fremitus may be normal or locally dimmished. 
The percussion note is somewhat hyper-xesonaut over the anterior chest-wall, 
but behind there may be some degree of dullness over one or other lobes. If 
the bronchi are xmilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the presence of rhonchi or r&les. Marked stridor 
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IB sometimes heard with respiration. A special sign, the bruit de dia^u,** 
has been described when the cast li^ free in the bronchial lumen, it is a 
dry clicking sound, caused by the flapping of the cast against the wall of the 
bronchus as the air passes over it. The ordinary sputum does not ehow any 
peculiarities. It may, however, show Ourschmann’s spirals, Charcot^l-eyden 
crystals and eosinophile cells, and it may be absent until the crisis opours. 
This consists in the expectoration of the cast after a violent fit of eougtog. 
The cast may be stained with blood, or there is sometimes actual hiemopt^is. 
The peculiar nature of the expectomtion often escapes notice, unless it is 
examined by floating in water, when a large intact cast is revealed. The 
dyspnoea ceases immediately after the cast has been expellcKl. 

Complications and Sequels. — Emphysema may occur as the result of 
the violent coughing, or the disease may become chronic, recurring at intervals 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the cast becoming impacted between the vocal cords. 

Course. — The disease is generally self-limited, terminating with the 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 

Diagnosis. — The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and heemoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Prognosis. — The immediate outlook is fair. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with its usual results . The ultimate prognosis is, therefore, not good . 

Treatment. — The patient should be kept in bed and treated as a case 
of acute bronchitis. Inhalations of medicated vapours often afford relief. 
Potassium iodide is believed to expedite the separation of the cast. Intra- 
tracheal injections of olive oil or hme water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 

2. CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to classify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
so that the same classification may be followed. At the same time it must 
be admitted that, especially in the catarrhal forms, the clinical manifestations 
are somewhat varied 

Chronic Catarrhal Bronchitis 

^Etiology. — The causes are practically identical with those of the acute 
form, of winch it is in most cases a sequel. 
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I* Tliis afiection may commence at any ago, althougL it ie more common in 
3- mid^e life and with advancing yeare* Men are more frequently afiected 
3 . than women. It seems also to have a special incidence in eQm&.iamilie8. 
If, It is more common in dam^. and Jpggy. and is favoured by urban 

conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
5^ emphysema and is aggravated in turn by this condition. It is especially 
favoured by cardiovascular lesions, such as valvular defects and arterial 
"7. disease ; also by gout, chronic nephritis, syphilis and alcoholism. Con- 
f ^ ditions associated with chron ic co ugh predispose to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarette- 

The bacteria found are practically identical with those in acute bronchitis, 
the commonest being the pneumococcus, Friedlander’s pneumobacillus, 
Micrococcus catarrhalis, streptococci and staphylococci. Mixtures of two 
or more of these may be present. A rarer cause is bronchial spirochmtosis, 
from infection with the S, broTichialis. 

Pathology. — The bronchi show chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic hypereemia and 
also from productive changes in the connective tissues. The mucous glands 
may be hypertrophied or atrophied, and there may be widespread desquama- 
tion of the ciliated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by flbrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or only 
marginal. Post mortem, the lungs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of oedema at the bases. 

Symptoms. — A patient with chronic bronchitis complains of his “ chest.** 
By this he means that he sufEers from cough, expectoration and shortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet suffer for years 
from a winter cough. It may occur frequently throughout the day and in 
attacks at night, or only in the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chrome bronchitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, 
the “ crachats perl& ** of Laennec ; on the other hand, there may be a 
profuse expectoration resembling unboiled white of egg diluted with water, 
constituting the form described as “ pituitous catarrh ’* or “ bronchorrhoea 
serosa.** Usually the sputum is mucous or muco-purulent and contains 
peyish-black particles mixed with a frothy ^fluid. The dy^noea is largcljr 
due to the accompanying emphysema, and so indicates the degree of chron- 
iSty of the disease." At first the patient may only notice that he gets out of 
breath on going upstairs or on mounting slopes, but later even walking on 
the level causes dyspnoea. 

Slight rises of temperature occur in the acute exacerbations of the 
catarrhal process. Slight cyanosis is frequently observed, especially after 
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exercise, when the accesso^ respiratorjr muscles are caUed into play. SoxUe- 
times rhonchal fremitus is felt. Movement of the chest is restricted by 
emphysema, and the percussion note then becomes hyper-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi are 
heard all over the lungs, with bubbling r&ks if there is thin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unafiected. The fingers may oe slightly 
clubbed, and further evidence of venous obstruction apparent in the dilated 
venules on the cheeks or along the costal attachments of the diaphragm. 

Complications and Sequelae. — The following changes may occur in the 
lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma or 
attacks of bronchial spasm sometimes form a complicating factor in chronic 
bronchitis, especially in the cases of so-called bronchorrhoea. The increased 
cardiac strain may lead to right-sided dilatation, with basal pulmonary 
congestion, ascites and osdema of the legs. Late in the disease, as the result 
of the cyanosis, a peculiar form of confusional delirium is met with, wUch is 
worse at night. 

Cotirse. — The disease once firmly established, unless relieved by suitable 
climatic treatment, remains chronic and becomes progressively more severe 
as further damage is wrought in the lungs with each hibernal exacerbation. A s 
the emphysema develops, a vicious circle is initiated, the aerating power of 
the lungs diminishes, and finally cardiac failure ensues. 

Diagnosis. — Chronic bronchitis must be distinguished from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectasis. 
In tuberculosis with bronchitis there is generally wasting, and often flattening ^ 
of the chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lessens 
gradually, tuberculosis should be suspected. The diagnosis is clinched by 
the presence of tubercle bacilli in the sputum. In bronchitis secondary to^ 
heart failure, in addition to the cardiac signs, the rales in the lungs are chiefly 
basal and the rhonchi are not so universally distributed. In bronchiectasis 3 
the signs are usually characteristic and often limited to one lobe. The X-rays 
may afford useful aid in diagnosis. 

Prognosis. — The immediate prognosis is good, the ultimate is bad. 
Much depends upon the patient’s social condition and opportunities for 
treatment, especially in respect to climate. The expectation of life of a 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis should live in a warm, 
equable and dry climate. In England the south-western districts are best, 
but it is advisable to winter farther afield if possible, either on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should be avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difficult. 
Much time should be spent out of doors, provided that the patient is not 
exposed to the inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 
or irritant particles. 

In England it is difficult to find an outdoor occupation conforming with 
these denderata, consequently light indoor work in a good atmosphere 
should be advised. Clothing should be warm but light, and afford special 
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S tateotion to tbB cbest without overloading, as some patients are Uable to 
o. Excesses in diet are to be avoided, also alcohol and heavy smoking. 
The general nutrition should be well maintained, and many patients, especially 
those of spare habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If cough is troublesome and expectoration tenadous or scanty, various 
combinations of expectorant remedies are useful, such as ammonium carbonate 
or chloride, tinct. ipecacuanha, preparations of squills or senega, with tolu, 
liquorice or Virgiimn prune as flavouring agents. A simple saline mixture 
such as K. Sodii bicarb., grs. 10 ; sodii cMorid., grs. 3 ; sp. chlorof., min. 5 ; 
aquam anisi ad fl. oz, 1, taken with an equal quantity of hot water in the morn- 
ing or at night, may help to clear the tubes ” and give the patient a spell of 
freedom from cough. In older patients the ether and ammonia mixture 
may be given, and in cases with bronchial spasm potassium iodide with 
anti-spasmodics, such as stramonium, lobelia, belladonna or grindelia, may be 
of great value. Various antiseptic drugs, such as turpentine min. 10, terebene 
min. 6-10, creosote min. 3 in capsules or perles, have been recommended, and 
the elixir thymi et diamo^hin. B.P.C. min. 60. Sedative lozenges, such as 
compound liquorice, heroin or codeine, are often useful in checking useless 
cough. Intercurrent attacks of acute bronchitis must be treated on the 

^ 108 described under that condition and the patient kept indoors or 
, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Liniments 
applied to the chest-wall, especially those containing camphor, tuimentine 
or belladonna, are soothing and afiord relief. ,Care should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predominant organism is the Micrococcus catarrhalis or FriedUnder’s 
pneumo-bacillus, an autogenous vaccine prepared from the sputum amelior- 
ates the symptoms when given in small doses. This should be considered 
especially m cases unable to undergo suitable climatic treatment. 

Chronic Suppurative Bbonohitib 
Synonjm.— Fetid Bronchitis. 

AStiologj.^This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with fetid purulent sputum. In some forms of chronic bronchitis the secre- 
tion may ftom time to time accumulate in the bronchi and prove ofiensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is fetid up to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial sjscretion becomes purulent, and 
ulceration of the bronol^l wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with osdexna of the bases, may be seen. Pus of an ofiensive nature exudes 
from the cut ends of the bronchi. 

Sjrmptoms.-^The8e resemble those found in chronic bronchitis, with, 
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in addition, the unpleasant characteristios of the sputum, in which Bittrioh’s 
plugs may be found. These are small, yellowish bodies, with an intensely 
offensive odoxir, composed of compact secretion. 

Complications and Sequelae. — ^Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyasmia sometimes ensues, with the formation of secondary 
abscesses in the brain. 

Course,— -The disease is progressive, but in the early stages there mav be 
long remissions in which the sputum is not offensive although the bronchitis 
persists. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of the chest 
is of great value in revealing these conditions, and lipiodol or neo-hydriol 
investigation will usually serve to distinguish between them. 

Prognosis. — ^As the disease becomes firmly established the patient’s 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few years, either from exhaustion, toxaemia or 
pyaemia. 

Treatment. — An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. If sputum is copious, postural drainage 
by means of a Nelson bed may be useful. Creosote vapour baths are also 
of great value. Apart from this, the treatment is as for chronic bronchitis. 

CuBONio Sbconbaby Bronobitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essential condition, 
and that treatment must be directed especially to the primary disease. 

Chbonio Bronchitis from Mbohanioal and Chemical Agencies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pnemnokonioses, 

Chbonio Fibrinous Bronchitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of chronic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabronchial casts. There is then cough and 
dyspncBa, which abate with the expectoration of the cast. It therefore 
very closely resembles acute fibrinous oronchitis, and the treatment indicated 
is that described above. 


TUMOURS OF THE BRONCHI 

Tumours arising in the bronchi may be (a) simple or (b) malignant. 

(o) Simple tumour following varieties occur : Adenoma, lipoma, 
myxoma, papilloma and chondroma. Any of these may lead to bronchial 
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obstruction and, in consequence, to either collapse or bronchiectasis. Adenoma 
is of sufficient frequency and importance to require separate description. 

(6) MalignaTU tvmours . — Primary carcinoma or sarcoma may originate in 
the bronchi. In carcinoma the growth is usually of the columnar type, and 
arises from the lining epithelium of the bronchi or from that in the mucous 
glands. Oat-celled tumours also occur, and occasionally squamous-celled 
carcinoma. In some instances secondary deposits of carcinoma may follow 
very closely the paths of the main bronchi. Sarcoma may originate in the 
connective tissue of the bronchial walls. 

Although the majority of primary malignant tumours within the lung 
originate in the bronchi, either from the lining epithelium or from the cells 
of the mucous glands, their pathological effects and clinical manifestations 
are in the main pulmonary, and it is therefore more convenient to describe 
them as tumours in the lung (see pp. 1219-”1222). 

Adenoma op Bronchus 

Etiology. — Adenoma of the bronchus occurs about equally in the two 
sexes, and usually in adults below the age of 40. 

Pathology. — The tumour is at first small and of polypoid form, as a 
rule arising in a main bronchus, but not infrequently in the branch to the 
lower lobe. It is about twice as common on the right side as on the left. 
The bulbous end is generally directed towards the trachea. The surface is 
usually smooth and shiny, but may be nodular. An erroneous diagnosis of 
carcinoma was not uncommon in the past owing to differences of staining of 
certain of the constituent cells and their irregular distribution in the con- 
nective tissues. Metastases, however, are unknown. An adenoma often 
projects through the bronchial wall, giving it a dumb-bell or cottage-loaf 
conformation. 

Clinical Features. — Often the earliest symptom is haemoptysis, and 
this may be slight or profuse, since adenomata are very vascular and bleed 
easily. In other cases the tumour causes bronchial obstruction with resultant 
cough and wheezing, proceeding later to pulmonary collapse or bronchiectasis. 
Dry pleurisy may be an early result of infection, and at times pleural effusion 
or empyema may conceal the underlying cause. 

Diagnosis. — Other causes of hsemoptysis must be considered, such as 
pulmonary tuberculosis, mitral stenosis, dry bronchiectasis or bronchial 
carcinoma. Pulmonary collapse may suggest an unresolved pneumonia. 
In cases of pleural effusion or empyema the diagnosis is liable to be over- 
looked. The injection of lipiodol or neo-hydriol, or tomography, will often 
reveal a blocked or deformed bronchus, but the diagnosis can only be estab- 
lished by microscopical examination of a portion of the tumour removed 
through a bronchoscope. 

Prognosis. — This varies with the stage al^which the diagnosis is estab- 
lished. If the condition is recognised e%Tly, and treated before the growth 
has extended outwards through the bronchial wall and before bronchial 
obstruction and septic infection have occurred, the outlook is favourable. 

Treatment. — wTien the adenoma is recognised before secondary effects 
have developed, piecemeal removal through a bronchoscope, followed by 
radon application is often completely successful. There are, however, the 
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risks of hsemorrhage, primary and secondary, and of local recurrence, especi- 
ally when the growth has extended outside the bronchus. Deep X-ray therapy 
has been recommended. If secondary bronchiectasis and fibrosis have 
occurred, lobectomy, or in rare cases pneumonectomy, may be necessary. 


THE INFECTIVE GRANULOMATA 

Syphilis. — During the secondary stage, a generalised hypenemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 
catarrh with the usual symptoms and signs, a condition that has been called 
syphilitic bronchitis. It is frequently beneficially influenced by anti- 
syphilitic treatment. In the tertiary stage, gummata may form in ox near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although the latter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronctuectasis. If 
the gummata extend into the lung, as may happen in rare instances, destructive 
lesions with cough, expectoration and hasmorniage may result. This condition 
is more fully described in the section on pulmonary syphilis (see p. 1218). 

Tubehculosis of the bronchi occurs as part of pulmonary tuberculosis 
and does not require separate description. 

Lbfbosy. — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce bronchitis, and they are progressive, leading to cough, 
expectoration, wasting and asthenia. The general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presence of leprous lesions elsewhere, and the absence of tubercle bacilli 
from the sputum. 

BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of the main bronchi or of their subdivisions within the lungs 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms difEer according to whether the 
obstruction is sudden and complete, in which case collapse of the correspond- 
ing lung is the rule, or whether it is partial and more gradual, when bronchi- 
ectasis usually results. Obstruction of the smaller bronchi may result from 
spasm as in asthma (see p. 1148) or from disease as in small- tube and capillary 
bronchitis (see p. 1133). 


(a) Internal Causes 

These are most conveniently considered in two groups — (1) Foreign 
bodies ; (2) those due to disease or cicatrisation of the bronchial walls. 

(1) Foreign Bodies in the Bronchi 

These usually gain access through the lar 3 mx and trachea by inhalation. 
Any inhaled foreign body that is small enough to pass down the trachea may 
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reach a main bronchus, more commonly the right, or if it is small it may pass 
into one of the secondary bronchi. It may at once become impacted, or be 
moved by cough, but unless it is expelled in this way, it is sooner or later 
drawn into the smallest bronchus that will receive it, and there becomes 
impacted. 

'Che recorded varieties of foreign body thus reaching the bronchi are 
very numerous, but among the more common are pieces of bone, beads, pins, 
coins, ear-rings, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsil or adenoid growths after tonsillectomy. Even a living 
fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in the bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Patnology.— The pathological changes resulting from a foreign body 
in a bronchus depend upon the nature of the foreign body, the duration 
of its stay, the size of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comparatively 
little septic, and if it be removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
the other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly. A soft type of foreign body may swell and com- 
pletely obstruct the bronchus it reaches, leading to complete collapse of the 
corresponding lung area, often the whole or hwf.of the lower lobe. If the 
stay of any foreign body is prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned^ 
If the obstruction is partial, septic bronchitis, with stagnation of the bronchial 
exudate and pus behind the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In 
other cases gangrene of the lung results. Net infrequently an empyema 
may occur and the foreign body may be found in the empyema cavity. 
Suppuration round a foreign body may lead to localised intrapulmonary 
suppuration or abscess. Simple bronchial obstruction, uncomplicated by sepsis, 
may lead to bronchiectasis, owing to the resultant lowering of intrapleural 
pressure. 

Symptoms. — During the passage of the foreign body through the larynx 
and trachea urgent 63 nmptoms may occur which leave no doubt as to what 
has happened ; but this is not invariable, and the patient may not be sure 
whether he has inhaled or swallowed it. In any case, after a bronchus has 
been reached, there may be a latent period which engenders a sense of false 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. The cough n^ay lead to the expulsion of the 
foreign body, or may cause dyspnoea if it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local septic changes 
are set up expectoration occurs, sometimes mucoid and copious, at others 
muco-purulent. Haemoptysis is not uncommon. Pain may be absent, but 
is often severe. The temperature is generally normal for the first few hours, 
but soon rises, especially if bronchitis, pneumonia or broncho-pneumonia 
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develops. The further symptoms are those of the reactive changes and 
complications which ensue. 

The physical signs naturally depend upon the bronchus afEected and upon 
the degree of obstruction. They are at first those of deficient air entry. 
The afEected aide may show less movement, and there may be some recession 
of the lower intercostal spaces in young people. If a large bronchus is in- 
volved and collapse results, there is some displacement of the heart, to the 
afEected side. Vocal fremitus may be diminished or ateent, the percussion 
note impaired, and the breath-sounds and voice-sounds weak or ament over 
the whole or part of one lung, almost invariably the lower lobe. When 
bronchiectasis, empyema or other conditions develop, their characteristic 
signs become apparent. 

Complications and Sequelae. — These have been enumerated in describ- 
ing the pathological results. Sometimes septic meningitis or cerebral abscess 
develops. 

Course. — Spontaneous relief may occur in two ways, either by the foreign 
body being coughed up, as may happen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and be discharged in an abscess bursting through the chest 
wall. In both cases, if an interval of more than days occurs, irrecoverable 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
some of the septic complications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 

Diagnosis. — ^The history of disappearance of some article from the mouth 
in the act of laughing, breathing, yawning, coughing or sighing, should always 
arouse suspicion of an inhaled foreign &)dy. If si^s indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the chest should be taken in two difEerent directions, in 
case the shadow may be merged in that of the scapula or of the ribs. The 
possibility of a foreign body should always be borne in mind in cases of uni- 
lateral basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an ansssthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be remembered. 

Prognosis. — This is grave unless the foreign body is removed within 36 
hours, owing to the various dangerous complications that may ensue. Ex- 
cluding the few cases in which cure occurs by spontaneous discharge of the 
foreign body, about 50 per cent, of cases left untreated die within 1 or 2 
years. 

Treatment. — This consists in removal, if practicable, as soon as possible 
after the diagnosis is established. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appropriate forceps. In case of failure the question of 
pneumotomy may have to be considered. If this is decided on, every effort 
must be made to localise the foreign body by X-ray examination. If intra- 
pulmonary or pleural suppuration has occurred, this must be dealt with 
surgically, and sometimes the foreign body can be removed at the same time. 
The medical treatment of the cases consists in that of the various conditions 
resulting. 
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(2) Obsteuction or Stenosis from Disease or Cicatrisation of the 

Bronchial Wall 

Etiology. — Primary bronchial new-growths, including adenoma, 
colunmar-ceUed carcinoma, oat-celled tumour and squamous-celled carcinoma 
lead to bronchial obstruction at an early stage. These conditions produce 
symptoms and signs practically identical with those of new-growths in the 
lung (see p. 1220). 

A plug of mucus or a blood clot may cause temporary obstruction of a 
large bronchus. 

The causes of cicatrisation are those leading to ulceration of the 
bronchial wall, with subsequent healing, such as syphilitic processes in and 
around the bronchi, ulceration from injury produced by a foreign body or in 
its removal, or by the inhalation of severe irritants. The fibroid variety of 
tuberculosis may also produce it. 

Pathology. — The stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in inspiration, but not expelled during expiration, producing emphysema, 
with ^adual bronchial dilatation. When the obstruction is more complete 
the air is absorbed, the lung tissue gradually becomes fibrotic, and the 
bronchi dilate further. 

Symptoms.^^ough, not infrequently of paroxysmal character, is an earl^ 
symptom and is usually a continuation of that caused by the primary condi* 
tion. It may be dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause dyspnoea, by obstructing the 
narrowed bronchus. If bronchiectasis develops, the sputum usually becomes 
fetid. 

The physical signs are those of collapse of a part of the lung and are 
progressive. Local limitation of movement and flattening, with displace- 
ment of the heart to the affected side, may be apparent on inspection. The 
vocal fremitus is diminished, the percussion note, impaired at tot, may pro- 
gress to complete dullness when fibrosis develops. The breath-sounds are 
weak or even absent, and the voice-sounds diminished. In the early stages a 
bronchial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. 

Complications. — These are similar to those in stenosis from a foreign 
body, notably fibrosis and bronchiectasis. 

Course. — Unless the primary condition causing the stenosis is one which 
can be arrested by treatment, the condition is progressive, and eventually 
the area of lung beyond the obstruction becomes permanently functionless. 

Diagnosis. — Bronchial cicatrisation must be differentiated from obstruc- 
tion due to extra bronchial causes, such as pressure from new-growths, 
aneurysm anrl the otlier mefliasf inal renditions mentioned in tlic section 
below. The history, the physical signs and examination by X-rays and, if 
necessary, by the bronchoscope may help in distinguishing. The Wassermann 
reaction should be investigated in every case wheie the stenosis is proved tO 
be of intra bronchial origin. 
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Progno^.-— This varies with the cause. It is most favourable in cases 
due to syphilis submitted to treatment at an early stage. 

Treatment. — Vigorous anti-syphilitic treatment should be em^oyed m 
cases due to syphilis. In other cases the treatment is to rdieve symptoms 
by appropriate measures. 

(6) Extebnal Causes 

These may be subdivided into — (1 ) Mediastinal conditions, chiefly enlarge- 
ment of the bronchial or mediastinal glands from tuberculosis, Hodgkin’s 
disease or malignant growth, aneurysm of the aorta, mediastinal abscess, 
pericardial effusion and (esophageal new-growths. (2) Inlfapthnonary 
causes, generally primary or secondary new-growths. 

Symptoms. — These are practically identical with those just described, 
but in addition there are those of the condition causing the pressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not be employed where there is any suspicion of an 
aneurysm. 

Prognosis. — This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
suppuration. 

Treatment. — This can only be palliative in the majority of cases. Useless 
cough may be checked by a sedative linctus of diamorphine (heroin) or 
morphine. Dyspnoea when due to spasm may be lessened by inhalations of 
creosote and spirits of chloroform, or by administration of oxygen. Pain 
may be relieved by aspirin or other analgesic drugs. 

ASTHMA 

The term asthma has been loosely employed to denote any form of 
dyspnoea of expiratory type occurring in paroxysms. For all conditions 
other than that now to be (described some descriptive qualification should be 
employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently in patients of neuropathic inheritance. It manifests itself 
in attaclro of severe expiratory dyspn(»a due to excessive vagal discharges, 
set free by peripheral irritation, chemical agencies or cerebral influences. 

/Etiology. — Probably no other disease shows such a varied and complex 
causation, but studies of idiosyncrasy and anaphylaxis have served to 
explain many of the obscurities. 

Predisposing causes, — Age , — The first attack mc^ occur at any age, 
even as early as the perio<l of the first dentition. The majority of cases 
begin before the age of 25. 

8ess , — Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

Eeredity , — ^Asthma certainly runs in families. The heredity is not always 
direct, the nervous instability sometimes being evidenced in other generations 
by migraine, epilepsy or hysteria. The view that hypexsensitiveness to 
certain proteins is inherited is now discredited, and it is believed that an 
unduly irritable bronchial centre is the factor transmitted by heredity. 
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OAer diseases. — Gk>ut and sypiiilis are said to predtspoae to astkoia. 
Bronchitis not infrequentlj leads to paroxysms in patients with asthmatio 
tomleiiotes. Tnbercmosis of the lung occasionally induces it, but here again 
it is probably in patients with the asthmatic diathesis. 

(Mmate and toccdUy. — ^Asthmatics seem very sensitive to both of these, 
but no general relationship can be proved, as the effects are most variable. 
Some patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and naso-pha/tynx. — Nasal obstruction from swelling 
of the turbinates, deflection of the septum, spurs and polypi, and conditions 
of the naso-pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose to asthma, and may also be exciting causes of the actual paroxysm. 

Exciting causes. — Chemical substances. — The emanations from certain 
animals may be the determining cause. The best known of these are the 
horse and cat, but rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar effect. Even human hair appears capable of discharging the 
paroxysm. The dust from some substances, such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuanha, and the scent and the pollen of 
grasses and flowers ma^ act in a similar fashion, as also may articles of diet, 
and many drugs. This factor in causation has attracted much attention 
— ^in this country by Freeman, Coke and Bray, and in America by Walker. 
It is claimed that at least 50 per cent, of asthmatics show hypersensitiveness 
to various protein antigens obtainable from animals, grains, bacterial bodies, 
foods and orugs, and over a hundred are now available for routine testing of 
these patients. The analogy with the causation of hay fever and paroxysmal 
sneezing is obvious. This group has been referred to as allergic ” asthma. 

Peripheral irritation. — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may be asthmogenic in those of asthmatic tendency. 

Oastro-mtesUnal disturbance. — This is well recognised as a cause, and most 
asthmatics find by experience the penalties of a heavy late meal and of 
indigestible articles of diet. It is possible that actual metabolic errors may 
be a factor, as in the so-called ** week-end asthma,” due to altered condirions 
of diet and exercise at this period. 

Qenito-urvmry conditions, particularly in women, notably ovarian or 
uterine disorders, sometimes act in inducing asthma. 

Ouitamous. — Asthmatics are peculiarly liable to urtioaria and eczema, 
although these conditions usually alternate with the asthmatic attacks. 

Nervous footers. — Fatigue, emotion and nervous shock may precipitate 
an attack. This factor cannot be ignored, even in cases due to protein 
hypersensitiveness, as is shown by a well-known case in which a patient 
susceptible to roses developed asthma when handed an artificial rose. 

Pathology. — ^Numerous theories have been propounded to explain the 
asthmatic paroxysm. Among these may be mentioned vascular turgescence 
of the bronchial mucous membrane, spasm of the bronchial muscle and 
increased secretion of the mucous glan^^ Spasm of the diaphragm or of 
the in8|urato^ muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodie and Dixon, and this view is strongly supported by their observations 
on the effects of drags on the bronchial musculature. Muscarine, pilocarpine 
and physostigmine produce bronchial constriction and asthmatio symptoms 
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in animab, while atropine, hyoscyamine and chloroform abolbh these 
efEects. 

There can now be little doubt that the broncho-constriotor fibres of the 
vagus are the channel by which the impubes discharging the asthmatio 
paroxysm reach the bronchi, although the possibiUty that impubes leading 
to vaso^dibtation and to increased bronchial secretion are concerned^ 
must be admitted* 

Anaphylaxis. — The important part played by extraneous proteins in the 
genesis of asthma and the obvious analogy between the asthmatic paroxysm 
and the symptoms of anaphylactic shock have suggested that in many oases, 
if not in all, asthma is an anaphylactic phenomenon. Evidence is aooumu*^ 
lating in support of this view. It has been shown that the lungs of the 
guinea-pig lolled in anaphylactic shock show extreme constriction of the 
bronchioles. Asthmatics are well known to show anaphylactic tendencies, 
and especial care in the administration of antitoxic serums is necessary with 
them. It b of some interest to note that the Eppinger and Hess group of 
vagotonics show urticaria, dermatographia, eosmophilia and liability to 
anaphylactic shock, all conditions which occur in asthmatics. It is temf^g, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Coke and the American workers have demonstrated the cutaneous hyper- 
sensitiveness of many asthmatics to special foreign proteins. Fuiraer 
research is needed before it can be accepted that anaphylaxis accounts for 
all oases of asthma, but it is almost certainly an important factor in 
many. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in the da 3 rtime. There are 
often preliminary indications some hours beforehand, constituting the 
asthmatio aura.” These include restlessness, irritability, mental exaltation, 
less frequently depression, itching of the nose or chin, fiatulence or polyuria. 
Some attacks are ushered in by corysa. Such warnings are not constant, 
and the sufferer usually wakes from sleep with a feeling of suffocation. In 
early attacks great restlessness, anxiety and alarm occur. The diAculty 
in breathing and the sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open the window, and fixes his arms to bring into action 
all possible muscles of respiration. Respiration, although laboured and 
difficult, is often slow, inspiration being short while expiration is greatly 
prolonged. Both are accompanied by loud wheezing sounds, audible at a 
distance from the chest. The patient appears pale, but the lips are dusky 
and the expression is anxious and distressed. The j ugular veins are diat^ded 
and prominent. The accessory muscles of respiration are seen to be in violent 
action, notably the sterno-mastoids, scalenes and pectorals. The skin is moist 
and there may be marked sweating. The chest is much distended, and at 
each violent attempt at inspiration very little further enlargement occurs, 
while there is often sudring-in of the supra-clavicular and lower costal 
regions. 

Percussion reveals marked hyper-resonance and encroachment on the 
cardiac and hepatic dullness. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are obscured by abundwt 
sonorous and sibilant rhonchi, and later by bubbling rfiles at the bases. The 
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pulse is small, quick and sometimes irregular. There is usually marked 
epigastric pulsation. A differential blood count during an attack may show 
an eosinophilia of as much as 35 per cent. Gough does not develop until 
late in the paroxysm, and is quickly followed in many cases by the expectora- 
tion of small pellets, caUed ** perles *’ by Laennec, and often likened to boiled 
sago or tapioca. These were carefully studied by Cursebmann, and when 
examined on glass on a black background, prove to consist of a central highly 
refractive mucinoid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leucocytes, mostly eosinophils, may be seen 
entangled in the mucus. The sputum frequently contains Charcot-Leyden 
crystals, which are now accepted as spermin phosphate. With the onset of 
expectoration the dyspnoea quickly lessens, and the attack subsides. The 
patient often passes a large quantity of pale urine and then may sleep until 
morning, awaking in apparent conifort. More frequently he appears pale, 
tired and anxious. 

Course, Complications and Sequels. — Such an attack may last from 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into hours, with little or no remission, 
the condition is often termed status asthmaticus.” The patient may bo 
extremely ill, and death may occur unless the attack remits spontaneously 
or as a result of treatment. More often the attacks recur at the same time 
each night for a considerable period extending to weeks, and then pass off, 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter with successive attacks, and increasing 
emphysema may develop. This in turn leads to secondary bronchitis, which 
persists, together with some degree of permanent (edema of the bases. Later 
still the cardio- vascular changes incidental to emphysema occur as sequels, 
namely, engorgement of the right heart, tricuspid regurgitation, venous stasis, 
ascites and osdema. Chronic asthmatics frequently present a characteristic 
appearance. Of thin build, with sallow complexion, anxious expression and 
nervous manner, they often have a long neck, high straight shoulders, and a 
forward stoop. Asthma necessarily imposes limitations upon those who suffer 
from it at all severely, although many asthmatics lead active, useful lives in 
spite of their disease. 

Diagnosis. — This involves the differentiation from other forms of dys- 
pnoea, particularly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnoea are : 

1. Bronchial asthma or sjmmodic dyspnoea complicating chronic hronchUis 
and emphysema , — This condition is sometimes a late result of true asthma, 
but may occur independently. The dyspnoea is more persistent and is more 
definitely related to the bronchitic attacks, being therefore more common in 
the winter. 

2. Ca/rdiac dyspnoea or cardiac aMma, — This, like true asthma, is usually 
nocturnal, but the signs of failure of compensation in association with valvular 

myocardial disease usually make the nat^ire of the dyspnoea clear. 

3. Uroemic dyspnoea or renal asthma , — ^This is also not infrequently noctur- 
nal and may be aunost indistinguishable from true asthma. Examination of 
the urine, the urea and non-protein nitrogen content of the blood, usually 
enable the distinction to be made with certainty. Cardio-vascular changes 
with high blood pressure are frequently but not invariably present. 
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4. Hay asthma is probably only a seyere form of hay fevai and is to be 
regarded as a variety of true asthma. 

5, Pulmwmry tuberculosis may be ossoaotod with asthmoHe dyspnoea . — 
The (Ufierentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may ^ve a clue. It is a wise precaution to 
examine the sputum for tubercle baciUi in all cases of asthma. A low blood 
pressure in an asthmatic should also arouse suspicion of tuberculosijs. 

The dyspnoea of laryngeal or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact that it is chiefly of inspiratory 
type, and may be associated with stridor, instead of wheezing. In all cases 
of doubt the chest should be examined with the X-rays to exclude aneurysm 
or new-growth. 

Prognosis. — ^When the disease starts in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarmio" that n fatal issue may seem imminent, yet death 
rarely occurs. In chronic cases, the ultimate prognosis is made more serious 
by the complicating emphysema and bronchitis, and in spite of popular 
belief, the asthmatic has less than the normal expectation of life. 

Treatment.— (a) During the attack. — The list of anti-spasmodic drugs and 
measures employed is a long one, and it is impossible to foretell which will be 
efficacious, for asthmatics vary as widely in their response to drugs as thev 
do in regard to asthmogenic causes. Drugs may be administered for this 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Adrenaline hydrochloride, in doses of 2 to 5 minims of a 1 in 
1000 solution hypodermically, may act with dramatic eflScacy if administered 
sufiBciently early, but it should be given cautiously to elderly asthmatics. 

It may also be combined with pituitary extract, as in the special preparations 
evatmine, pitrenalin and asthmolysin. In status asthmaticus, the procedure 
suggested by Sir Arthur Hurst may give relief. A syringe of 1 c.c. capacity is 
filled with adrenaline solution 1 in 1000. This is slowly injected over a period of 
several minutes to half an hour or until the spasm relaxes. Ephedrine hydro- 
chloride, in tablets of gr.^ to {, has proved itself a useful substitute for adrenaline 
in some cases and can be given by the mouth. Pseudo-ephedrine in doses of 
J to 1 grain is often helpful where ephedrine fails. Ephetonin, a synthetic 
preparation of similar character, is also sometimes employed. Adrenaline 
often proves helpful as a nasal spray, especially in combination with chlore- 
tone. A weak solution of cocaine and atropine in an oily excipient has 
been much employed as a nasal spray, but it is not devoid of risk if used 
indiscriminately. The fumes of burning nitre paper, or of a powder composed 
of tobacco, stramonium and nitre, sometimes help to relieve the distress, 
but they should be avoided in cases with bronchitic complications. Smoking 
a cigarette or a cigar may be helpful in patients who do not smoke habitually ; 
others are helped by cigarettes containing stramonium. Inhalations of 
amyl nitrite, ethyl iodide or chloroform may be tried in some cases. Various 
drugs have been employed, of which pota^ium iodide and bicarbonate witili 4 
tincture of stramonium, hyoscyamus, lobdia or belladonna are the mosi 
useful. Twenty minims of liquid extract of grindelia every 20 minutes 
for three doses have been found useful in some cases. Other drugs which 
have been recommended are chloral hydrate, phenacetin and the other coal 
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tar antipyretic of caffeine tri-odide (eupnine) in 60 minim doses, 

and an emulsion of benzyl benzoate, 120 minims every 2 hours. Other measures 
include drinking a cup of strong coffee, the application of a mustard leaf 
over the sternum, and placing the feet in hot water and mustard. In very 
severe cases, if all else fails, it may be necessary to inject morphine or dia- 
morphine (heroin), but this should only be done after careful consideration, 
owing to the danger of inducing habit particularly with heroin. It is especially 
dangerous in cases of status asthmaticus. 

(6) Between the attacks . — The greatest care should be taken to discover 
and deal with any predisposing or exciting cause. The patient should live 
in that locality which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which the 
asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midday. Dextrose has proved to be helpful in 
some cases of asthma in childhood. It is recommended to give 3 teaspoonfuls 
in lemonade or orange juice 3 times a day, with extra sugar and sweets at 
meals. Alkalis may also be given at the same time. Fatigue, overwork and 
emotional stress are to be avoided. Care should be taken to see that the 
bowels act efficiently. The general health should be maintained by every 
possible means. Arsenic may be given by the mouth or intravenously or intra- 
muscularly as sodium cacodylate (gr. f in min. 15 sterile water). When the 
patient is having a series of attacks, iodide of potassium with one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the galvano-cautery may alone 
be efficacious. In cases complicated by bronchitis, the sputum should be 
examined bacteriologically, and a vaccine may be made from the predominat- 
ing organisms, but small doses and very gradual increments should be em- 
ployed, since asthmatic patients are frequently hypersensitive to vaccines. 
If these prove to be Micrococcus catarrhaliSf or Friedlander’s pneumo- 
bacillus, great benefit may result, but the patient should be told that the 
vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of the question of protein hypersensitiveness should 
be undertaken, and the method of testing by means of the cutaneous appli- 
cation of various antigens is worth a trial. For this purpose, the particular 
protein antigen, or a series of such antigens, may be applied to the skin 
of the forearm in the form of powder, solution or paste, and superficial 
scarification is then effected by means of a sterile needle or scalpel. A 
positive! reaction is shown by the development of an urticarial wheal 
surrounded by a hypereemic area. A control scarification with normal 
ibne or a paste free from protein should be made at the same time. A 
sitive result may be expected in about 60 ,per cent, of asthmatic patients. 
f|lsach a condition is established to one or more such substances, they 
siidiald be avoided if possible ; if not, the methods of desensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
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maj be employed in very minute doses by in)eotion, starting for example, 
with 1 minim of a solution and gradually increasing. Peptone given 

by the mouth or by hypodermic injection is sometimes employed as a shook 
desensitising agent. 

A variety of ** shock treatment which has given good results is the 
intramuscular injection of sulphur oil (huile soufree), 0«03 gramme in 1 c.o. 
This is given in doses up to 1 c.c. once or twice weekly over a period of weeks 
or months. 

A gold salt, allochrysin, has been given intramuscularly in doses of 0*05 
gramme, followed in a week by 0*1 gramme, and then, if tolerat^, up to 0*S 
gramme at weekly intervals till a total amount of 2 grammes has been given. 

Breathing exercises of e^iratory type such as those recommended by 
the Asthma Research Council are often of great value. 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
one or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchioleotasis. 

/Etiology.— Bronchiectasis is invariably secondary, and may result from 
disease of the bronchi, the lung parenchyma or the pleura. Even the rare 
congenital cases are probably consequent on malformation, atelectasis 
or intra-uterine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronohitis, and any affection leading to partial bronchial obstruction, such 
as inhaled foreign body, tumour (simple or malignant), stenosis from oicatnsa-* 
tion and external pressure from new growth or aneurysm. Localised pul- 
monary collapse thus induced seems to be the commonest antecedent con- 
dition. In children, measles and whooping-cough are not uncommon causes, 
especially when they follow one another in rapid succession, although either 
alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho-pneumonia, collapse, syphilis and tubeis 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, but the clinical mani- 
festations are as a rule masked by the primary condition. The pulmonary 
complications of influenza are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis are those 
which lead to pleural adhesion and those which are associated with pulmonary 
fibrosis, notably chronic pleural thickening, or empyema leading to prolonged 
or permanent oollapse of the lung. 

In a lesion with such diverse antecedents the age relations are necessarily 
indefinite. It may occur at any age, but is commonest in the third and fourth 
decades. It frequently commences in childhood, although the characteristic ^ 
clinical manifestations may not develop until adult life. ^ 

Sex . — In most recorded statistics there is a striking preponderance in 
the male. 

Social Btaite . — It is noteworthy that brohchieotasis in its more severe form 
is more common in the poor than in the well-to-do. 

37 



1164 DISEASES OF THE RESPIRATORY SYSTEM 

Pathology ^^Four factors in the pathogenesis of bronchial dilatation 
have to be considered. (1) The most important is the localised collapse which 
leads to secondary bronchial dilatation. (2) Weakening of the oronchial 
walls. Most of the conditions preceding bronchiectasis tend to induce severe 
bronchitis and peribronchitis, and thus render the walls more yielding. 
Where stagnation of secretion occurs, septic and putrefactive organisms 
develop, producing tryptic ferments which may act injuriously upon the 
lining membrane. The importance of the infective factor has been stressed 
by Moll. (3) Increased pressure on the walls thus weakened is the deter- 
mining factor. This is generally expiratory in origin and due to the strain 
of cough. The actual pressure of secretion accumulating behind an obstruc- 
tion may promote yielmng of the bronchial walls. In cases of bronchiectasis 
following on collapse of the lung the force of inspiration has been regarded 
as contributory, but this is doubtful and in any case is less important than 
the expiratory strain of cough. (4) The fourth possibility is the traction 
exerted upon the walls of the bronchi by contracting connective tissue in 
the surrounding fibroid lung. This obviously postulates the existence of 
pleural adhesion, which is not invariably present. While this must be ad- 
mitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused 
with congenital cystic disease of the lung (see p. 1222). It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasis is also more of pathological than of clinical interest It occurs chiefly 
in children, as the result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less unifornaly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations arc fusiform, at others they show a beaded 
arrangement, described as moniliform. These forms of dilatation are usually 
associated with emphysema and chronic bronchitis. Saccular bronchiec- 
tasis is generally localised and may be found in any part of the lung, but is 
most common in the lower lobes and near the base. This is partly due to the 
fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secre- 
tions in these parts. Although it may be unilateral in origin, it often spreads 
and may involve both bases or even all the lobes. There may be one large 
irregular cavity, or a series of smaller globular dilatations involving the whme 
or part of the walls of one or more bronchi. The cavities are usually filled 
with the fetid secretion, to be described under expectoration. When this 
is washed away the walls are found to be thin, smooth and formed of 
thinned-out mucous membrane. In places this may have ulcerated, owing 
to the trjptic action of the secretion, anti the lung tissue is thus exposed. 
An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from the 
dilated brpnchus, can often be recognised in its walls. In doubtful cases the 
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histological demonstration of cartilage and muscle in the walls estabUshea 
the bronchi origin of a cavity. The surrounding lung tissue is usually airless 
and fibroid, and sometimes is almost of leathery consistence. Occasionally, 
however, it is emphysematous, congested or pneumonic. In the great majority 
of cases there is a dense pleural adhesion over the area of lung involved. 

Other morbid conditions found post mortem include lar&ceous disease, 
gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral or spinal cord abscess. Owing to the obstruction of the 
pulmonary circulation which may result, engorgement and dilatation of the 
right side of the heart, tricuspid regurgitation and the results of systemic 
venous stasis are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
during the course, or as a sequel, of one of the acute or chronic affections 
mentioned above. In some few cases, however, they develop rapidly in 
patiente previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body or after general aneesthesia, 
and a rapid onset should lead to the suspicion of this. The cough in weU- 
developcd cases is somewhat characteristic and occurs in paroxysms. These 
are frequently induced by change of posture — ^for example, bending forward 
or lying down. They occur with special frequency on rising, and are usually 
associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the cavities during the night, 
into a sensitive or relatively healthy bronchus, which excites cough reflexly. 
They also occur on retiring to bed and at long intervals during the day. 
The sputum frequently amounts to as much as 20 or 30 ounces in the 24 
hours. It is generally extremely fetid, although in the earlier stages it is 
not invariable. The patient’s breath is often also malodorous, and the 
stench may pervade the room or even the house in which he lives, although 
it is not persistent. The patient is himself much distressed by the unpleasant 
character of the sputum, of which he is, as a rule, acutely conscious. On 
standing in a glass vessel it can be seen to settle into three layers — a, surface 
scum of light frothy mucus, an intermediate stratum of thin, turbid, greenish 
fluid, and a deep layer of brownish colour consisting of muco^pus, bacteria, 
anaerobes, spirocheetes and putrefactive products, including foul-smelling 
organic acids. Fetid yellow bodies called Dittrich^s plugs can usually be 
found in the deep layer. Elastic tissue is only present when erosion of 
the wall has occurred. Haemoptysis is not infrequent, and may occasionally 
be fatal. It may be the first and only symptom in some cases, which are 
referred to as dry or silent bronchiectasis. Dyspnoea is not, as a rule, apparent 
unless the condition is widespread, or unless the pulmonary or cardiac com- 
plications are present. The general condition of the patient is at first but 
little affected, and there may be no fever for long periods. As the disei^ 
progresses, lassitude, anorexia and some wasting slowly develop, while 
bouts of fever occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and also 
with the amount of secretion present. In the early stages there is at most 
slight dullness at one base, with diminished air entry, peculiar sticky, 
"'leathery” rd.les, and diminished vocal resonance. When bronchiectasis 
is well developed the signs are almost characteristic. The patient may 
appear well nourished and of good colour, although on cold days, especially 



1156 DISEASES OF THE RESPIRATORY SYSTEM 

in cMldren, duakiness or cyanosis is oftien noticeable. There is well-marked 
clubbing of the fingers, generally of dmm-stick character, and pulmonary 
osteo-amropathy, involving many joints, sometimes develops. There may 
be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
remaining signs vary with the state of the cavity. If this is full, there is 
diminish^ vocal fremitus, dullness and weak or absent breath-sounds and 
voice-sounds. If the cavity is empty or partly empty, the vocal fremitus 
is increased, the percussion note is boxy or dull, while the breath-sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or leathery ’’ r^les. Broncho- 
phony and pectoriloquy are marked, and occasionally the “ veiled puff ” of 
Bkoda can be heard. Signs of bronchitis are often apparent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
before and after the injection of lipiodol or neo-hydriol serves to define the 
extent of the disease and the degree of fibrosis. Tomography may also be 
useful. 

Complications and Sequelae. — The chief pulmonary complications are 
septic broncho-pneumonia, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which sometimes progresses to empyema 
and rarely to pyo-pneumothorax, while in other oases pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
cfismia and pyaemia sometimes occur as terminal results. Cerebral abscess 
constitutes a serious and somewhat common complication, and may be found 
in the frontal, parietal or temporal regions, the cerebellum or cord. Occa- 
sionally multiple abscesses form. Lardaceoue disease sometimes develops, 
specially in the liver, kidneys and intestines. 

Course. — This is progressive, but is often slow unless fever or complica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may be simply purulent, then becomes unpleasant and 
finally fetid. The disease may start in childhood and not lead to death until 
well on in adult life. The course is slower in cases due to bronchitis and fibroid 
lung conditions than in those due to foreign bodies, new growths or aneurysm. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The 
history of cough, influenced by posture and associated with copious sputum, is 
suggestive, especially when variable physical signs are observed. The develop- 
ment of the characteristic sputum with these signs renders the diagnosis 
almost certain, and the X-rays usually serve to confirm. Radiological in- 
vestigation after an intra-tracheal injection of 10 to 20 c.c. of lipiodol or neo- 
hydnol, through the crico-thyroid membrane or between two rings of the 
trachea, under local anaesthesia, or with care directly between the vocal cords, 
has greatly facilitated the diagnosis of bronchiectasis. Franklin has recom- 
mended the nasal route for the introduction of the lipiodol. One nostril, 
the oro-pharynx and the larynx are cocainised, then a gum-elastic catheter is 
passed along the floor of the nose into the larynx. Some cocaine is injected 
down the catheter and then the lipiodol follows. An attempt should be 
made to direct the lipiodol towards the affected side by turning the patient 
towards that side. The injection should be carried out in the X-ray room 
and the patient instructed to restrain cough if possible until the films have 
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been taken. The jaictures obtained are strikingly characteristic and of great 
value. In oases with less characteristic symptoms and signs the distinction 
has to be made from chronic bronchitis, especially the fetid variety, pul- 
monarjr tuberculosis, gangrene or abscess of the lung, and* fetid empyema. 
The distinction from chronic bronchitis may be difl&cult, especially in the 
early stages when the sputum is not fetid, but the paroxysmal cough, the 
copious expectoration with signs induding bronchial breathing and sticky 
rfi.fes at the base, may be strongly suggestive. In fetid bronchitis the foetid 
sputum is not constant, and the cough and sputum may occur only daring 
exacerbations of the bronchitis. Pulmonary tuberculosis may give rise to 
difficulty, particularly in cases of apical bronchiectasis. Repeated examina- 
tions for tubercle bacilli and also for elastic tissue in the sputum should be 
made. The history, the mode of spread, and X-ray examination may all 
assist. It should be remembered that the two conditions may coexist and, 
this may be suspected in some cases of fibroid tuberculosis with basic ex- 
cavation. Abscess and gangrene of the lung have a more acute onset and 
course, but the chronic cavities left by these conditions may give rise to 
difficulty. In such cases the history may be an important aid in diagnosis. 
In fetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, the patient is generally acutely ill, there may be a history of 
pleurisy at the onset and possibly some evidence of mediastinal pressure or 
cardiac displacement. The rare condition of congenital cystic disease of the 
lung may give rise to some difficulty (see p. 1223). 

Prognosis. — This varies with the cause, fif due to aneurysm or growth, 
the duration is determined by these conditions. Bronchiectasis induced 
by a foreign body is generally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxsemia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
is of the utmost importance. This comprises respiratory exercises, climatic 
treatment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-being of the patient, to secure efficient emptying 
of the cavity, and to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
change, a good and digestible diet, and medicines such as cod-liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by postural methods, such as bending over the edge of the bed or 
stooping forwards. This can now be effectively secured by treating the patient 
on a Nelson bed. By X-ray and iodised oil (lipiodol) the exact position of 
the cavities in relation to the trachea can be determined, and the patient 
placed in the position best adapted to secure effective drainage. Expectorants, 
especially of antiseptic character, may be given, such as creosote, terebene, 
tar preparations, balsam of tolu or Peru, compound tincture of benzoin or the 
benzoates. If the sputum is tenacious, or if much bronchitis coexists iodides 
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and alkalis may be given in an ordinary expectorant mixture. To lessen the 
fetor, creosote is most frequently given in perles of 3 to 5 miniTna three times 
a day after food, or in an emulsion with cod-liver oil. Guaiacol carbonate and 
other creosote derivatives may also be tried. S 3 Tupus allii, in 60 minim doses, 
is sometimes given, and is of value ; but it is not always well tolerated by 
patients on account of its taste and tendency to repeat. Although these 
drugs are helpful, the amount of antiseptic reaching the cavity by the blood 
must necessarily be small. Attempts to secure more direct application by 
intratracheal injection and by inhalation have been made. The former 
method is now seldom used. 

For inhalation purposes, solutions of volatile antiseptics are employed on 
a Burney-Yeo mask, such as creosote, terebene, menthol or eucalyptol in 
spirits of chloroform. The mask may be worn almost continuously or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes are protected by closely-fltting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inhales 
the vapour, which quickly fills the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 15 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with benefit in some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, at weekly intervals, is often helpful, ^ving coi^ort 
to the patient by diminishing the amount of sputum, and lessening or abolish- 
ing its fetor. Induction of artificial pneumothorax is sometimes of value, 
especially in early cases, in which it may be successful. Unfortunately it is 
often impracticable, owing to adhesions, and even in cases in which it is 
carried out, the beneficial effect only persists as a rule while the collapse is 
maintained. Temporary or permanent paralysis of the phrenic nerve has 
also proved helpful, especially in localised basal cases and in those secondary 
to abscess of the lung. Lebectomy or pneumonectomy is proving a satis- 
factory and effective method of cure in unilateral cases. The mortality from 
these operations is rapidly lessening with recent improvements in technique. 


INJURY 

External trauma ^applied to the chest- wall may cause rupture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may be completely severed from the trachea. 
The chief clinical feature presented in sucJi a case is emphysema of the neck 
and upper portion of the chest-wall. Death usually ensues in 2 to 3 days, 

R. A. Young. 

0. E. Beaumont. 
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DISEASES OP THE LUNGS 

HYPERiEMIA AND (EDEMA 

Hyperaemia of the lungs may be either active or passive. In. the former 
there is an increased supply of arterial blood through the pulmonary and 
bronchial arterioles. In passive hypercemia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is in- 
tently oedema, due to the exudation of serous fluid into the lung alveoli. 
The term *' congestion ” is sometimes employed as an alternative to hyper- 
emia^ but owing to its erroneous popular use it is beat avoided. 

(a) AoTIYB llYFERiEMIA 

Etiology.— This may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, such as poisonous gases 
or heated air. Severe muscular exertion and exposure to extreme cold are 
described as causes, but the former at least is doubtful. An important variety 
is that known as collateral or Jluxionary hyperoBmia, which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con- 
ditions such as a large or rapidly developing pleural effusion, an extensive 
and spreading pneumonia, or in association with pneumothorax. This may 
develop in the sound lung, or in the unaffected parts of that diseised. A 
primary form of acute hypereemia, the maladie de Woilles,” has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive pneumonia. 

The clinical manifestations of acute hypersemia are merged in those of 
the processes with which it is associated, and therefore do not need separate 
description. 

(6) Passive Hyperjemia 

etiology. — Passive hyperseraia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through the pulmonary cdpillarics, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causing overfilling of, and 
increased pressure in, the left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle fails and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of the lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in the late stages of right-sided heart lesions, with tricuspid 
regurgitation, and as a late sequel of left-sided failure. 

Passive hyperesmia is obviously in the main dependent on mechanical 
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factors ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually most marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 

E articularly if myocardial weakness or degeneration coexists, this factor 
ecomes of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hyperesmia and oedema of the hypostatic type also result 
from tozsemia due to diseases such as enteric fever, from poisoning by drugs 
such as morphine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the heemoglobin of red corpuscles escaping by diapedesis is 
deposited in the epithelium of the alveoli and in the fibroblasts in the inter- 
alveolar septa. In long-standing cases the lung is firmer than normal and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fiuid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy serous fluid exudes, which 
may contain some of the pigmented alveolar cells, constituting what are 
called “ cardiac cells.” Although congested and cedematous lung is heavier 
than normal, it usually floats in water. 

Symptoms. — In slight degrees of hyperaemia these may be absent or 
neglimble. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspnoea is the most prominent symptom, and it is generally a 
measure of the degree of hyperaemia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
times described as cardiac asthma. In severe cases there is usually orthopnoea. 
Cough is almost invariably present, and there is usually some expectoration 
of frothy fluil, whicli may bo blood-stained. The pigmented colls referred 
to above as “ cardiac cells ” may be found in it. Cyanosis is common 
and indicates the degree of anoxaemia. This may be associated with dis- 
tension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpuscles. The vocal fremitus at the bases may be diminished, the per- 
cussion note impaired, the breath -sounds weak and accompanied by rhonchi, 
crepitations or bubbling rales, although those signs are for the most part 
due to the associated oedema. In addition, the signs of the primary condition 
in the lungs or heart will be apparent. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Course. — If the venous engorgement cannot bo removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
cardiac embarrassment, recovery is usually complete as soon as the heart 
function is restored. 

Prognosis. — This condition has to be distinguished from (1) chzonio 
bronchitis, in which case there may be some rise of temperature and the 
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physiol si^ns are more variable and more disaeminated ; (^) infarction, 
in which pain and biemoptysia of sudden onset are the role. 

Prognosis, — This is so entirely dependent upon the nature and degree ai 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to sit 
up or to get into a chair, and encouraged to take a few deep breaths several 
times during the day. If the liypersemia is associated with cyanosis and 
engorgement of the right heart, bleeding to the extent of 8 to 12 ounces may 
be helpful. If this is not practicable, the application of 6 leeches over the 
liver, or dry cupping of tho bases of the lungs may be tried. Free purgation 
and the administration of diuretics, notably injection of mersalyl (salyrgan) 
or neptal may also help indirectly to relieve the engorgement. In cases 
associated with cardiac failure, the administration of cardiac tonics, such as 
digitalis, strophanthus or squills, the injection of strychnine, camphor in oil 
or nikethamide (coramine) may all be of assistance. Moderate haemoptysis 
should not be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac cases a “ regime lact6e or strict milk diet is 
advocated by some French physicians. 

(c) Acutb or Hyperacute Pulmonary QSdema 

In this condition flooding of the alveoli with the serous exudate from the 
pulmonary capillaries occurs with great rapidity. 

i£tiology. — It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
frequent in the female than in the male sex. Arterial disease and hyper- 
tension are the mo.st common antecedents, but acute or chronic renal disease 
and pregnancy may all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in different cases. A heav^ meal, an epileptic fit, or the administration of 
an aneesthetic may be the immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a pleural effusion is quicldy followed by oedema, no doubt 
as a result of a collateral h 3 ^ersemia. It has occurred after gassing ” by 
chlorine. In diabetes the lipiemic condition which sometimes occurs has 
been suggested as the determining factor, possibly causing multiple fat 
embolism. Coronary occlusion and acute left ventricular failure arc note- 
worthy causes. In some cases dissociation of the action of the two ventricles 
has been supposed to be the cause, the right contracting forcibly while the 
left is in an enfeebled or asystolic condition. In support of this contention 
may be adduced the fact that acute pulmonary oedema has been observed after 
rupture of the chordse tendinese of the mitral valve. 

Pathology. —The alveoli are found to be flooded with a thin serous 
exudate. The lungs are heavier than normal, sodden, and on squeezing 
exude large quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute oases. 



1162 DISESASES OP THE RESPIRATORY SYSTEM 


Syxiq^toms. — The onset is sudden, and generallj occurs when the patient 

lying down, hence being most frequently observ^ at night. The patient 
awwes with intense dyspnoea, and a sense of suffocation, then frequently 
rolls or rushes about in the endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid, often pink in colour, may soon stream from mouth and nose, 
or be brought up in great gulps. The chest movements are hurried, and the 
accessory respiratory muscles are in violent action. Vocal fremitus is 
diminished over the lower lobes. The percussion note soon becomes impaired 
over the limgs, commencing at the bases. The breath-sounds are at first 
vesicular or harsh with prolonged expiration, then become faint and may be 
obscured by bubbling rales or crepitations, audible all over the chest. Voice 
conduction is diminished. 

Complications and Sequelae. — Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Course. — The malady usually lasts only minutes or hours. Unless it 
remits, or treatment affords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protracted cases the dyspnoea and the physical 
signs are not unlike those of acute suppurative bronchitis or suffocative 
catarrh and broncho-pneumonia ; but in both of these there is some degieo 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-purulent character. The nocturnal onset of oedema 
may suggest asthma ; but the physical signs and the late and scanty expectora- 
tion in the latter suffice to distinguish it. 

Prognosis. — The prognosis is always very grave; but prompt treatment 
has saved some cases. Death may occur in les.s than 10 minutes, or be 
delayed for 24 or 48 hours. In the angio-nourotic type repeated attacks 
may occur. 

Treatment. — The most successful treatment is the immediate subcu- 
taneous injection of gr. } morphine. Good results have also followed the 
injection of gr. atropine sulphate hypodermically. These are often 

given together. Oxygen inhalation by nasal catheter or special mask such 
as the B.L.B. variety may be used. Prompt venesection has been recom- 
mended, and should be tried if possible. 

(d) Chronic Pulmonary (Edema 

This is usually the sequel of chronic passive hyperesmia, and the causes 
and symptoms are those of that condition. It may also occur in chronic 
renal disease. In marked degrees of cedema, however, the signs may closely 
simulate those of pleural effusion, save for the displacement of the cardiac 
impulse. It is important to remember that some degree of hydrothorax 
may occur as a complication, and increase the difficulty in diagnosis. 


INFARCTION OF THE LUNGS 

Infarction of the lungs or ** pulmonary apoplexy results when a branch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 
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etiology . — Bmbolic farms . — The obstructing plug mtj originate in any 
part of the systemio venous system, in the right side of the heart or on its 
valves or in the pulmonary artery itself. The commonest peripheral cause of 
embolism is detachment of a thrombus in cases of thrombo-phlebitis. This 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with embolic detachment may also develop in 
prolonged or wasting diseases, such as enteric fever, tuberculosis and cancer ; 
in acute processes, such as influenza, septicssmia and pya 3 mia ; and in localised 
septic lesions, such as otitis. Pulmonary embolism is not infrequently 
observed after abdominal or pelvic operations, and after the radical cure of 
hernia or hasmorrhoids. 

Intracardiac thrombi from the right auricle or ventricle, becoming 
detached, lead to embolism, and this occurs especially in cases of right^sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of now-growth or hydatid 
daughter-cysts into systemic veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms , — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and flbrosis, 
and by atheroma of the pulmonary artery. Any process leading to chronic 
venous h3rper8Bmia may also cause it. A rare cause is thrombo-phlebitis 
mi grans. 

Pathology. — Although the pulmonary arteries are not strictly speaking 
end arteries, since there is some degree of anastomosis between them and 
the bronchial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organis. The origin of the blood in 
the obstructed area has been much discussed. Cohnheim regarded it as the 
result of regurgitation from the veins, a view subsequently disproved, since 
the infarct is haemorrhagic even when the veins are also obstructed. It is 
now regarded as due to influx from the anastomosing bronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to their altered nutrition. It is generally accepted that embolism k 
much more common than thrombosis. It has been suggested that some 
infarcts are not obstructive, but are the result of haemorrhage per rheacin in 
cases of extreme passive hyperaemia, and that the shape is due to the alveolar 
distribution of the bronchial area aflected. If a large embolus has caused 
sudden death, it will be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of the main divisions of that vessel. 
In such cases there has not been time for pulmonary changes to occur, and 
the chief post-mortem condition found is engorgement of the right side of 
the heart. 

In post-mortem examination ot cases where smaller emboli have led to 
infarction, the infarcts are usually found in the lower lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 
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Ipag pleura a little rouglieoed from inflammatory exudate. They feel hard 
and firm, and on section are typically wedge-shaped, with the base on the 
Surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests haemorrhage with clot formation, hence the term pulmonary 
apoplexy." In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese ; later they change to brownish-red. 
Infarcted areas sink in water. There may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Microscopically, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a Large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dyspneea, pain in the chest, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minutes 
from asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases unconsciousness develops so rapidly, and the respiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the other hand, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dyspnoea, lividity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of suffocation. In such cases also, death may 
result eventually from asphyxia or syncope, or the patient may slowly recover. 
In less severe forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with haBmoptysis or by the expectoration 
of deeply blood-stained mucus persisting for some days, and slowly clearing 
up. If the embolus is infective, fever, often of hectic type, results, sometimes 
delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are tlie deep, laboured breathing, the harsh breath-sounds, 
and the evidence of cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of less urgent character, possibly some 
limitation of movement on the affected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural 
rub. In some cases definite bronchial or tubular breath-sounds may be 
audible. A few fine rales are sometimes present in the adjacent lung 
areas. 

Complications and Sequelae. — ^Locali^ed dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. In organisation an infarct leads to a localised area of fibrosis. 

Course. — As already described, death may occur from asphyxia or syncope 
in, the conise of a few minutes or hours, afthougb recovery occun in some 
very severe oases. In the less severe forms, after the initial urgent symptoms 
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have passed ofi, recovery is often rapid and uneventful, save for pab, cough 
and bloodstained expectoration. 

Diagnosis.— The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule ; but it may be necessaty 
to eliminate other causes of haemoptysis, notably pulmonary tubexculosts 
and chronic venous hyperjcmia. 

Prognosis. — This depends largely upon the initial shook. The prognosis 
is ve^ ^ave when the patient rapidly becomes unconscious. As there is 
less likelihood of sepsis in cases due to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in the former ; 
but, on the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while the source often persists when they are derived 
from the heart. 

Treatment. —The coagulability of the blood may be lowered by the 
admiuistration of 30 grains of sodium citrate three times daily. This is a 
wise prophylactic measure in prolonged illness, especially when a milk rdgime 
is being enforced. When thrombosis has occurred in a peripheral vein, such 
as in the leg, the afEected limb should be immobilised untU organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms; but usually the 
patient is collapsed and stimulant measures are indicated. An injection 
of morphine gr. atropine gr. and strychnine gr. ^ is found of value 
iu some cases. If there is dyspnoea oxygen should be administered. Vene- 
section to the extent of 10 or 12 ounces may be tried in oases where there 
is. marked lividity with a forcibly acting heart. Hsemoptysis, when it occurs, 
should not be checked. Pain may be relieved by leeches, cupping or by 
application of iodine. In cases with heart failure the appropriate treatment 
by cardiac tonics should be administered. A few cases are on record in which 
immediate surgical aid has been available and the operation of embolectomy 
has been successful. 


COLLAPSE OF THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it is referred to as atelectasis. On the other hand, collapse may 
be the result of removal of the air from lung tissue previously expanded, 
when it is called apneumatosis or acquired collapse. The three terms — 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis ob Congenital Collapse 

ABtiology. — This condition occurs in still-bom and in premature infants, 
and probably persists to some degree for weeks or even months in weakly 
children. It may result from immaturity or from weakness of the inspiratory 
muscles, and from obstruction of the air passages by mucus and meconium. 
It may be a consequence of disease, such as congenital syphilis or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasis is due to failure of the respiratory msehanisin 
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to draw air into the alveoli and expand them, as occuxs normally with the 
first few inspiratory efiorts of the newborn infant. 

Atelectatic lungs are solid, airless and small. They are usually described 
at presenting appearances similar to those of adult liver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and small 
expanded areas of pinkish colour may project &om the surface. The condi- 
tion is chiefly of medico-legal and pathological interest. 

Apneumxtosis OB Acquired Collapse 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Active Pulmokart Collapse. 

Synonyms. — Active Lobar Collapse ; Massive Collapse. 

Etiology. — ^This condition was fost described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operations, especially 
of those upon the abdominal organs, less frequently of those upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, such as those resulting from falls from a 
bicycle or a horse. During the War of 1914-1918, when chest wounds were 
collected in special hospitals, it was found that massive collapse was not 
infrequently an important complication of penetrating and non-penetrating 
wounds of the chest. It was also noticed in some cases after severe wounds of 
the buttocks and pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regarded the condition in the diph- 
theritic cases as due to paralysis of the diaphragm through the phrenic nerves 
or their nuclei, and in the post-operative and traumatic cases as a consequence 
of reflex inhibition of this muscle. Briscoe^ on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintaius that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural poition of the dia- 
phragm alone contracts, the costal portion being in abeyance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
18 promoted by conditions of debility, toxaemia or operation. The clinical 
manifestations described by Pasteur are regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Boland and Sherct have put forward the suggestion that massive collapse 
is due to obstruction of the bronchi, followed removal of the air in the 
corresponding lung areas by absorption into the blood stream. The obstruc- 
tion is supposed to be due to increased secretion and the inhibition of the 
cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Sometimes the whole of one lung may be 
affected, or both lower lobes. The collaped area is bluish-red, firm, does 
not crepitate and sinks in water, Pleunsy or pneumonic changes may be 
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seen, and these are resided b^r Pasteur a$ seoosda]^ to iufectioxi of the 
deflated iung, the resistance of which is lowered, and by Briscoe as the essentiid 
factor in the production of the symptoms. In massiye collapse the heart 
and mediastinum are displaced toward the afiected aide, and the sound limg 
is often bulky and distended. 

Symptoms, — The symptoms commonly commence within 24 or 48 hours 
of the injury or operation, although they may rarely be delayed for 6 to 7 
days. The onset is generally sudden, with pain in the lower part of the thorax 
or behind the sternum. Severe dyspnoea quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cou^, with viscid mucoid 
expectoration, generally develops in a few hours. Ihe latter may become 
copious and muco-purulent if pneumonic changes ensue. The pulse and 
respirations are markedly increased in rate, and the temperature not in- 
frequently rises to lOS** F. Occasionally the onset is more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered only on routine examination. 

Examination of the chest shows diminished movement on the afiected 
side, and often absence or reversal of epigastric excursion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the signs usually simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note is dull, 
the breath-sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally rhouchi and a few fine rales may be heard. In some cases the breath 
sounds are very weak or almost absent, and voice conduction is diminished. 
Over the healthy lung, loud and harsh breathing is audible. The displace- 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It is noteworthy that in certain cases of gunshot wounds of 
the chest the collapse affects the contra-lateral lung. 

Complications and Sequelae. — ^Bronchitis, lobar pneumonia, or pleurisy 
may occur as complications. There are usually no sequelae, except that 
pleural adhesions may occur. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 5 days the temperature falls to normal, the symptoms disappear, 
the lung quickly re-expands, the heart returns to its normal position, and 
there is complete recovery. 

Diagnosis. — The most important conditions from which this malady has 
to be distinguished are lobar pneumonia, pulmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, whereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration ^ are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there is marked distension of the left lung with obliteration of the 
normal cardiac dullness, the signs superficially resemble those of a left-sided 
pneumothorax ; but with careful examination no such error should be made. 
The distinction from pulmonary embolism may be difficult at first, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indications. 



1168 DISEASES OF THE RESPIRATORY SYSTEM 

Ti^atment^ — ^P rophylaotio, — ^The administration of morphine and 
atropine before the ansesthetic, propping up of the patient in bed as soon as 
possible after it, and the insistence upon periodic deep breaths are useful 
moasures in preventing the onset of lobar collapse. When the ** collapse 
attack develops oxygen should be administered and pain relieved by local 
applications, such as leeches or poultices, or by an injection of morphine, 
atropine and strychnine. Expectorants may be given if the cough is 
ineffective, and cardiac tonics, such as digitalis, strophanthus and caffeine 
if there is much cardiac embarrassment. Injections of strychnine or 
coramine are useful if the patient is collapsed at the onset. Bronchoscopic 
aspiration has been recommended in cases of post-operative massive collapse. 

2. Passive Pulmonary Collapse. 

This form of collapse may affect the whole of one lung, or be confined to 
one lobe or to groups of lobules. 

Etiology. — Total collapse is generally the result of pleural effusion, 
empyema, pneumothorax or obstruction of a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by ac&esions. In a smaller effusion, the process may be limited 
to the lower parts of the lung. Other causes of lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or foreign bodj^. It also occurs in aged 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever has enforced a dorsal decubitus^ Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as bronchitis, broncho-pneumonia, 
pulmonary tuberculosis, whooping-cough and diphtheria. Obstruction of the 
naso-pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blocking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfeeblement of the 
inspiratory mechanism similar to the process in active collapse ; and (3) 
by disturbance of the intrapleural pressure by fluid or air, the lung at flrst 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
e^ual to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. 

Post mortem, in complete or lobar collapse the appearances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed areas do not crepitate. 

Symptoms,*— Total collapse of the lung or of a lobe being usually a 
secondary process, the symptoms and signs are masked by those of the 
primary condition, such as pleural efl^sion, pneumothorax, growth or 
aneurysm. It can, however, usually be demonstrated by X-ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
nde the vertebral bo^es. Not infrequently, however, in pleural effusion 
definite tubular breath sounds, with bronchophony and pectoriloquy, may 
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be audibl« in the relatively dull area above the level of the fluid posteriorly, 
and these signs are due to the collapsed lung. In aortic aneurysm, or lead 
commonly in mediastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of sli^tly 
diminished movement of the corresponmng part of the chest wall, with 
diminution of vocal fremitus and impairment of percussion note or actual 
dullness. Breath •^sounds are weak, as a rule, but may be bronchiaPor tubular. 
Voice conduction is increased, and in incomplete collapse crepitations are 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent than in active collapse, and it is not infrequently 
displaced to the opposite side by the primary condition. Lobnlar collapse 
gives rise to no symptoms which can be differentiated from those of the 
condition inducing it. 

Complications and Course. — The lung usually re-expands wholly or in 
part when the condition causing collapse has been removed. Thus a lung 
that has been maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for as long as 4 years or more, will re-expand when the 
gas in the pleural cavity is not replaced. In chronic effusion, or in large or 
neglected emp 3 remata, re-expansion may be incomplete, and some falling 
in of the chest wall results. Fibroid changes may occur in lung tissue which 
has been lon^ collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X-ray 
examination. 

Treatment. — No special treatment apart from that of the condition 
causing the collapse is required. If a pleural effusion is slow to absorb, the 
necessity for paracentesis or gas replacement, to avoid pleural thickening, 
may have to be considered. 


HiEMOPTYSIS 

It should be recognised that haemoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential to its treatment, which differs widely in different conditions. 

Definition.~The term haemoptysis is arbitrarily restricted to the ex- 
pectoration of blood, entering the air passages from structures below the 
larynx or from the larynx itself. When the blood is derived from the 
naso-pharynx or mouth it is sometimes described as spurious haemoptysis. 

/Etiology. — 1. Pulmonary tuberculosis is the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2. Chronic venous congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3. Inflammatory and destructive diseases of the lungs, air paesages or 
pleura, such as pneumonia, broncho-pneumonia, especially the influenzal 
variety, abscess, gangrene and bronchiectasis with ulceration of the walls. 
A latent bronchiectasis without sputum may cause recurrent haemoptysis 
{forme hemopUnque skche), Pneumokoniosis, streptotrichosis and ulceration 
of the larynx, trachea or bronchi from tuberculosis, gumma or new-growth 
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may alsd be aeeociated with hsemoptyais. Breaking down of a caseous^or 
oalcaieona bronchial gland is a rare cause, as also is rupture of an empyema 
through a bronchus. 

4. Infarction of the lung &om embolic or thrombotic obstruction. 

5. New-giowths of the lung, bronchi or mediastinal glands. 

6. An aortic aneurysm may cause hsomoptysis by ** weeping ” through 
an eroded bronchus, or by direct rupture, the latter being of coarse imme- 
diitely fatal. 

7. Traumatic causes. — ^Injury may cause hflemoptysis, by fractured ribs 
wounding the lung, by contusion and by breaking down of healed tuberculous 
lesions. Haemoptysis occurs frequently in wounds of the chest, both pene- 
trating and non-penetrating. A foreign body, such as a piece of shrapnel, 
may lie dormant for years, and then cause recurrent haemoptysis. 

8. Certain abnormal blood conditions, chiefly leukaemia, purpura, haemo- 
philia, scurvy, minor degrees of vitamin C deficiency and occasionally per- 
nicious anaemia. Haemoptysis occasionally occurs in the malignant specific 
fevers, especially small-pox and measles. 

9. Parasitic causes, such as pulmonary distomatosis and spirochaetosis, 
are common in Asia but rare in Europe. Hydatid disease of the lung may 
cause repeated slight haemorrhages. 

10. Vicarious menstruation. — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from obscure pulmonary lesions. 

11. Haemoptysis occasionally occurs in apparently healthy persons. In 
some, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condition may be regarded as analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a bronchus is an occasional cause. 

Spurious haemoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrhoea. The condition is 
common in aneemic girls, and is, as a rule, observed in the morning. 
Hsemorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. Haemorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
haemoptysis. 

Pathology. — From the list of causes it might be inferred that the origin of 
the blood difiers in difierent cases. It maj^ come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new-growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachoa and larynx it comes direct from 
the vessels suppljdng them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or 
blood*stained froth and mucus, and their walls may be stained in places. 
Dark reddish areas of lobular distribution, due to inhaled blood, may be seen 
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in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as hasmoptoic bronchitis. Canrful 
search in cases of profuse hsomoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In haemoptysis, the patient often experiences a' tickling in 
the throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety this occasions lead 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkalme blood, may 
be expectorated to the extent of 20 or 30 ounces in a few hours. The bleeding 
may cease temporarily, to recur at intervals for several days, until the patient 
becomes blanched, weak and syncopal, with rapid, weak pulse. In any 
profuse haemoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, is 
soon dark and frothed, while the patient becomes cyanosed and livid. In 
slighter degrees of haemoptysis there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for some days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the blood pigment. 

Diagnosis. — This involves two problems — first the differentiation from 
haomatemesis and spurious haemoptysis, and secondly the recognition of the 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
the first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In bsematemesia there is frequently gastric pain and faintness before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid hsematin, and is sometimes mixed with food. The fact that in hsemop- 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood was coughed or vomited up. They should then be 
questioned as to whether sputum was brought up on the following day, and, 
if so, whether it was blood-stained. In cases of doubt the investigation of 
the pulmonary and abdominal physical signs, when the patient’s condition 
permits, may decide the diagnosis. 

The utmost caution should be exercised to exclude tuberculosis before 
making a diagnosis of “ spurious hsemoptysis.” Only when there are no 
pulmonary symptoms, signs or X-ray indications, and when some obvious 
cause, such as anaemia or pyorrhoea, is found, is it safe to do so. 

While distinguishing between the various causes of haemoptysis it is 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusively established. The sputum should bo examined 
for tubercle bacilli on several occasions, the temperature recorded and the 
physical signs including X-ray ap^arances most carefully watched. 

The presence of a valvular lesion, especially mitral stenosis with signs of 
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pulmanaiy engorgement, may render the cause oi haemoptysis clear. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagnosb or 
suggest some investigation which will serve to establish it, e.g, examination 
of the sputum for parasites and hydatid booklets, the cytological examination 
of the blood and an X-ray examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme s^che), the condition 
may be revealed only by lipiodol injection. 

Bronchoscopy may be of great value in revealing the presence of adenoma 
or carcinoma. 

Prognosis, — Apart from hiemoptysis, which is rapidly fatal, due to 
aneurysm or pulmonary tuberculosis, the immediate prognosis in cases of 
pulmonary haemorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis depends upon the cause. 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 


EMPHYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar-ectasis, is a condition of distension 
of the alveoli ; it is usually progressive and is associated with definite changes 
in the inter-alveolar walls. The following varieties are generally recognised — 
(1) Large-lunged or hypertrophic ; (2) small-lunged or atrophic ; (3) com- 
pensatory ; (4) acute vesicular ; and (5) acute interstitial emphysema. 
The last-named condition has no relation to true emphysema except in name, 
but will be described in this group for convenience. 

1. Larqe-Lungkd or Hypertrophio Emphysema (Substantive or 
Idiopathic Emphysema) 

This is a chronic affection and is usually bilateral. 

/Etiology . — Predisposing muses , — It may occur at any age, even in 
childhood, but Is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular effort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to bronchitis and cough. 

The common exciting came seems to be the strain of prolonged and repeated 
cough, induced by chronic bronchitis, ^bronchiectasis, asthma, whooping- 
cough, cigarette smoke inhaling, and other causes of irritation of the upper 
air passages. 

Pathology, — Tlie pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
theory. Villemin suggested that the essential lesion was a fatty degenera- 
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tion of the alveolar walls, while Oohnheim believed that there was a congenital 
defect of the elastic tissue of the lung, (2) The inspiratory theory, first 
sug^ted by Laennec and developed by Qairdner, postulates the force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci* 
ated by Mendelssohn, was independently brought forward and estabfislied 
by Jenner. The distension of the alveoli is regarded as due to the effect of 
forced expiration and cough. Jenner pointed out the special 'and early 
involvement of the apices, the anterior and lower margins of the lungs ; in 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costal 
cartilages, the chest becoming fixed in the inspiratory position and the Lung 
permanently expanded in consequence. The expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of iucieasod 
intra-alveolar tension, due to \nolent expiratory efforts, acting on walls 
weakened by congenital defects, by inflammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town -dwellers, a condition called albinism of the lung by Virchow. They 
are soft and pit on pressure, and, as described by Laennec, give the sensa- 
tion of a down piUow. The surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesicles 
often being nearly as large as pins’ heads. Not infrequently large bulla) 
or blister-like protuberances, varying in size from a pea to a Spanish olive, 
occasionally much larger, may be seen projecting from the sui&ce, particu- 
larly at the apices and margins. These buUse when incised show fine fibrous 
bands crossing them, the remains of inter-alveolar walls and of atrophied 
blood vessels. It was formerly customary to refer to such cases as bullous 
or marginal emphysema and to describe those in which the dilatation is less 
obvious but more widely diffused as general emphysema ; but the conditions 
are so commonly associated together in varying degrees that little is gained 
by so doing. On section the lungs are pale and dry, except at the bases, 
where there is frequently some oedema in advanced cases. The bronchi 
may show some general dilatation, although less commonly than might be 
expected from the close similarity of the causal factors of emphysema and 
bronchiectasis. When bronchitis coexists, muoo-pus can be squeezed from 
the cross-sections of these tubes. As pointed out by Fowler, pleural adhesion 
is relatively uncommon. The infundibula and alveoli are mlated, and the 
inter-alveolar walls are thin and atrophic, even disappearing wholly or in 
part. The distension and coalescenec of adjacent alveoli result in the forma- 
tion of bullse. The calibre of the pulmonary capillaries is diminished by 
stretching of the alveolar walls, and where atrophy of the inter-alveolar 
septa occurs the capillaries are destroyed. These two processes result in a 
considerable diminution in the total aerating surface, and cause the dyspnoea 
and cyanosis characteristic of the disease. Moreover, the normal anasto- 
moses between the terminal bronchial and pulmonary capillaries increase 
considerably, and some of the blood in the latter may therefore fail to reach 
the alveoli and so escape aeration. Atrophic changes in the elastic tissue 
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hsye been described. In order to maintain the circulation through the 
diminished capillary area, the right ventricle hypertrophies and the resultant 
raised blood pressure sometimes induces atheroma of the pulmonary artery. 
Emphysema being a progressive lesion, and the defective aeration of the 
biora perhaps interfering with the nutrition of the heart muscle, cardiac 
failure eventually ensues, causing tricuspid regurgitation, engorgement of 
the right auricle, and the visceral effects of venous engorgement, such as 
** nutmeg ” liver. Cabot states that true emphysema is often not found 
post mortem in cases so diagnosed during life, and prefers to designate the 
clinical entity here described as '' the Barrel Chest.” 

Symptoms. — Dyspnoea of varying decree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspncea 
is marked and becomes extreme in the bronchitic or ” asthmatic ” attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. Varying degrees of polycythaemia may be 
observed. The patient may walk about with a more extreme degree of 
cyanosis than in any other condition except congenital heart disease. 
Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the associated bronchitis, and is worse in the winter and in foggy 
weather. It is frequent, noisy and often hacking and paroxysmal. Expec- 
toration is also the result of the bronchial catarrh, and varies from a few 
grey mucoid pellets to copious muco-pus. 

The chest is enlarged, particularly in the anteric-posterior diameter, 
the upper thoracic spine is rounded and kyphotic, the sternum protrudes 
forward, and the angle of Louis is prominent, the general effect being the 
so-called barrel-shaped chest. The ribs run forward more horizontally 
and the intercostal spaces are wider than normal, the chest being as a whole 
in the inspiratory position. The respiratory movements are much restricted, 
the patient elevating the ri^d thorax with little expansion on taking a 
deep breath, so that the inspiratory increase at the level of the nipples may 
be only half to 1 inch, instead of the normal 2^ to 3 for an adult. There 
is often filling and even bulging of the supra-clavicular hollow, while the 
neck appears short, the sternomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the emphysematous girdle,” is often 
present along the line of the costal attachment of the diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but epigastric pulsation is usually apparent. Vocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac dullness is greatly diminished or even absent, and the 
lower limit of pulmonary resonance may extend to the costal margin, back 
and front, the hepatic dullness being encroached on or obliterated. 

It is said that in bullous emphysema the breath-sounds are harsh over 
the outer part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are we|ik everywhere, inspiration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracic muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rfiles may be heard at the bases or at the sternal margins. If 
bronchitis is present, scattered rhonehi may be audible. Vocal resonance is 
generally slightly diminished. The heart-sounds are weak and distant, 
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and in late stages a triouapid systolic muimur may develop. The vital 
ca^city ** of the lungs, measur^ by a spirometer, is often reduced to one- 
half or less. Examination by the X-rays shows increased extent, and u^ue 
transradiancy of the lung tissue. They show the diaphragm lower in position 
and flattened, and the costophrenic angle widened. The liver is sometimes 
palpable, possibly from downward displacement by the bulky lung, but 
more often from enlargement due to passive hypereemia. The spleen may 
also be depressed and enlarged. 

Complications. — Bronchitis is the commonest, and often constitutes a 
vicious circle. Asthmatic attacks, so-called ** bronchial asthma,” are common 
in later stages ; on the other hand, spasmodic asthma may be the cause of 
the emphysema. Pneumothorax and interstitial emphysema may occur 
from rupture of the bullse, although these accidents are surprisin^y rare. 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may nuwk 
and obscure the early stages. Right-sided cardiac failure, with its train of 
consecutive changes, is a late and often terminal complication. 

Course. — Emphysema is progressive, unless the cause is removed or the 
effects of the disease are mitigated by residence in a warm, dry climate, 
especially in the winter. Conversely, residence in unsuitable dbtricts, per- 
sistence in detrimental employment, and repeated attacks of bronchitis 
accelerate its course. 

Diagnosis. — This is never difficult in advanced cases. The slighter 
degrees may be more difficult, and the diagnosis is then largely a matter of 
inference from the association of chronic cough and dyspnosa, with physical 
signs of hyper-resonance and prolong^ expiration. 

Confusion may occasionally arise in regard to pneumothorax and pul- 
monary tuberculosis. Careful record of the symptoms and signs and the 
investigation of the sputum generally suffice to distinguish these conditions. 
In doubtful cases the X-rays may assist. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions. A ” vital 
capacity ” of less than 50 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may affect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In an^ person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
be carefully considered. When the disease is established, the patient, if in 
a position to afford it, should spend the winter in a warm, more equable 
climate, either abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventilation 
of the lungs, e.g. by compression of the chest during expiration, by expir^ 
into rarefled air, by breathing compressed air or by expiratory breathing 
exercises. The patient enters a special iron chamber fitted with a window, 
and the air pressure is raised during the course of half an hour to 1} atmo- 
spheres. He remains at this pressure for an hour, and is then decompressed to 
normal during the nest half-hour. These baths may be given every other 
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day and gradually increased in duration and frequency. This treatment is 
often helpful in cases of emphysema associated with bronchial spasm or with 
bronchitis. Gases with marked arterial disease or with much ngidity of the 
chest- wall are unsuitable for this form of treatment. 

The diet should be simple and easily digestible, especially in the later 
stages. If there is spasmodic dyspnoea or asthma, no late meal should be 
permitted. Cod-liver oil or halibut liver oil in the winter seems to help some 
patients. Clothing should be warm, but the excess of under-garments, often 
worn in fear of chill, is harmful. 

In other respects treatment is largely symptomatic. In acute bronchitic 
attacks the measures to be adopted are in no way diSerent from those iu 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneficial. Terebene ( min . 10) in emulsion or in capsule has 
been recommended. Counter-irritation to the chest by liniments, such as the 
lin. terebinthinss aoeticum, is often comforting to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic asthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
must be vigorously applied. If there is marked cyanosis and venous engorge- 
ment, oxygen administration, venesection, leeching, purgative and diuretic 
drugs may be employed, and digitalis and other cardiac tonics administered. 
American authorities have suggested the use of an abdominal belt to 
increase the intra-abdominal pressure and raise the diaphragm. 

2. Small-Lunged Emphysema (Atrophic or Senile Emphysema) 

iEtiology. — This condition occurs in old age and forms part of the general 
atr<mhy of the tissues. 

Pathology. — The alveolar walls become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Symptoms. — These are slight and are masked by the enfeeblement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is small, flat and thinly covered, the movements are 
poor and there is elevation of the chest as a whole, with |:^or expansion. 
Kountz and Alexander maintain that there is very little diminution in vital 
capacity, that the movements of the diaphragm are increased and that the 
intervertebral discs are abnormal. There is little cyanosis, and no clubbing. 
The vocal fremitus is unaltered or slightly diminished. The percussion note 
is hyper-resonant, but there is no encroachment on the cardiac and hepatic 
areas of dullness. Breath-sounds are weak, and there is but little prolonga- 
tion of expiration. Bhonefai and r&les may be heard, especially if bronchitis 
is present, or if the heart is failing. 
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Diagnosis. — The condition is generally so obvious that no difficulty 
arises. 

Treatment. — ^This is chiefly a matter of careful reginoLcn and diet, with 
treatment of coexisting bronchitis or cardiac failure. 

3. Compensatory Emphysema (Localised or Secondary Emphysema) 

Etiology. — Localised emphysema is a sequel to some process inducing 
collapse, contraction or destruction of areas of lung tissue. It may be lobular 
in di^ribution in bronchitis, broncho*pneumonia, tuberculosis and diphtheria. 
It may aficot one or more lobes, or the whole of one lung, especially in cases 
of fibrosis following tuberculosis, pneumonia, chronic pleural efiusion and 
empyema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laennec and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs. None the less, it must be admitted that the expiratory 
strain of cough may assist in its production. 

Although it may be compensatory and physiological at its inception, it 
is doubtful whether a true hypertrophy takes place after adolescence. In 
any case it soon leads to atropny of the alveolar walls, as in true emphysema, 
and thus becomes pathological and harmful. Post mortem the condition 
may be found in an upper lobe around contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is flbroid and contracted, compensatory emphysema may be found 
throughout the sound lung. The resulting adaptations caused by enlarge- 
ment of one part and shrinking of another may produce some striking dis- 
placements, the lower lobe extending upwards nearly to the clavicle, or the 
anterior margin of the sound lung crossing the mid line. The general 
appearances are closely similar to those of ordinary emphysema, except 
that bullce do not occur, at any rate until the process is advanced and definitely 
pathological. 

Symptoms. — ^This condition does not produce symptoms that can be 
difEerentiated from those of the primary disease. When it afiects a lobe oi 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lesion. The 
hyper-resonance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards the side where fibrosis is in pro- 
gress. Vocal fremitus and vocal resonance are little altered, but may be 
increased at first and subsequently diminished. In the early stages, when there 
is alveolar dilatation without degenerative mural changes, the breath-sounds 
are exaggerated, harsh or puerile, but when such processes develop, they 
become weak and there are indications of dyspnoea and cyanosis on 
exertion. 

Diagnosis. — This is easy, owing to the difierence between the diseased 
and compensatory areas, and to the indications of contraction and dis- 
placement. 

Treatment. — ^No special treatment apart from that of the primary condi- 
tion is required. 
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4. Aoutb VbsiouIiAb Emphtsbma 

Although custom has included this condition with emphysema, it is in 
reality only a temporary acute distension of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whoo^ing-cou^h 
or asphyxia and in anaphylactic shock, and its existence may be inferred in 
severe asthma. Post mortem the lungs are bulky and the alveoli distended. 

The symptoms are dependent upon the prima^ condition, although 
dyspnosa is invariably present. The chest is found to be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant, and the 
breath-sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

In acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating the lungs. The alveoli may 
rupture with violent expiratory efiorts, as occur in whooping-cough or 
influenzal broncho-pneumonia. It may occur in diphtheria. The air some- 
times tracks along the pulmonary roots to the mediastinum, and appearing 
in the neck or on the chest-wall gives rise to surgical emphysema. 

Post mortem, subpleural bullsB may be seen containing air, and on section 
of the lung minute air bubbles may be found in the inter-alveolar connective 
tissue. A diagnosis cannot be made unless the physical signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OF THE LUNG 

Definition. — Abscess of the lung includes any circumscribed collection 
of pus formed in the lung tissue, but softened tuberculous areas and bronchi - 
ectatic accumulations are usually excluded. 

AEtiology. — Predisposing causes, — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exposure. 

Exciting causes, — These are pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the 
blood stream, either directly or in septic emboli. The common organisms 
found are streptococci, staphylococci, the pneumococcus, Friedlander’s 
pneumo-bacillus, BaciUus welchii and the Baculus coli — sometimes acting in 
conjunction with putrefactive bacteria. Spirochsetes, Bacillus fusiformis^ 
treponemata and anaerobic organisms ;are often present, especially after 
rupture has occurred. Pulmonary abscess may form under the following 
conditions : 

(1) After inhalation of foreign material into a bronchus. This may be a 
foreign body, or may occur in association with septic conditions in the nose, 
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ABSCESS OF THE LUNG 

nasopharynx and larynx, or during and after operations in these regions. 
These are referred to as inhalation abscesses, though some post^operative 
cases are regarded as due to embolism and not to inhalation. (2) As a 
residt of lobar or lobular pneumonia, especially after the deglutition and 
aspiration varieties of the latter. Such abscesses are sometimes called meta- 
pneumonic. (3) Embolic causes — in pyaemia, or following on septic pul- 
monary emboli due to right-sided septic endocarditis, or derived from distant 
septic processes, such as otitis media, and infective thrombo-phlebitis. 
Amoebic abscess occurs occasionally after dysentery, and pulmonaiy abscess 
may bo found as a rare complication of enteric fever. (4) From infection 
of the lung tissue due to spread from adjacent disease. This may occur 
in bronchiectasis, in ulcerating new growths of the lung, bronchi, oesophagus 
or mediastinal glands, in caries of the vertebrae or ribs, and in suppurating 
mediastinal glands. Eupture of an empyeUia, of a subphrenic abscess, of 
a liver abscess, or of infected hydatid cysts of the lung or liver may also 
lead to pulmonary suppuration. Ten per cent, of cases of abscess are due 
to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs piercing the lung. 

Pathology. — Abscess of the lung is generally single and basic when con- 
sequent on pneumonia, whereas embolic abscesses are often small and multiple 
and may be found in any part of the lung. Abscesses due to extension from 
adjacent disease are generally solitary, and are often large and irregular. 
The walls of acute abscesses are generally formed of congested and oedematous 
lung tissue, or of a zone of unresolved pneumonia. Since acute abscesses 
commonly rupture quickly into a bronchus, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neighbour- 
ing lung tissue. The pleura may become involved over superficial abscesses, 
leading to empyema, or to pyo-pneiimothorax if rupture follows. 

Symptoms. — Abscess may develop insidiously, with comparatively slight 
symptoms. More commonly they are an intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remittent or intermittent in character, and 
of a high range. Rigors and sweating are common. The pulmonary symptoms 
at first may be only slight cough with scanty muco-purulent expectoration. 
Dyspnoea may be present and pain of acute character develops if the pleura 
is involved. Hcemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leuoocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may be offensive, even before rupture into a bronchus occurs, 
followed by the sudden expectoration of a large quantity of pus. The pus is 
sometimes unpleasant or offensive-smelling, but has not the extreme fetor 
of gangrene. Microscopical investigation will demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pus cells and micro- 
organisms. After the expectoration of the pas, the temperature usually falls 
and the general condition of the patient is much improved, though cough and 
expectoration persist. In chronic cases after rupture the temperature may 
become irregular and periodic, a few days of normal temperature being followed 
by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight dullness over a small area, weak breath-sounds and possibly a few r&les 
in the surrounding infiltrated or oedematous lung tissue. With a large or a 
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superficial abscess, the signs before rupture may be those of consolidated or 
eouapsed lung, ^ter evacuation occurs, the characteristic signs of excava^ 
tion usually develop at once. In multiple embolic abscesses the signs are 
usually those of disseminated broncho-pneumonia. 

Complications and Sequelae.— The commonest complication is dry. 
pleurisy. This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In some cases mediastinitis or pericarditis 
may develop. Gangrene is described, but is a rare sequel. Metastatic 
abscesses may be produced in other parts of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequel® are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis. — This is difficult before rupture, but abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if leucocytosis and fetor of the breath are present. X-ray examination may 
be helpful, by demonstrating a localised shadow before rupture, and excava- 
tion afterwards, and also by establishing the situation of the abscess. A fluid 
level can often be seen in films taken in the erect position. The sudden 
expectoration of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture has occurred the 
differential diagnosis has to be considered from : 

1. Interlobar empyema, — This may be very difficult or even impossible. 
In this condition the signs are generally most marked in the region of an 
interlobar septum, there may be some cardiac displacement, and the sputum, 
though purulent, does not contain elastic tissue. 

2. Bronchiectasis. — The history, the characteristic cough and sputum, 
and the variation of the physical signs with the stale of the cavity usually 
suffice to distinguish this condition. An X-ray examination after lipiodol or 
neo-hydriol will distinguish in doubtful cases, since they do not as a rule 
enter the abscess cavity and the appearances in bronchiectasis are char- 
acteristic. 

3. Gangrene of the lung. — The distinction is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. 

4. Tuberculous excavation. — The history, the distribution of the signs, and 
the characters of the sputum, including the presence of tubercle bacilli, are the 
distinguishing indications. 

6. Purulent bronchitiK. — The history, the widespread physical signs, and 
the absence of elastic tissue from the sputum usually serve to establish the 
diagnosis, and lipiodol or neo-hydriol investigations may be helpful. 

In multiple or pyeemic abscesses, it is often impossible to recognise the 
condition, though it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-ray examination or tomography 
should be carried out, if the condition of the patient permits. The possibility 
of malignant growth as a cause of abscess^ should be borne in mind and, when 
necesssary, bronchoscopy as well as lipiodol investigation carried out. Ex- 
ploratory puncture as a means of diagnosis is dangerous and should be 
avoided. 

Prognosis. — The prognosis, though grave in many cases, is better than 
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might be entidpat^. Many of those in which rupture into a bronchus occurs 
recover. Death is inevitable in the pyaemio cases. 

Treatment. — (1) Medical. — In acute abscesses medical measures should 
be employed, since in a considerable proportion of cases, recovery may occur 
after rupture, especially when the abscess is in the upper lobe. Before 
rupture the treatment should be similar to that for acute pneumonia. After 
rupture, evacuation should be promoted by “ tipping,'* or postural draina^. 
The Nelson bed is of great value in this connection when the retation of 'wie 
abscess to the nearest patent bronchus has been determined by X-ray examina- 
tion. Expectorant drugs and antiseptics, such as creosote, should be em- 
ployed. Antiseptic inhalations may also be used on a Bumey-Yeo mask, as 
for bronchiectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, guaiacol and olive oil have been employed 
with benefit. In cases with spirochastes, treponemata and anaerobic organisms 
in the sputum, intravenous injections of salvarsan or neo-arsphenamine may 
be administered with benefit. 

(2) Surgical. — If spontaneous rupture does not occur after the abscess 
has become localised and encapsulated, operation is indicated in order to 
prevent the walls becoming thick. Repeated bronchoscopic aspiration is 
sometimes employed after rupture, and at times gives satisfactory results. 
If, after rupture, there is not satisfactory progress towards cure within 6 weeks, 
clinically and radiologically, surgical treatment should be considered. Thor- 
acotomy and open drainage is the operation generally employed. This is 
now usually carried out in two stages : (a) a preliminary exposure of the 
pleura by rib resection and packing with gause, to ensure adhesion of the 
pleura ; (6) some days later the abscess is opened along the course of an 
exploring needle. Artificial pneumothorax has been recommended, especially 
in deep or centrally placed abscesses. There is a risk of rupture into the 
pleura, more particularly when re-expansion of the lung is permitted. For 
this reason, this form of treatment is rarely advisable. Phrenic evulsion 
may aid in the evacuation of a chronic abscess, either alone or after thoraco- 
tomy. Pneumolysis, lobectomy, and thoracoplasty are also used in the treat- 
ment of chronic abscess. Lobectomy seems likely to be the most satisfactory 
in chronic cases in which it is practicable. 


GANGRENE OF THE LUNG 

In this condition localised or difiuse areas of lung tissue undergo putre- 
factive necrosis. 

AEtiology. — Predisposing causes. — ^These include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions. — These are, in the main, identical 
with those of pulmonary abscess (see p. 1 183). In addition, the pressure of 
aneurysm or of new-growt.h on branches of the pulmonary artery may lead to 
gangrene. The causal organisms are also very similar to those found in 
abscess of the lungs, and include staphylococci, streptococci, sarcinse, the 
Micrococcus tetragenusy the Bacillus cm communisy the B. pyccyaneusy the 



1182 DISEASES OF THE RESPIRATORY SYSTEM 

B. fusifortnis with ite associated spirochaote^ and various anaerobes. In 
some instances acid^fast bacilli, classed as streptothricess, occur. Some of 
these organisms yield putrefactive products, with the liberation of phenol, 
indole and skatole compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general reristance of the body, the degree of local vascular disturbance, 
and the virulence of the infecting organisms all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there are indications of a line oi 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The surrounding lung tissue is invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish-black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly recking 
fluid, containing shreds and masses of necrotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may be seen running 
across the resulting cavity, the walls of which are rough and covered with 
fetid pus. The diffuse variety of gangrene is less common ; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may be affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo- pneumothorax may be produced. 

Symptoms. — These arc similar to those occurring in abscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar fetor, which, on 
account of the presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost f8^cal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those of the 
expectoration in cases of bronchiectasis. Elastic tissue is usuallv present, 
but it may undergo rapid disintegration. Hsemoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by fetid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those present in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or 
malignant disease may also be present. 

Complications and Sequelae. — ^These are similar to those met with in 
pulmonary abscess, but owing to the rapid course and greater fatality of 
gannene, they are not so common. Cerebral abscess may occur. 

Course. — The course is usually rapid, unless the diseased area is small 
and circumscribed. In rare cases of localised gangrene of small extent, 
resolution and subsequent fibrosis occur. 

Diagnosis. — The differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the extremely critical condition of the patient 
and the revolting fetor of the breath and expectoration. X-ra^ examina- 
tion may give great assistance . if the patient's condition permits it to be 
made. 

Prognosis. — This is always extremely grave, though a few cases of 

localised gangrene recover spontaneously. The prognome is improved by 
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early^ operation in mutable oaeeB. The outiook ie si^ to be worse if the 
condition ie apical, and diSuee gangrene is invariably fatal. 

Treatment.~-Operation is indicated when the general condition of the 
patient pennita, if the gangrenous area can be localised by physical signs 
or X-ray examination. Exploratory puncture should not be carried out. 
The other operative procedures are similar to those for abscess of the lung. 
Operation is contra-mdicated in cases of difiuse gangrene. ,The medical 
treatment is in all respects similar to that for pulmonary abscess. Injections 
of neo-arsphenamine, in doses of 0*3 g., have given good results, especially 
in cases due to fuso-spirochsetosis. 


PULMONARY FIBROSIS 

Synonyms. — Fibroid Disease of the Lung; Chronic Interstitial Pneu- 
monia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes affecting the bronchi, lungs 
and pleur®. It is therefore rather of pathological than of clinical interest, 
and in no sense constitutes a separate disease, although the end-results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing such strikingly similar effects. 

Etiology. — (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseous varieties. (2) The group of pneumo- 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho- 
pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. (4) Although fibroid induration is commonly described as a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (6) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or streptotrichosis. 
Similarly it occurs about infarcts, pulmonary abscesses and parasitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
ii referred to as “ brown induration.** This is usually of moderate degree 
and does not affect the clinical manifestations. (7) Chronic pleural affec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.** (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneurysm. 

Pathology. — ^The fibroid overgrowth may be: (1) Massive or lobar; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any part of the connective tissue framework of the lungs and bronchi 
may contribute to the jgbrosis. In the massive form, which generally affects 
the whole or the major part of a lobe or even of one lung, the appearances 
in cases due to tuberculosis differ from those due to other causes. In the 
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tnberoulous variety the primary distribution is usually apical, and evidence 
of other tuberculous processes may be apparent in the form of large or sxnaJl 
^ed-up cavities, inspissated caseous material or calcareous masses enclosed 
in fibrous strands. In non-tuberculous processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall with special stress 
upon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The affected area of the lung is shrunken and often devoid of air except for 
that in the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue-grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due either to tuberculous 
cavitation or to bronchiectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at 
an apex. There may be simple puckering with or without pleural thickening 
and adhesion, or a dense mass enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pneumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis are, in the main, 
expectoration and dyspncna together with those of the primary affection. 
In the non-tuberculous cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of this condition. 
Even in tuberculous cases, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offensive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspnoea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spare, although nutrition majr sometimes 
be well maintained until late. They may show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycjrthflemia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the flattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
eqieoially in left-aided cases, when it may be in the left posterior axillary 
line or even under the angle of the scapula. In right-sided cases, it is drawn 
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to the right of the sternum, eveu sometimes under or outside the right 
nipple. Vocal fremitus is usually diminished and percussion gives dullness 
of varying degree over the fibroid area, while the unaffected parts may be 
hyper-resonant from ‘‘ compensatory ” emphysema. The diaphragm may 
be drawn up, and the liver or stomach correspondingly displao^. The 
breath-sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these Gonditi</ns can be 
recognised. The vocal resonance is diminished if there is much pleural 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonohi and bubbling rales 
to coarse metallic rales, according to the presence or absence of excavation. 
X-ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the cavitation some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent. In such cases an exploratory 
puncture or an X-ray examination may be helpful. 

When the diagnosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, there is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Bepeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative. X-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful consideration of the history may 
afford a clue to the diagnosis. 

Prognosis and Treatment. — These depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 


PNEUMOKONIOSIS 

Synonyms. — Pneumonokoniosis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis comprises all the pathological changes 
induced in the bronchi, lung and pleurae by the inhalation of dust 
particles. 

Etiology . — Predisposing causes , — Pneumokoniosis is one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and 40. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes , — ^Yaripus forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked are the changes induced. Organic forms of 
dust lead especially to bronchitic changes, tibe inorganic forms to pulmonary 
fibrosis. 

38 
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The following varieties are recognised : 

1. AifUhmcom from coal dust (coal-miners* phthisis). 

2. Sid&rims (silico-siderosis), from the inhalation of fine particles in tin, 
copper, lead and iron miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, gannister and 
slate quarries, also in potters (quarts-miners’ phthisis, and potters’ asthma). 
Gold-miners’ phthisis, the most serious form of pneumokoniosis, and especially 
prevalent in the South African gold mines, is due to the fine dust caused 
by the rock drills. 

4. Byssinosis, a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in shoddy mills. 

5. Ashestosis. — A condition found occasionally in those working in the 
manufacture of asbestos articles. Asbestos is composed of compound 
silicates of iron and magnesium. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of town-dwellers, giving them a dark- 
grey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in miners 
of hard coal or anthracite. In siderosis and silicosis, fine sharp particles 
of metallic oxides or silica are deposited in the lung tissue. According to 
Stewart, siderosis is in effect silico-siderosis, the damaging agent being silica 
inhaled at the same time. In asbestosis, curious irregular discoid structures 
of golden yellow colour and containing iron, now called “ asbestosis bodies,” 
are found in the lungs and in the sputum. There is also much fibrosis in 
pneumokoniosis, and tubercidosis is liable to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inhalation. In normal breathing, most of the coarse particles 
are detained in the nose, and are discharged with the nasal mucus, whereas 
in mouth-breathers they readily gain access to the trachea and bronchi. 
Even then, the coarser particles may be discharged, in the expectoration 
through the agency of the ciliated epithelium, but, owing to the catarrhal 
processes induced by the irritation of the inhaled dust, this epithelium may 
be desquamated and the absorption of the particles is promoted. As a further 
consequence of this initial bronchitis, the finer particles may reach the alveoli, 
and passing between the epithelial cells, gain access to the tissue spaces, 
or in some cases they may be taken up into special “ dust cells.” In silicosis, 
particles of crystalline silica become deposited in the connective tissue, and 
chronic peribronchial and perialveolar fibrosis develops. The bronchial 
glands also become enlarged by the deposition of similar particles conveyed 
by the lymphatics. Other changes more or less constantly present are 
emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that pneumokoniosis is non-tuberculous in origin, and that it may 
remain so throughout its course. Cn the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. In England and Wales 
coal-miners suffer less from tuberculosis than do all other males. On the 
other hand, gold-miners are extremely liable to it. It would appear that 
the determining factor is the presence of particles of silica. Silicates, as 
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in clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarries do not acquire tuber- 
culosis very readily, while metalliferous miners working in €[uartzite very 
frequently suffer from it. The Miners Phthisis Bureau recognises two types 
of silicosis. (1) Simple silicosis, the damage found being due to dust alone. 
It is non-progressive if exposure ceases. (2) Tuberoulo-silicosis, in which 
most of the damage is due to dust, and tuberculosis is secondary. Haldane 
and Mavrogordato demonstrated that particles of coal are absorbed by the 
‘‘ dust cells ” whose movements are thereby stimulated, with the result 
that they appear in the black spit, which is therefore a healthy sign. The 
particles of silica are also absorbed by these “ dust cells,” but no stimulus 
to their movement is induced and they remain in situ. Kettle and Gye have 
shown that a silica colloid is slowly formed, which leads to breakdown of 
the tissue defences and thus favours the activity of tubercle bacilli. 

Post mortem, the lungs are generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs are firm, and often gritty. Small hard 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi are inflamed and sometimes dilated. Soem degree 
of emphysema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
walls are thickened, the connective tissue is everywhere found to be in- 
creased, the dust cells ” may be seen in the connective tissue or in the 
alveoli, and particles of pigment or silica are found widely deposited in the 
connective tissue cells. 

Symptoms. — The onset is insidious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later hsemoptysis occur, but these suggest the possibility of 
superadded tuberculosis. The patient may appear healthy and be but 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not uncommon. 

The physical signs are not characteristic ; at first they are simply 
those of persistent bronchitis, then emphysematous changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may be necessary 
to establish the diagnosis. Examination by X-rays may be helpful ; at 
first there is an increase in the reticulation and later nodulation, somewhat 
like that of miliary tuberculosis. At a still later stage, the nodules become 
larger, and there is increased fibrosis. The changes characteristic of tuber- 
culosis may be super-added. 

Complications and Sequelae. — The most important complication is 
tuberculosis, which forms the terminal stage of many cases of silicosis. This 
may be suspected when fever, night sweats, haemoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
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oomseqaeiice of lihe fibrosis, and leads to the symptoms and signs character- 
ietic ox tiiat condition. 

Course. — This is progressiye, unless the sufferer is removed from the 
exdting causes. ^ Anthracosis runs a very chronic course, siderosis some- 
what less so, while gold miners only live a few years (6 to 6 — Oliver) after 
the o^t of the disease. 

Diagnosis. — The diagnosis can usually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette-smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered. 

Prognosis. — This is unfavourable except in anthracosis. Lyle Cummins 
suggests that the finely divided carbon particles absorb the toxins of the 
tubercle bacillus. If recognised early, and if the patient is taken from the 
dusty conditions, recovery may be anticipated. The development of tuber- 
culosis affects the outlook very gravely. 

Treatment. — Prophylactic , — Every means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust produced. 

Curative . — Directly the condition is diagnosed, the patient should be 
advised to change Ins occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as bronchitis or 
tuberculosis, should be treated on general principles. 


PULMONARY TUBERCULOSIS 

Synonyms. — Phthisis ; Consumption ; Decline. 

Pulmonary tuberculosis embraces all the abnormal conditions induced 
by infection of the lungs, pleurae and bronchial glands with the tubercle 
baciUus. 

Etiology. — Pbbdisposing Causes. — Age. — The maximum age incidence 
is between the 15th and 45th 3 rea]:s, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex , — The disease is more frequent in males, but between the ages of 
5 and 15 the female sex shows a preponderance. 

Heredity . — Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) Children bom of tuberculous stock may inherit an increased suscepti- 
bility, or diminished resistance, the tuberculous diathesis ; or (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Race . — Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
generations. Native races suffer severely when first exposed. In Europe 
the Irish are particularly susceptible, whereas the Jews are relatively immune. 

OHmate , — Tuberculosis occurs in ail climates. The prevalence of strong 
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rainy winds and defectiva stibsoil dramaga may tend to increase its 
incidence. 

Oocfupaiion . — ^The Wgheat mortality from tuberculosis oocuia in England 
amongst the workers in dusty occupations, thus Goinish tin miners head 
the list. On the other hand, coal miners are notably free from the disease. 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment, — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the sp^d 
of the <&ease, causing both lowering of the reaistonce and increased famlities 
for direct infection. 

Trauma, — Trauma, involving the chest-wall, may be followed by active 
pulmonary tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infection at a 
spot of lowered resistance. 

Gassing. — In certain cases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possibly prepare the ground 
for reinfection, but it is not a factor of great setiological importance. 

The influence of other diseases and conditions. — The following diseases 
predispose to the development of pulmonary tuberculosis : measles, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pneumokoniosis, alcoholism, diabetes, syphilis, congenital heart 
disease and insanity. Tuberculosis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
culosis not infrequently coexists with mitral stenosis. Cases apparently 
following pneumonia, pleurisy or bronchitis are usually tuberculous from 
the onset. 

Exciting Causes.— The causal organism is the Bacillus tuberculosis, 
discovered by Koch in 1882. It exists in four main forms, human, bovine, 
avian and reptilian ; only the two former usually occur in man, but avian 
infection has been recorded. The human type is found in over 97 per cent, 
of pulmonary tuberculous lesions, though a higher proportion of the bovme 
type has been found in Scotland. In glandular tuberculosis up to the age 
of 6 years, over 80 per cent, of the bacilli isolated conform to the bovine 
variety. In tuberculosis of bones and joints up to the same age, 29 per cent, 
of the cases are of bovine origin. 

U^he bacilli may gain access to the body by inhalation, by alimentary 
ingestion, through the tonsils, through the slm, or possibly, in rare instances, 
by hereditary transmission. It is probable that in the majority of cases 
of pulmonary tuberculosis in adults, the organisms are carried direct to the 
lungs in the inspired air, and 6hon showed that in children, who had died 
of tuberculosis of the lungs, a primary focus was present in the lungs in 
92*4 per cent. As, however, extensive tuberculous lesions are frequently 
found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands are primarily afiected, and that the bacilli pass 
from them to the lungs, either against the lymphatic flow or in the blood 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
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thoracic duct, or from the tonsils through the cervical and mediastinal 
fflands. Cases have been recorded in which primary cutaneous infections 
nave been followed later by active pulmonary tuberculosis. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is Buffering from advanced tuberculosis, and even then is of great rarity. 

The incubation period tuberculosis of is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of individuals are originally infected in infancy 
or early childhood, either from the ingestion of tuberculous milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life are frequently of the bovine type, whereas 
in pulmonary tuberculosis they are almost invariably of the human variety, 
it IS probable that reinfection is the more common, since mutation of type 
has not so far been proved. 

Provided that the proper precautions are taken, the risk of infection 
from adult to adult is not great, and only exists in “ open ” cases of tuber- 
culosis, i,e, in cases with tubercle bacilli in the sputum. The occurrence 
of conjugal disease, which is less common than might be expected, has been 
explained by mating of those with hereditary diathesis. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
usually appear first near the apex. This may be due to the relative immobility 
of this portion of the lung, possibly as the result of calcification of the first 
costal cartilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands and thence to the adjacent lung. 
In some cases the earliest lesion is found in the subclavicular region well 
below the apex. It may commence in a subacute manner. In such cases, 
an area of localised deposit may be seen on radiological examination — known 
as Assmann’s focus (Redecker’s '*fmh infiUrat ”). The initial deposit is usually 
in or around the small bronchioles of the third to fifth degree (Hirschfeld’s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the formation of broncho- 
pneumonic areas. At the same time peri-bronchiolar inflammation develops. 
In children there is, in the majority of cases, a primary lung focus (Ghon’s 
focus), with secondary deposits in the bronchial glands. 

Sboondary Changes. — 1. Caseation , — The tubercle is avascular, and 
owing to this, and possibly also to the action of tubercle toxins, coagulation 
necrosiB and fatty degeneration frequently ensue. This combined process 
is known as caseation and results in the formation of a structureless, cheesy 
mass. Further changes may now occur, either softening, with the develop- 
ment of a ‘‘ cold abscess ” filled with tuberculous ** pus,” or calcification, 
with the subsequent formation of gritty masses known as pneumoliths.” 

2. Cavitation . — Cavities result from $he liquefaction of caseous areas, 
and the expectoration of the resulting deDris. They may be no larger than 
a pea, or may occupy the whole of one or more lobes. A recent cavity has 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. It is often traversed by trateculas, formed by bronchi and vessels 
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which may be partly or completely obliterated, while sometimeB the trabeouhe 
consist of condensed lung tissue which originally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabeculse of the cavity, the former being the more 
common. In some cases, where haemoptysis has occurred, rupture of such 
an aneu^sm is the cause. 

3. Fibrosis, — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 
Such changes are often classified as productive, whereas infiltration and 
the earlier reactive changes are referred to as exudative. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dissemination in the Lungs. — The disease may spread from the primary 
peri-bronchial deposit — (a) By direct infiltration ; (h) By the peri-bronchial 
lymphatics and capillaries, leading to a racemose appearance or to peri- 
bronchial fibrosis ; (c) By the subpleural and interstitial lymphatics, with 
localised miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung — ^this not infrequently happens after haemoptysis and in 
cavitation ; (e) By the blood vessels, e.g. generalised miliary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliary Tuberculosis. — primary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller ones requiring a hand lens for their recognition. 
In very acute cases death occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the more 
remote portions of the lung. 

2. Chronic Miliary Tuberculosis, — The lungs are studded uniformly 
with firm nodules varying in size from one to several millimetres in diameter. 
They are grey or white, project from the cut surface of the lung, and in some 
cases are calcified. There may be, in addition, a diffuse fine fibrosis. Miliary 
tubercles are at times found scantily distributed in the spleen, kidneys and 
liver. Not infrequently there is evidence of terminal acute miliary tuber- 
culosis involving ^e brain and meninges. 

3. Acute Caseous Tuberculosis. — ^Large areas of consolidation form 
rapidly, which differ histologically from the common chronic tuberculous 
broncho-pneumonia in that the alveolar exudate is more definitely inflam- 
matory and contains fibrin. In the rare lobar cases, the rapid caseation and 
the presence of tubercle bacilli show that the caseous pneumonia is a 
specific process. Firm yellowish patches, which may be confluent, are seen, 
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usually scattered throughout both lungs. The affected areas are airless 
and sink in water. Softening is generally present in varying forms up to 
actual cavity fcKrmation, which may be extensive, involving even a whole lobe. 

4, Fibro-casbous Tuberculosis. — This is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotic changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages, including cavitation, 
are almost always present. The older lesions show considerable fibrosis, 
the strands of sclerotic tissue being pigmented and glistening. The earliest 
lesion is usually near the apex of the upper lobe at the back, more rarely a 
little lower and towards the front. The apex of the lower lobe is next 
affected, and the disease then spreads in the direction of the interlobar 
septum ; the apex of the upper lobe of the opposite lung is next involved 
(Fowler’s law of spread), rleural adhesions are usually present over the 
oldest lesions, and in the interlobar fissures. An open cavity, from which 
infected sputum is discharged, is a danger, being a frequent cause of spread. 

5. Fibroid Tuberculosis. — Fibrosis may be localised around a small 
arrested lesion, or may spread throughout a lung in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usually pigmented, 
inspissated caseous material, calcareous patches, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show compensatory emphysema. 

The bromhial glands. — The tracheo-bronohial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
and may present nuliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The pleura, — This, too, is almost constantly affected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-morten appearances of the lesions situated in the other organs, 
found as complications of pulmonary tuberculosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and genito-urinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — The symptoms fall into three groups (Pottenger) — (1) 
pulmonary, such as catarrh, expectoration, haemoptysis and pleurisy ; (2) 
reflex, such as pain, cough and laryngeal irritability ; (3) toxaemic, including 
malaise, tachycardia, pyrexia and loss of weight. 

Onset. — The mode of onset is very variable, but certain forms can be 
recognised. 

(o) Insidious), — The early symptoms may be malaise, anesmia, amenor- 
rhosa, cardiac irritability, progressive loss of weight, and slight rise of tem- 
perature, generally towards evening. Cough and expectoration often appear 
only when the signs in the chest are quite apparent. When there is intestinal 
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stftfliB, ihe outazieons jagmentaticm may suggest ^ diaguoris of Addisoit^s 
disease. 

(b) Catarrhd — series of febrile “ colds ” may usher in the disease^ and 
such a sequence is always suspicious. 

(c) Phthisia db hcmopo^. — Haemoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around the 
focus of infection. If it is more marked, it indicates breakdown' of an old 
arrested lesion, or may afiord dramatic evidence of extensive disease which 
had not been recognise previously. 

(d) Laryngeal. — Hoarseness or aphonia may be the first symptom, but 
lar 3 nigeal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Oastro-intestinal. — ^Anorexia and flatulence often occur early. When 
they are accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis should be f^pected. 

(/) Pleural. — ^Dry pleurisy is a frequent manifestation of latent pulmonary 
tuberculosis. When a serous effusion develops, its tuberculous character can 
be determined by laborato^ investigations. Pneumothorax, developing in 
a previously healthy individual is a rare but often serious clinical mode of 
onset. 

(g) Pneumonic. — “ Galloping ” consumption often begins with pneumonic 
manifestations, especially in the young.* 

(A) Traumatic. — ^Pulmonary tuberculosis may foDow injury or “ gassing,* • 
as described under aatiology. 

(i) Neurasthenic. — Neurasthenia may occur as a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examination, 

(j) Malarial. — Regular attacks of sweating and fever may occur, especi- 
ally in those who are or who have been residing in mmarial climates, 
suggesting malaria, but in reality due to tuberculosis. 

(A) Associated with other diseases. — Tuberculosis may follow immediately 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pneumonia. In some cases it develops at a later period after the 
acute disease. 

(1) Senile. — In old people an insidious onset is common. The disease may 
be of bronchitic typo, and the signs are often masked by emphysema. There 
may be little or no rise of temperature. 

The chief symptoms of pulmona^ tubcrculoms are — 

Cough . — This varies considerably in different types of disease. It may be 
very slight or absent in generalised miliary tuber^osis, or in any form in 
the insane. It is sometimes diy, persistent and ineffective, especially in 
miliary extension in the lungs nom an old focus of disease, in bronchia! 
gland tuberculosis, or in pleurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by exjre^oratiott, which, if very 
tenacious, may lead to retemng or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration. — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lemons may be present 
with practical^ no expectoration. Wken caseation is in progress, or when 
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there ie secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation. This consists pf flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoffensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phthisicus). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes t 3 rpically 
malodorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence 
of these does not necessarily indicate fresh activity in the lungs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed up, and those are frequently derived from 
calcified tracheo-bronchial glands. They may give rise to alarming symptoms 
at once, and be the forerunner of fresh activity in the lungs. 

Microscopical examination , — The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli are found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
amined. Droplets collected on a laryngeal mirror by cough induced by it 
may be examined for the presence of tubercle bacilli, especially in children 
or in patients who habitually swallow sputum. 

Sputum culture by the Loewenstein method may be of value when tubercle 
bacilli are not found in smears. The cells present are usually of the mono- 
nuclear type, either mononuclear leucoc 3 dies or altered alveolar epithelial 
cells. The presence of elastic tissue indicates that destructive pulmonary 
lesions are in progress. Secondary infecting organisms may be demonstrated 
by cultural methods. 

Dyspnoea , — Slight dyspnoea occurring early in the disease may be due to 
diminished movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspnoea is proportional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Complications such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pnoea even in acute and rapidly spreading disease. In arrested cases the 
dyspnoea is proportional to the extent of fibrosis. 

Cyanosis , — This is not an early symptom of tuberculosis. It is dependent 
upon the amount of lung tissue involved, but is increased by the coexistence 
of emphysema or cardiac failure. The typical “ hectic flush ” of tuber- 
culosis is a vasomotor effect caused by toxsehiia. 

Pain , — ^Not every sufferer from tuberculosis experiences pain, even in the 
acute stages of the disease. The commonest cause of pain is dry pleurisy. 
When the diaphragmatic layer of the pleura is affected, pain may pe referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
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plxtUsiB there is frequently a dull, aching pain in the chest, which is more 
noticeable in damp weatW. This is caused by the contraction of the 
condensing fibrous tissue. Cutaneous tenderness of the chest-wall is met 
with in some cases of advanced disease, and is probably due to a cachectic 
neuritis. A cold abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest- wall. Cough may b,e pain^, 
especially when paroxysmal or frequent, the pain being referred to the costal 
attachments of the diaphragm and upper abdominal muscles. The sudden 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
but when of more gradual onset no severe disconcert may be experienced.. 
Tuberculous laryngitis may be the cause of very great suffering. 

Night sweats , — ^Although not pathognomonic, night sweats occur more 
frequently in tuberculosis than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

Loss of weight . — This is often an early symptom. It is most marked in 
acute disease and in the late stages of chronic fibro-caseous tuberculosis. 

Fever . — Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it does not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (a) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97°'2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking, (h) At 1 p.m., after the hour’s recumbent rest, 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.m. 
In most Continental sanatoria the rectal temperature is taken, and a centi- 
grade thermometer employed. The temperature is dependent upon the 
extent and the activity of the disease, and upon the amount of exercise taken. 

(а) In acute miliary tuberculosis it may be continuous or remittent, and 
the “typus inversus” is not uncommon, the morning temperature being 
higher than the evening. This is generally regarded as a sign of grave 
prognosis. 

(б) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4° or 5° F. 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic tempera- 
ture record. There may be only a ver^ slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Further an afebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
develop a sharp rise of temperature which subsides in a few days with rest. 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute miliary tuberculosis or caseation occurs, a typical temperature varia- 
tion ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 
cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of hssmoptysis may have a very definite effect upon the tempera- 
ture. In some cases it is not followed by pyrexia, but if the inhaled blood leads 
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to a hsdmoptoic bronchitis, there may be a slight degree of fever lasting for a 
few days* When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to distant parts of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hemoptysis , — Haemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 per cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or broncho-pneumonic forms rusty sputum may be seen. Profuse haemop- 
tysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any considerable 
quantity of blood has been expectorated. After the cessation of bleeding 
the sputum may be blood-stained for several days, the colour becoming 
darker. The source of profuse haemoptysis is generally an aneurysm of a 
branch of the pulmonary artery lying in a cavity or in a fibroid lung, although 
occasionally ulceration without previous aneurysm formation may occur. 
In the majority of cases haemoptysis begins while the patient is lying down 
or resting, so that exercise or work are not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy 
but some clots may be present ; later it is mixed with muco-purulent expec- 
toration, in the form of clots or streaks. 

Circulatory system . — The heart may be small, but the right side often 
hypertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood pressure, higher readings are naturally obtained. 

The blood . — The red cells are usually normal in number, but there may 
be a slight anaemia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased. 
A polymorphonuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorphonuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Arneth. An increase in number of immature 
cells with only one or two nuclear lobes constitutes a deviation to the left from 
the normal, and raises the Ameth index. This Isevo-deviation is said to in- 
dicate toxflemia, and if it is not present, the disease will probably be chronic. 
The von Bonsdorff modification in which the number of lobes of the nuclei 
in one hundred polymorphonuclear leucocytes is counted, is sometimes used. 
The normal figure is 274, a fi^re less than this suggests activity. The 
lymphocyte monocyte ratio is said to be of prognostic value, an absolute and 
relative increase in the monocytes being unfavourable. 
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Alimentary system , — tongue is usually clean and the appetite good 
even in cases with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dyspha^a. Dyspepsia may be complained of, 
usually of a nervous type. Anorexia, flatulence, distension with nausea are 
the commonest symptoms, pain being rarely noticed. There may be marked 
intolerance of fat in the diet. Atonic dilatation of the stomach may occur 
in some oases towards the end of the disease. Constipation is copimon ; on 
the one hand, diarrhoea may occur apart from intestinal ulceration or lardaceous 
disease. 

Nervous system . — The classical “ apes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent and, as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or pain, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

Genito-urinary system . — In the early stages there is often an increased 
sexual desire, and this may recur when arrest is taking place. This is 
probably in part due to the therapeutic regime, the rest, abundant food and 
lack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrhoea. Women 
remain fertile even in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or in advanced cases an amyloid 
nephrosis with generalised oedema may develop. 

The Physical Signs of Early Disease. — The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the habitus phthisicus,” the hair being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracic vertebral spines, they are sometimes known as ‘‘ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The 
corresponding shoulder may be slightly drooping, with flattening above or 
below the clavicle, and slight hollowing of the supra-spinous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regarded these shoulder 
signs, when not due to scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level. 

Palpation confirms the diminished expansion, and reveals a slight 
increase of vocal fremitus over the affected area of the lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
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8iipra-iq)mous and upper interscapular regions. The extent of pulmonary 
resonance above the clavicle, laiown as “ KrSnig^s isthmus,’* may be 
diminished by ^ to 1 inch on the a:ffected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (b) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky ; (c) the “ granular ” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting fine or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vesicular or prolonged ; (e) broncho-vesicular breathing ; (/) definite 
bronchial breathing when early consolidation is in progress. 

Often there are no adventitious sounds. Occasionally a few small 
rhonchi or fine crackling or bubbling r&les may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If rS.leB are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rS.les, emphysematous rales audible along the sternal margin, 
and pleural friction or fascial creaks. There is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the vertebral 
spines behind, the more reliable is the sign as an indication of disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by cyrtometry. 

Physical Signs of Acute Miliary Tuberculosis. — If the condition 


develops acutely from breaking down of an infected bronchial gland or small 
lung focus, the physical signs are generally those of an acute generalised 
broncho-pneumonia, unless there is meningeal involvement as well, in which 
case the pulmonary symptoms and signs are masked or obscured by those of 
the cerebral involvement. When miliary tuberculosis occurs as a terminal 
event in a chronic case, marked dyspnoea, cyanosis and tachycardia are early 
symptoms. There may be crepitations or fine crepitant rales widely distri- 
buted over both lungs, and sometimes areas of tubular breath-sounds especi- 
ally in the lower lobes. The original signs are often masked or less apparent. 
This is especially the case if meningeal involvement occurs also. 

The Physical Signs of Consolidation. — Limitation of movement 


and flattening over the affected part of the lung, usually the apex, is now 
more noticeable. 


The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 

The breath-sounds are bronchial, or in acute caseous disease may even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium crackling 
rales are heard with inspiration, especiall?;^ after coughing. When active 
softening is in progress the r&les frequently become coarse and sticky. 
The voice conduction is much increased, bronchophony and whispering 
pectoriloquy being audible. 

Mensuration may confirm the presence of flattening. 
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Thjb Physical Signs of Excavation. — ^Flattening of the cbest^wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitus 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or cracked-pot ” note, the “ bruit de pot 
f^le,” is obtained over large superficial cavities, especially when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt’s sign (alteration of note 
with the position of the body) is supposed to indicate a cavity of oval shape. 
It is rare, and of little value. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rfi^les 
are audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metallic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, bronchophony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. Some cavities are only revealed 
by X-ray examination or by tomography. 

Mensuration affords a graphic representation of the flattening of the 
chest-wall. 

The Physical Signs op Fibrosis. — The chest is asymmetrical, the 
affected side being flattened and moving little, hile compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the affected lung and may be higher or lower than 
normal. It may be drawn over to the right axilla, or on the left side as 
far back as to the posterior axillary line, or even to the angle of the scapula. 
The intercostal spaces may be retracted, and dilated venules are sometimes 
seen over the front of the chest as the result of obstruction, caused by 
displacement of the mediastinum and traction on the deeper veins. 

Diminution of n^pvement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal line. The cardiac 
dullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-sounds are weak and distant, unless modified by the presence 
of a cavity. 
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Often there are no adventitious sounds, although fine or medium r&Ies of 
a stic^ or metallic nature may be heard. The voice conduction is usually 
din^shed, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not so 
dear-cut and well-defined. In a case of some duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in different lobes of 
the lungs, and thus it may be possible to determine the site of origin and path 
of spread of the disease. 

Certain other signs are occasionally seen in pulmonary tuberculosis. 

Myoidema is an undue irritability of the muscles to direct mechanical 
stimulation, revealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectoralis major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur in any cachectic state. 

Clubbing of the fingers is commonly seen in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is only seen in 
fibroid lesions with bronchiectasis. 

Chronic Miliary Tuberculosis. — Clinical features , — Chronic miliary 
tuberculosis affects males and females equally. The age incidence is between 
6 and 40 years, but usually the patient is between 11 and 30. The early 
symptoms include cough, shortness of breath, pain in the chest, expectoration 
and at times hssmoptysis. Constitutional disturbance is usually slight with 
low-grade fever. In some cases the spleen is palpable and in others tuber- 
culous lesions are present in glands, bones or joints. Tubercle bacilli may be 
found in the sputum, gastric contents or pleural fluid. X-ray examination 
reveals small symmetrical, rather ill-defined opacities throughout the lung- 
fields. In some cases they may be limited to one portion of the lung. The 
course of the disease is more prolonged than that of miliary tuberculosis, 
being never less than three months and usually considerably longer. Death 
may occur in about six months, or eventually the disease may be arrested. 

The differentiation of chronic miliary tuberculosis from the acute variety 
depends rather upon the clinical than the radiological findings. The fact 
that the pulmonary lesions are tuberculous is established in many cases by 
the finding of tubercle bacilli in the sputum or stomach contents. When 
tubercle bacilli cannot be detected, other conditions giving rise to scattered 
opacities throughout the lung-fields must be considered. Thus in secondary 
carcinomatosis, sarcomatosis or choiio-epithcliomatosis, the opacities are 
usually larger. Multiple opacities are also found in pneumokoniosis, con- 
gestive heart failure, sarcoidosis and more rarely with periarteritis nodosa, 
xanthomatosis, bilharziasis, leukaemia and disseminated broncho-pneumonia. 

Hilum Tuberculosis. — The existence of a special type of pulmonary 
tuberculosis commencing at the root of the lungs and extending thence in a 
fan-shaped manner along the bronchi has been postulated by some authorities, 
chiefly on X-ray evidence. While lesions in the middle zone' of the lung 
are sometimes revealed by X-ray examination, it is more than doubtful 
whether this condition merits recognition as a separate variety of the 
disease. 
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Efitubeboulosis. — This term was applied by Eliasberg and Neuland 
in 1920 to a condition of consolidation in tnbercnlouB infants, often affecting 
a whole lobe. In spite of definite physical signs and characteristic radiological 
appearances, there are few symptoms, and recovery is the rule, with fairly 
rapid clearing of the X-ray shadows, from the periphery inwards. It is 
probably due to atelectasis of a lobe in whole or part, due to bronchial obstruc- 
tion from enlarged hilar glands. 

Hilab Flabe is the name given by Burton Wood to a similar condition 
affecting the right middle lobe, or the upper part of either lower lobe in 
childhood. The X-ray shadow is generally triangular in 8hax>e, the base being 
at the hilum or mediastinum. This, like epituberculosis, is probably due in 
many cases to localised bronchial obstruction, but in both conditions it is 
possible that there may be an allergic factor. 

It is important to note that in both epituberculosis and hilar flare, the 
chief evidence is radiological, and that the prognosis is good. 

Pulmonary Osteo-arthropathy. — In oases with bronchiectasis the 
joints may be affected, swelling occurring especially in the wrist, ankles 
and knees, and rarely in the hips and shoulders. A serous effusion into the 
joints may be present. Pain is usually slight, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine (see p. 1376). 

Radiography of the Chest. — If possible, the chest should be examined 
in every case with the fluorescent screen, and a photograph taken on a 
film. Certain important points can only be determined by a screen ex- 
amination. The chief of these are the respiratory movements of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with pleural adhesions, it is not diagnostic. The 
film will show the extent of the disease and in some cases it may suggest the 
existence of activity ; thus areas of consolidation, caseation or excavation 
can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances. In films taken in the 
erect position a fluid level is often apparent in cavities. A curious rounded 
shadow may be apparent in early disease called Assmann’s focus, in which 
rapid changes, such as softening, may occur. The tomograph sometimes shows 
unsuspected cavities. 

The significance of “ root shadows *’ is still debatable. Although the 
presence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the radiating shadows is a matter still under 
discussion. They may be due to peribronchial thickening, caused by the 
formation of fibrous tissue, or may merely represent the shadows cast by 
the branches of the pulmonary artery. 

A film is often of crucial value in determining the presence or absence of 
early disease, but slight diminution of translucency of one apex may be due to 
an old arrested lesion, or, on the other hand, there may be definite physical signs 
of active disease, without abnormalities being found on X-ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to pulmonary fibrosis or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 



1202 DISEASES OF THE RESPIRATORY SYSTEM 


extent of limg involved and as to the presence of complications, such as 
effusion, pneumothorax or bronchiectasis. As the X-rays only cast shadows 
lacking in all pictorial details, tuberculous shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions. It is thus clear that 
the X-ray findings should always be interpreted in connection with the history, 
symptoms and physical signs of the case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infallible evidence in 
determining the nature of an obscure case. On the other hand, they are 
absolutely essential in the determination of the suitability of a case for 
artificial pneumothorax or other collapse treatment and in controlling its 
application. 

Complications and Sequelae. — Compensatory emphysema is common 
in chronic fibroid disease, but bronchiectasis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections of the 
respiratory passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about a rib or 
costal cartilage. 

Small areas of dry pleurisy are present at some stage in nearly every 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early complication, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo-pneumothorax. The implantation of tubercle 
bacilli from the expired air or sputum may le^d to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers, is the terminal portion of the small 
intestine, but the appendix may be affected, and the connective tissue around 
the caecum is sometimes matted and thickened to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely ulcerated, but an atrophic gastritis may occur in advanced cases. 
Fistula-in-ano and ischio-rectal abscess are comparatively common com- 
plications and tubercle bacilli may be found in the discharges. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these are usually due to some terminal infection. 
Fatty degeneration of the myocardium occurs as a result of toxaemia, and 
infection by direct spread along the lymphatics may lead to pericarditis. 
The peripheral circulation is not infrequently poor, chilblains are common, and 
cachectic purpura may be seen. Lardaceous degeneration as a consequence 
of chronic tuberculosis is not so common nowadays as formerly, but when 
present may affect the liver, spleen, mtestines, lymph glands and kidneys. 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addison’s 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
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eacliexsA, Generalised dissemination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Course. — The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death m^ occur in from 1 to 3 weeks from tosccemia or generalisation 
of the lesions. In acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronic fibro-caseous tuberculosis, the disea^ may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment ; in other 
instances it progresses steadily to a fatal termination. In fibroid tuber- 
culosis the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of the expectation of life, various stages of 
tuberculosis aie described based upon anatomical lesions, toxsDmia and 
functional disablement. The most important of these arc as follows : 

1. Tbe Tduban-Gbkhabdt Classification.— An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
Bupra-clavicular and Bupra-spinous regions. Stage 2. The signs, if unilateral, 
do not reach lower than the fourth lib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. This in- 
cludes more extensive lenons or localised ones in which excavation is present. 

2. Sib Robekt Philip’s Classification.— Both the extent of lung tissue 
involved and the degree of toxemia present are taken into consideration. 
Twelve stages are described, which are indicated by the following signs : 

Lj, LjS, and IjS ^ L 2 , L 2 S, and I 2 S j L^s, and 
L 2 , and L 3 represent lung involvement to the extent of stages 1 , 2 and 3 
respectively, according to the Turban-Gerhardt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas S 
signifies marked systemic disturbance ; and the signs I 2 S and I 3 S show 
that the systemic disturbance is excessive in relation to the lung involve- 
ment. 

3. Inman’s Classification. — This is based solely on the temperature in 
relation to exertion. 

Stage 1. The patient is febrile when resting. Stage 2 . The patient is 
resting afebrile, but ambulant febrile. Stage 3. The patient is ambulant 
afebrile. Stage 4. The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. Those are : (1) permanent arrest, either by fibroris prior to caseation, 
or if the latter has occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by tbe persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion ; (3) rapid extension, here tbe 
disease spreads, and the toxeemia is out of all proportion to the extent of 
the lesions ; (4) death, this may result from ilic pulmonary lesion or from 
complications. The former may prove fatal as the result of progressive 
asthenia or cardiac failure, from asphyxia due to acute miliary tuberculosis 
or hsemoptysis, or in a small proportion of cases directly from loss of blood 
in repeated hemoptysis. The complications that most often prove fatal 
are meningitiB, enteritis, larjmgitis leading to dysphagia and starvation, or 
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pneumothorax. Intercurrent diseases, such as pneumonia, influenza or 
diabetes, are occasionally the cause of death. 

Diagnosis. — This is easy when definite signs are present in the lungs, 
and when tubercle bacilli are found in the sputum. On the other hand, the 
diagnosis of early cases may present one of the most difficult problems in 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indefinite. The conditions which most 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graves’s 
disease or heart disorders, affections of the nose and throat, and in children 
enlargement of the broncWal glands or acidosis. The history and symptoms 
are of great importance in these cases, and a careful examination should 
be made of each system. A test meal, opaque meal, or blood examination 
may be required before the correct diagnosis is established. 

On the other hand, there may be definite signs of disease in the lungs 
which have to be differentiated from those produced by other conditions 
simulating tuberculosis. The cases included in this group embrace the 
majority of pulmonary lesions, especially chronic bronchitis, fibrosis, 
bronchiectasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends upon the history and course 
of the disease, together with a careful record of the physical signs in the 
chest, investigation of the sputum for infecting organisms, X-ray examination 
and in some cases the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known 
as Boeck’s sarcoid. The lesion is a benign lymphogranuloma or reticulosis. 
It affects the lymph glands, lungs, bones especially those of the fingers, and 
the skin (see pp. 1478-1480). The parotid and lachrymal glands are sometimes 
involved and irido-cyclitis has been recorded in 10 per cent, of the cases. 
The intestines, spleen and liver may be affected. The chief diagnostic points 
are the character of the skin lesions and the chronicity and tendency to 
spontaneous arrest. Tubercle bacilli are not found and the Mantoux reaction 
is often negative. The radiological appearances in the lungs are those of a 
diffuse mottling — coarser than that of miliary tuberculosis. The hilar glands 
are often markedly enlarged. 

When the diagnosis still remains doubtful the patient should be placed 
under observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should be observed with the patient in bed, a daily rise to 
99° F, or a swing of 1°*5 to 2° below normal being suspicious. The 
sputum should be examined repeatedly for tubercle bacilli by the ordinary 
method, and if not found the antiformin process should be carried out. 

Before applying any tuberculin tests the blood may be examined sero- 
logically. The use of the Arneth or von Bonsdorff blood count in diagnosis 
has been referred to on page 1196. The complement-fixation test has proved 
disappointing, and in the present form does not afford reliable criteria of 
activity or quiescence. 

The sedimentation test of the blood (stability reaction), i,e. the rate of 
settling of the erythrocytes in blood diluted with sodium citrate solution, 
is affected in this ffisease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also increased in other conditions such 



PULMONARY TUBERCULOSIS 1206 

as pregnancy, carcinoma, syphilis, rheumatism and acute infections. The 
test is therefore of little or no value in diagnosis, but it affords valuable 
indications of the degree of activity, and may assist in determining the form 
of treatment. 

It has also been used as a guide to prognosis, since it is affirmed that 
arrest should not be considered as firmly established until the sedimentation 
rate has returned to normal. This may not occur until some time after the 
usually accepted clinical symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneous (ike Pirquet reaction). — Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddened 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control is not affected. Unfortunately, except in 
the first two years of life, this affords no indication of active disease, but only 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux's intradermal test. — An injection of 0*1 c.c. of a 1 in 10,000 
dilution of old tuberculin (0*01 mgrm.) is injected intradermally. If no reaction 
occurs, the injection is repeated in a week, with 0*1 c.c. of 1 in 1000 dilution 
(01 mgrm.). A positive reaction is shown by a red areola, with some oedema 
and occasional vesiculation. 

A modification of this test consists in the use of Purified Protein Deriva- 
tive (P.P.D.). This is supplied in tablets of two strengths, which must be 
dissolved in a buffered solution immediately before use. The advantage of 
this preparation is its constant potency. 

3. Vollrrm's 'patch test. — A strip of adhesive plaster is applied over the 
sternum, previously cleaned with ether. To this strip are attached three 
small squares of filter paper, the central one is a control of untreated paper, 
the other two have been saturated with undiluted old tuberculin and allowed 
to dry. The plaster is removed in 48 hours and 1 2 or 24 hours later a positive 
reaction is shown by redness, infiltration and sometimes by papules or 
vesicles. 

4. The subcutaneous test. — The patient must be apyrexial, and must be 

kept in bed — ^ mgrm. of old tuberculin is injected subcutaneously, and 
its effect determined. The reactions that may develop are — (a) local, 
an inflammatory swelling at the side of the injection ; (b) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the temporary 
appearance of a few rales at one apex. This is the most important ; (c) general, 
as judged by a rise of temperature and sense of malaise. The temperature 
should be charted 4-hourly after the injection, and a rise to over 99° F. 
indicates a positive reaction. If no reaction follows this initial dose, larger 
injections are given at intervals of 2 or 3 days, in this sequence : 1, 5 

and even 10 mgrms. 

This test has the drawback that it does not indicate activity of disease, 
and it has the additional disadvantage that it may cause a quiescent pul- 
monary focus to light up and spread, and so cause irreparable damage. 

Finally, the X-rays afford most valuable assistance in the diagnosis of 
early cases with doubtful sigi^, and also help in the differential diagnosis of 
tuberculosis from other lung diseases with well-marked signs. 
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Prognosis. — number of factors must be critically considered in tbe 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal history , — Chronic alcoholism is serious, chiefly because the regime 
of treatment is then peculiarly irksome, while the digestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a fibrotic type, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes though less so since the use of insulin. 
Congenital heart disease and pulmonary stenosis are unfavourable factors ; 
but hjrpertrophy of the heart and mitral stenosis are said to be beneficial. 

The prognosis is very grave in infants and young children ; but slightly 
less serious up to the age of 20. Between 20 and 60 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment improves the prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Marriage often leads to a breakdown in arrested cases especially in women, 
and induces more rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. 

Poor chest development and the “ habitus phthisicus ” are usually bad 
prognostic signs, although tuberculosis may run a rapid course even in patients 
with good physique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral 
fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, whereas in acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
In fibro-caseous tuberculosis the prognosis is most uncertain and diiB&cult 
to forecast. Every factor must be carefully considered, and the response 
to treatment noted. The best outlook is in fibroid disease, which often 
undergoes complete and permanent arrest. 

Symptoms in their Relation to Prognosis. — Persistent cough, by 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence of secondary infection, and may therefore be of 
value in prognosis. 

The significance of tubercle bacilli in the sputum , — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing 6 years, show that the 
prognosis is best in closed ” cases ; but that it is nearly as good in those 
cases in which the tubercle bacilli disaifpear from the sputum during the 
sanatorium treatment. Persistence of bacilli in the sputum is an unfavour- 
able sign. The actual number of bacilli in the sputum and the presence of 
“ beading ** have no definite prognostic significance. 

Cases commencing with hsemoptysis progress more satisfactorily than 
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those with other modes of onset, chiefly because they are dia^osed earlier. 
HflBmoptysia occurring later may ezert an unfavourable influence, either 
indirectly by spreading the disease into previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not due to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature afiords a clue to the type and activity of ^he disease, 
and is thus a valuable aid to prognosis. Profuse and persistent mght sweats, 
or marked anorexia, especially when occurring early in tlie disease, are grave 
signs. Tachycardia due to toxaemia, signs .of cardiac failure, oedema and 
albuminuria are of bad omen. The blood pressure is thought by some to 
be a useful guide, systolic figures below 100 mm. Hg being unfavourable, 
whereas a rise of pressure may be associated with amelioration of the disease. 
In fibroid lesions the pressure may be raised throughout. 

The Extent op Physical Signs. — The activity of the disease rather 
than its extent is the important factor in determining prognosis. The 
development of compensatory emphysema is of value only as an indication 
of fibrosis in the tuberculous portion of lung, and therefore of chronicity. 

The Influence of Complications on Prognosis. — Generally speaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a serious complication, especially when accompanied 
by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early cases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and especially if it progresses to pyo-pneumothorax, it is almost 
invariably fatal though, if the disease is unilateral, surgical measures may 
prove successful. 

Pleural eilusion often has a beneficial influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focus. 

Secondary catarrhal afiections tend to increase the cough and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. Tuberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chronic 
cases, and exerts no marked deleterious effect. Involvement of the genito- 
urinaiy system increases the severity of the disease, especially if the Indneys 
or bladder are affected. If the epididymis alone is involved the prognosis is 
not materially affected, as the lesion can be dealt with surgically, although the 
administration of a general anaesthetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, basal anaesthetics, local or spinal anaesthesia should 
be insisted on. 

As shown by the figures obtained at the Midhurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admission to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rate is six times 
greater after discharge, from the sanatorium than it is for the remainder of 
the population of England and Wales for the same a^e periods ; whereas in 
the cases of advanced disease the mortality rate is thirty-eight times greater 
than for the average population. As the most critical time is during the two 
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or three years sucoeeding discharge from the sanatorium) the prognosis is 
largely affected by the conditions of life during this period. 

The rate of sedimentation of the erythrocytes (see p, 1204) has proved to 
be a valuable aid to prognosis. A persistently rapid rate is uiffavourable. 

Treatment, — Pkophylactic. — ^The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the infection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contacts, and the segregation of open ” 
cases. Inoculation with the B.C.G. vaccine (attenuated living bovine bacilli) 
has not met with favour in this country. All these questions are considered 
in the general article on Tuberculosis. 

CuBATiVE. — This varies with the type and stage of the disease. In 
all acute or febrile cases treatment should be commenced at home or in a 
nursing home or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene ; (4) climatic treatment ; (5) graduated 
rest, exercise and labour ; (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sanatorium Treatment. — This constitutes the best mode of treatment 
for earfy and for certain types of chronic disease ; but is totally unsuited for 
acute febrile or very active cases. The advantages obtained are : (a) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; {b) the housing is specially designed and 
the climatic conditions are good ; (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his 
resting temperature may be observed, and the necessary examinations 
carried out. If there is pyrexia, rest in bed must be enforced until the tem- 
perature falls to normal. If the temperature rises above 99^ F. when the 
patient is up, return to bed is usually necessary. The routine of sanatorium 
treatment varies in diilerenb institutions, the most important divergence 
being whether or not a system of graduated exercise is employed. In 
nearly all an hour’s recumbent rest is enforced before lunch and dinner. 

After three months’ stay it is usually possible to decide whether the patient 
is responding to treatment, and, if so, it should, if possible, be prolonged for 
at least another three months, or until the sputum is free &om tubercle 
bacilli. 

2. Home and Institutional Treatment.— -Treatment at home, in nurs- 
ing homes or in special hospitals, is essential in early cases with fever, and in 
cases in which it is necessary to establish the diagnosis. Home treatment is 
also usually necessary on return from sanatorium or climatic treatment, if 
arrest is incomplete. An endeavour should always be made to carry out the 
prinoipleB inculcated at the sanatorium, and the patient should be under 
regular medical supervision. Advanced ca^s are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygiene. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximain weight ; but, in order to accomplish this, the food should be slowly 
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incidased and all ideas of enforoed ovezfeeding discountenanced. A total 
calorie value of 3000 to 3500 is usually ample ; but, if tiie patient is perfonoing 
heavy work, as much as 40(^ may be necessary. Meat, fish, eggs aW fats are 
usuaUy well tolerated. It is not often necessary to give large quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches. Additional carbohydrates 
with small daily doses of insulin if they are not well tolerated are often WpM. 

In aU cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken in the disposal of sputum to ensure that 
it does not become dry, and that flies do not nave access to it. All patients 
who are up should carry special sputum flasks, while those who are in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should be burnt, or, if this is impossible, it should be emptied into the 
water-closet after disinfection with carbolic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cases of active disease or laryngeal tuberculosis, 
and in no instance should inhaling be allowed. Woollen under-garments 
should be worn ; but all excess of clothing is harmful. Sun-bathing and 
injudicious uncontrolled sun exposure are dangerous and often activate 
quiescent lesions. Patients should be strongly warned of this danger, 

4. Climatic Treatment. — This is imdoubtedly of value in carefully 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The mourUain resorts , — In Europe the most suitable places are found in 
Switzerland. Among these are St. Moritz (6090 feet), Arosa (6000 feet), 
Davos (5150 feet), Montana (5000 feet) and Leysin (4690 feet). In America 
the most celebrated resorts are in the Rocky Mountains at Colorado Springs 
(5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Mountains. 
The advantages of high altitudes consist in the stillness, purity and rare- 
faction of the air, and the greater diathermancy of the atmosphere to the sun’s 
rays. Metabolism and the general circulation are thereby increased. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
cases of more advanced type. Contra-indications are recent hasmoptysis, 
active disease with fever, extensive flbrotic lesions and complications such as 
empl^sema, asthma, cardio- vascular lesions or nephritis. 

marine and coast resorts, — Among the important coast resorts in the British 
Isles are Hastings, Bournemouth, the Isle of Wight, Torquay, Falmouth, 
Llandudno, Penmaenmawr, Scarborough, Mundesley and the various seaside 
towns in Thanet. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt. The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. These 
resorts are especially suitable for cases of more advanced and active disease, 
and for those complicated by hsemoptysis, bronchitis, emphysema and 
laryngitis. Residence by the sea actually at sea-level is undesirable. 

I^Umd resorts , — ^Theso are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or early uncomplicated cases ; but the laws against the admssion 
of tuberculous patients are strictly enforced at all of them. 

Sea voyages , — These are contra-indicated for all except completely arrested 
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cases owi]^ to the lack of fresh air in cabins, the possibility of sea-dckness, 
and the difficulty of obtaining suitable treatment it the disease advances. 

5. Graduated Best and Exercise. — ^Treatment in bed is necessary so 
long as there is fever, and if the raised temperature is persistent absolute 
rest ” should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and washing arc attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6 or 8. If still apyrexial, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” wiuch Paterson instituted at the 
Frimley Sanatorium has proved of great value. There are six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the discharge of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled process of auto-inoculation to prevent excessive 
doses of toxin being discharged, which are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, the patient should be put back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-inoculation or that 
immediately below it. 

6. Medicinal Treatment. — No specific drug has yet been discovered 
for the treatment of tuberculosis. Amongst the medicines in most general 
tUse are : 

(a) Cod-liver oil . — This may be administered by the mouth in doses up to 
2 ounces daily. The cod-liver oil may be of value either on account of its 
fat-soluble A and D vitamins content, or, as suggested by Rogers, it may 
assist by dissolving the capsules of the tubercle bacilli and so facilitating 
their disintegration. Halibut liver oil is now sometimes used instead. 

(h) Creosote . — This may be given in doses of min. 2 to 3 three times a day 
after food, cither in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or hoemoptysis ensue. 

(c) Hypophosphites . — These are not so generally used as formerly and, 
beyond their tonic ” effect upon the nervous system, have no demonstrable 
influence upon the pulmonary lesion. 

(d) Nascent ” iodine . — With the idea of liberating free iodine in the 
tissues, potassium iodide grs. 30 is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no ^appreciable results, and may cause 
dyspepsia. 

(e) Arsenic . — Liquor arsenicalis min. 2 to 3 by mouth, or sodium cacodylate 
gr, ^ to ^ subcutaneously, arc of value in some cases associated with ansemia. 
Neoarsphenamine, administered intravenously, is useful in chronic cases 
complicated by syphilis. 
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(/) Inhalations. — ^Disinfectant drugs when inhaled often check cough 
lessen expectoration and improve the general condition of the patient. Lees’s 
inhalation is of value. It consists of creosote, parts 2; add. carbohi 2; 
liq. iodi mitis, 1 ; sp. ©theris, 1 ; and sp. chlorof., 2. About 6 drops an hour 
are placed upon a Bumey-Yeo mask, which should be worn almost con- 
tinuously throughout the day. A modification now more frequently employed 
is : menthol, 4 ; olei cinnamomi, 3 ; olei limonis, 4 ; creosote^ 10 ; olei 
pini, 10 ; sp. chlorof., 10. 

(g) Calcium is often given by the mouth in the form of coUoidal calcium 
in doses of 60 minims three times a day ; or intramuscularly, as calcium 
gluconate, 5 c.c. of a 10 per cent, solution once or twice a week. Parathyroid 
extract is sometimes administered at the same time. 

(A) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by MoUgaard, who uses sodium aurothio- 
sulphate, to which the name of sanocrysin has been applied. It is now admini- 
stered in smaller doses than when it was first introduced. The initial dose is 
usually 0*01 g. dissolved in sterile saline solution and injected intravenously. 
The second dose is given 5 days later, and is as a rule 0'025 g. If no reaction 
occur, the dose is increased to 0-1 g., and usually later to 0*25 g., the intervals 
being extended to a week. The total amount given in a course is usually 
3 g., or sometimes up to 5. The course may have to be interrupted owing to 
reactions, chiefly fever, albuminuria, stomatitis, diarrhoea, peripheral neuritis 
and skin manifestations. 

7. Spboifio Measures. — (a) Active immunisation. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled *the high hopes held out on its 
introduction by Koch. There are now numerous forms of tuberculin avail- 
able, indicated by certain letters, and falling into three groups. (1) Those 
containing the exo-toxins only. These include Koch’s old tuberculin T., 
O.T., and T.O.A., Denys’ bouillon filtrd (B.F.) and albumose-free tuberculin, 
T.A.F. (2) Those containing the endo-toxins chiefly, such as Koch’s “ new ” 
tuberculin, T.R. (3) Mixtures of endo- and exo-toxins, the most important 
of which are Koch’s bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E. and B4raneck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the term “ tuberculin ” 
to the first of these groups, and recommends the name “ tubercle vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle-vaccines may be prepared from human or bovine 
bacilli ; if from the latter the letter P. (perlsucht) placed before the letters 
.indicating the variety of tuberculin, signifies its origin, e.g. P.T. In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving large doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief object being to avoid the production of any 
reaction. The actual doses are either measured in milligrammes of dried 
tubercle bacilli, or in cubic centimetres or cubic millimetres of the fluid 
tuberculin. The usual method is to measure the doses in cubic centimetres or 
fractions thereof, and to make the necessary dilutions in a series of bottles. 
Smaller initial doses should be used with a strong tuberculin such as the B.E. 
than with the weaker ones such as the T. or T.A.F. Thus, if adopting minute 
doses, nigrm. of B.E. would be a suitable initial dose, then for T.R. 
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ingrm, would be used and mgrm. of T., B.P., or T.A.F. As tbe 
^&rent tuberculins are supplied by the makers in varying strengths, 0*001 
c.min. of the original fluid is equivalent to the above doses. 

Those who believe in minute doses commence with 0*001 c.mm. and work 
up to 0*1 C.C., whereas others commence with 0*5 to 1 c.mm. and increase to 
1 C.C. The tuberculin should be injected subcutaneously, and a careful 
observation kept for local, focal and general reactions. IXiberculin, if used 
injudiciously, can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “ non-tuberculin years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.R. does at times appear beneficial 
in chronic tuberculosis, promoting the formation of fibrous tissue and leading 
to the disappearance of tubercle bacilli from the sputum. 

Various attempts have been made to remove as far as possible the fatty 
and waxy constituents from the tubercle bacilli before preparing a vaccine 
from it. Much and his collaborators have employed partial antigens or 
partigens derived from tubercle bacilli, singly or in varying combinations, 
mme good results are on record from both of these methods, but on the 
whole their use has so far been disappointing. 

Grasset has recently recorded success with a preparation described as 
“ tubercle endotoxoid,” which he claims is freed from the toxic factor in 
ordinary tuberculins. 

(6) Passive immunisation . — The various serums such as those prepared 
by Marmorek and Maragliano have not proved successful, and this applies to 
the “ contra-toxin of Mehnarto and the “ I.K.*' (immune bodies) of Spengler. 

8. Operative Treatment. — (a) Artificial pneumothorax. — This mode of 
treatment is now becoming more generally adopted in selected cases. It 
is increasingly employed in cases of early disease, where there are indications 
of incipient softening or of recent cavitation. In early cases without softening 
it is not as a rule used, unless there are indications of rapid spread or of pleural 
involvement when it is wise to start before adhesions have formed. In 
extensive bilateral disease it may be dangerous. If old and dense pleural 
adhesions are present, it is impracticable. If there is much emphysema 
or cardiac embarrassment, it involves risk. It is also of value in certain 
cases of repeated severe hasmoptysis. Tuberculous laryngitis or enteritis 
are not contra-indications, providing that other conditions are suitable. 
Sterile air is introduced into the pleural cavity, and the lung allowed to 
collapse. The methoU of induction of artificial pneumothorax is as follows : 
A preliminary subcutaneous injection of ^ grain of papaveretum (omnopon) 
is given half an hour before the start. The patient lies on the sound side 
with the head low and supported on a pillow. A second pillow is placed 
under the chest to expand the intercostal spaces. The skin and the tissues 
down to the pleura are anaesthetised with 2 per cent, procaine hydrochloride 
solution after the application of iodine. The site usually chosen is in the 
sixth intercostal space in the mid-axillary region. A special pneumothorax 
needle, attached by a rubber tube to the pneumothorax apparatus, which 
is carefully examined to see that it is in proper working order, is then pushed 
through the intercostal space until the pleural cavity is reached. The 
apparatus is then adjusted so that the intrapleural pressure can be observed. 
No air should be introduced until the manometer shows a normal negative 
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pressure range with inspiration, of 6 to 10 or more cm. of water. This is 
the test of entry into the pleural space, and when this established 200 to 
300 c.c. of sterile air may be allowed to enter the pleural cavity* The mal 
pressures are then recorded and the needle is withdrawn. A is ^ven 
next day and another after two more days, the quantities of air introduced 
being determined by the final pressures, which should be kept slightly nega- 
tive. Subsequent refills are gradually spaced out to a week, then ten days 
and later to two, three and four weeks’ intervals. The usual cdstom now 
is to maintain the collapse for three years or even longer. If the condition 
of the patient is satisfactory, re-expansion may then be permitted cautiously. 
It should be remembered that after expansion pleural adhesion almost 
invariably occurs and the treatment by artificial pneumothorax cannot 
be repeated. In some cases of bilateral disease, which is active but not 
very extensive in either lung, a cautious use of bilateral artificial pneumo- 
thorax has proved practicable and helpful, but very great care is necessary 
in adjusting the pressures. 

There are certain dangers in the procedure. These are now rare, and they 
can usually be prevented by careful attention to tlxe technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air has been introduced. Adequate anosthesia of the pleura 
is the only known method of eliminating or minimising this rkk. If the 
lung is adherent to the chest- wall, owing to pleural adhesions, or if the needle 
is pushed in too far, it may be mserted mto the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero 
line instead of entirely below it. Under these circumstances, no air should be 
allowed to enter. The needle may be inserted into a blood vessel. In this 
case the manometer pressure will rise above zero, and blood may appear in 
the glass section inserted in the rubber tube leading from the manometer 
to the needle. The needle should be withdrawn immediately, lest air should 

enter the vessel. . i ^ ^ ^ 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may be made elsewhere, e.g. just below the infenor 
of the scapula. This spot may be selected for the initial puncture in left- 
sided cases where there is marked cardiac displacement. In cases in which 
localised band or cord adhesions prevent adequate collapse, it is often possible 
to cut them by electrocautery or diathermy through an operating thoraco- 
scope, thus ensuring completely effective collapse. This is called internal 

pneumolysis. , /« • -. 

(6) Oieo^Aofaac.— Sterilised olive oil or liquid paraffin with a varying 
percentage of gomenol is sometimes used to maintain the collapse started by 
artificial pneumothorax. Paraffin is used when the mediasUnum is unduly 
mobile, since it tends to thicken the pleura. The oil or paraffin is mtroduced 
by means of a Dieulafoy syringe, and air is withdrawn at the same time by a 
reversed artificial pneumothorax apparatus. Whichever is used, it is im- 
portant to test the sensitiveness of the pleura by small injections of 2 to D c.c. 
to start with. In later injections the amount introduced may be gradually 
increased to 200 c.c. or more. Oleothorax is now for the most part restricted 
to cases of therapeutic pneumothorax tending to obliterate from spreading 
adhesion, and those with mobile mediastinum. ^ i*. j 

(c) EvuUion or crushing of the phr&%ic nerve , — This is now often performed 
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in order to produce basal collapse, but it helps to produce relaxation at the 
apex and may aid in the contraction and closure of a cavity. Division 
alone is not sufficient ; it is desirable to remove as long a stretch of the nerve 
as possible. In recent years temporary paralysis has been induced by 
crushing the nerve, the effects lasting about 6 months. This is often carried 
out instead of evulsion, since it does not prejudice further surgical treatment 
subsequently. 

(d) Tlmacojplasty , — If owing to adhesions it is impossible to collapse 
the lung temporarily by an artificial pneumothorax, permanent collapse by 
thoracoplasty may be considered. In the Sauerbruch operation, the posterior 
3 or 4 inches of the ribs from the first downwards are removed, even to the 
tenth or eleventh, the lower level being determined by the extent of the com- 
pression of the lung it is desired to produce and therefore by the amount and 
situation of the diseased area. This operation is now performed in two or 
three stages, and generally under local anaesthesia. Good lateral collapse is 
usually obtained by this operation, but antero-posterior compression is less 
complete. Semb’s operation is more satisfactory and is now more frequently 
employed. The first, second and third ribs are completely removed and the 
fascial supports of the apex of the lung are divided, which is thus allowed to 
sink down, producing a concentric collapse. The second and if necessary a 
third stage are similar to those in the Sauerbruch operation. 

(e) Apicolysis (extrapleural pneumolysis ). — Successful local collapse can 
sometimes be attained by introducing some extraneous material like paraffin 
between the chest wall and the parietal pleura over a local area of disease, 
or a cavity which is not too near the pleura. 

(/) Extrapleural pneumothorax . — In some cases where artificial pneumo- 
thorax fails owing to extensive apical adhesions, an extrapleural pneumo- 
thorax may be induced. A portion of the fourth rib is removed near the spine 
and the parietal pleura with the adherent lung is stripped away from the 
chest wall through the endothoracic fascia. The separation is carried down 
to the hilum on the mediastinal aspect, to the eighth rib posteriorly and to the 
fourth costal cartilage in front. The wound is then carefully closed and 
sutured. The extrapleural space thus produced is maintained by repeated 
refills of air, at first very frequent, subsequently at longer intervals. After 
about a month high positive pressures up to +18 and +24 must be main- 
tained, otherwise the space obliterates. This procedure, though sometimes 
successful, seems less generally satisfactory than apical thoracoplasty. On 
the other hand it involves less shock than the operation of thoracoplasty, 
and is therefore practicable in some cases where thoracoplasty cannot be 
considered. The existence of an intrapleural pneumothorax below where it 
is necessary to keep the lower lobe under control does not contra-indicate it. 

9. Symptomatic Treatment. — When cough is ineffective it may be 
relieved by a sedative lozenge or linctus containing diamorphine or codeine, 
or by the well-known liquorice lozenge. If there is difficulty in bringing up 
the sputum, a simple saline mixture is of value, such as sodii bicarb, grs. 10, 
Bodii chlorid. grs. 3, sp. chlorof. min. 10, jind aq. anisi ad fl. oz. 1. 

Pain in the chest is usually alleviatecL by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 

Night sweais . — ^The windows should be widely opened at night. A pill 
containing zinc. oxid. grs. 3 and ext. beUadonn. sicc. gr. I is often of value. 
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Ficrotozin, agaricin and strychnine have also been used. A rush mattress 
as used in the tropics has been recommended. 

Fever . — ^Rest m bed up to the extent of “ absolute rest ” is the best 
means of lowering the temperature. Antipyretic drugs have no effect upon 
the course of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin and cryogenin. 

Slight hamoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate haemoptysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent haemoptysis the patient should be confined strictly 
to bed, and if it is known from which side the bleeding has occurred, it is 
best to lie on this side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. J to J, or diamorphine, hydrochloride gr. ^ to yV 
should be injected subcutaneously. The food is best given cold, and may 
be iced ; no alcohol must be taken. A course of calcium lactate grs. 10, t.d.s., 
may be commenced ; but its action is somewhat uncertain. If the bleeding 
persists, various other remedies should be tried, these include the inhalation 
of amyl nitrite, or the injection of haemoplastin, coagulen ciba, horse serum, 
or emetine hydrochloride subcutaneously. Congo red, given intravenously, 
has proved of value in some cases. Ergot and adrenaline are both contra** 
indicated. If the hflemorrhage is still unchecked, or is frequently repeated, the 
advisability of establishing an artificial pneumothorax must be considered. 

Gastrointestinal symptoms . — Anorexia or dyspepsia can often be relieved 
by changes in diet, or by the administration of suitable drugs. Alkalis 
and gentian are especially valuable, and when hypochlorhydria is present, 
dilute hydrochloric acid (min. 10-30) should be given well diluted after 
meals. Digestive ferments, such as taka-diastase or papain, may be required 
at times. All tendency to constipation should be checked by laxatives, and 
if diarrhoea develops, avoidance of diet lea-vlng bulky or irritating residues 
should first be tried, before administering drugs containing lead, opium, 
bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
be made to obtain a good night's rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of establishing training centres or industrial colonies for consumptives. 
These are proving of very great value. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclatures, and at the present time it is difficult 
to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 
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praoticaUy indistinguiahable olinicaUy from thoae of the chronic forms of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may be mentioned — (1) Actinomycosis and other streptothrix infections ; 
(2) Aspergillosis ; (3) Blastomycosis ; (4) Sporotrichosis ; (5) Moniliasis ; 
(6) Mucormycosis. 


Streptotrichosis (Actinomycosis) 

AEtiology. — ^The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis. It is now recogmsed that more 
than one of these may be pathogenic for man, and some authors give separate 
descriptions of the forms due to the various streptothrix organisms. At the 
present time there seems little advantage in so doing, since the important 
point in regard to treatment is to recognise that the morbid process is due 
to some form of streptothrix infection, the identification of the variety being 
a pathological refinement. The manner of infection is at present obscure. 
The organism is now believed to be present not infrequently in the alimentary 
tract, but the conditions favouring its invasion of the tissues are not known. 
A large proportion of cases show the first lesions in the head and neck regions, 
but primary pulmonary cases occur, and are probably more frequent than is 
generally recognised. 

Pathology. — The streptothrix group of organisms produces an in 
flammatory reaction which leads to the formation of granulomatous tissue. 
This, like the granuloma of tubercle, is very liable to undergo secondary 
changes producing small areas of pus formation or leading to fibrosis. Unlike 
tuberculosis, however, streptotrichosis tends frequently to transgress ana* 
tomical limitations and spreads by contiguity. In the primary pulmonary 
cases the distribution of the lesions is at first very similar to that of tuber- 
culosis, and the disease may extend in an identical manner. In the forms 
due to spread from other organs such as the liver, the base of the lung may 
be first involved, while in cases extending down from the neck the path of the 
infection is apparent. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or is opened, the characteristic ** sulphur granules ” may be found, 
almough this is not invariable. The skin around the sinuses which result 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of the chronic 
forms of pulmonary tuberculosis, such as cough, expectoration, which may be 
offensive, dyspnoea, fever and night sweats. The occurrence of local 
abscesses under the skin or the presence of the organism elsewhere may 
give rise to special features ; but these are lato developments in primary 
pulmonary cases. 

Complications and Sequelae. — ^Tlese are usually due to the other 
localisations of the organism ; but, in addition, empyema and bronchiectasis 
may be mentioned. 

Course. — ^This is progressive, and leads eventually to asthenia, emadation 
and death. 
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Diagnosis. — This osn only be established by the discovery and identifies* 
tion of the onanism in the spirtum and the discharge. The charactenstiio 
** sulphur grains are not invariably present, and may esea^ notice unless 
looki^ for carefully. In any obscure case of pulmonary dis^w in which 
tubeide baciUi are not found after repeated search^ Hhe possibUity of 
streptotrichosis should be considered, and direct films should be specially 
es:sniined. 

Prognosis. — This is serious, although some cases respond woll to treats 
merit. 

Treatment. — Large doses of potassium iodide should be administcredt 
commencing with 5 or 10 grains three times a day, and increasing until the 
dose reaches a drachm or even more thrice daily. In addition, oollosol iodine 
(Crookes) may be given intravenously in doses of 5 c.o. at least once a weekr 
If the orgai^m grows well in culture, a vaccine may be prepared and emr 
ployed cautiously, especially if the iodides do not act satisfactorily. A stock 
vaccine may be helpful in other cases. Surgical treatment of local abscesses 
or of empyema may be required. External application of a radium pack is 
sometimes useful. 


Pulmonary Aspergillosis 

Etiology. — ^Infection of the bronchi and lungs sometimes occurs by 
the AspergiUus fumigatm, more rarely by the A. nidulans. The disease 
has been most frequently observed in France. It occurs among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latter from the use of rye fiour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pathology The fungus induces nodulai furm^tiens to the tong 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secondary aspergillosis may occur to 
chronic cases of bronchitis or lung disease, but is of little clinical 
importance. 

S 3 rmptonis, — Primary aspergillosis produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may be blood- 
stained, or definite hsemoptysis may occur. There is generally wasting with 
irregular fever. 

Course, — Acute broncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to years, and arrest with 
fibrosis is not uncomiuon. 

Diagnosis. — The condition has to be differentiated from pplmona]^ 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Treatment. — This consists in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosifi. Open-air measures and 
general tonic treatment are also to bo recommended. 

39 
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Other Myootio Inveotioks 

Fongi of the genera BlasUmyces {Oidium, Cooddmdes) and Sporotrichium 
are well known to produce cutaneous aSections simulating chronic gummatous 
or tubeiculods leetbns. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuDerculosis. 

Caatellani has described various broncho-pulmonary conditions due to 
species of the genus MonUia, including the "" tea^tasters’ cough ” and ** tea* 
factory cough. ’ Another fungus, Muoor mucedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

All these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OP THE LUNGS 

AEtiology. — Clinically recognisable pulmonary syphilis is a rarity; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology. — Even post mortem it is often difficult to establish the 
syphilitic nature of the pulmonary lesions found in cases of syphilis, owing 
to the fact that they tend to the formation of scars presenting no char- 
acteristio features. 

CongeniUA syphilis, — The essential changes are — (1) Round-celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smaller arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Oummata may be present, but are rare. Spirochsetes can be 
demonstrated in the lesions by Levaditi’s method. The microscopic appear- 
ances comprise the ** white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localised. The affected areas are firm, consolidated, smooth and greyish- 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filling of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 

S ey in colour, and the connective tbsue is mainly involved. To this con- 
tion the term ** pancreatisation of the lung ” has been applied by Rogers. 
Acquired syphilis, — Syphilitic lesions of the bronchi have already been 
descril^ in the section on diseases of the bronchi. Gummata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size &om that of miliary granules to a hen’s 
egg. They are said to be more common in the deeper parts of the lung near 
the roots and in the lower lobe. They undergo changes similar to those 
ooourxing in gummata elsewhere, but tend more to fibrosis and contrac- 
tion than to softening. Owing to these secondary changes, the following 
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oonditioaa may result : bronoho-pueumouic prooesses, widespread fibrosis and 
ooutraction with pleural adhesion, bronotuectasis and oocasioiiany eincavatioii. 

SjTtnptoms* — Small gummata may be latent and give rise to no 
symptoms or ngns. When fibrosis occurs, they are similar to those ol pul* 
monary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formerly called ‘‘ sjrphilitio phthisis,’^ 
and almost exactly similar in its clinical manifestations to those bt caseous 
or fibro-caseous tuberculosis. 

Complications and Sequelae. — Syphilitic lesions in the larynx, traoh^ 
or bronchi may complicate the course. Bronchiectasis has already been 
mentioned, and tuberculosis may occur as a complication. 

Diagnosis. — This is often d&cult and sometimes incondusive. Obscure 
pulmonary signs in a syphilitic subject should arouse suspicion. The Wasser- 
mann reaction should be determined, and other indications of syphilis looked 
for in all fibrosing and destructive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of syphilis and tuberculosis mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti-syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructive form it is serious. An 
inter-current tuberculous infection increases the gravity of pulmonary 
syphilis. 

Treatment. — When a dia^osis of pulmonary syphilis has been estab- 
lished, vigorous anti-syphilitiG treatment should be carried out. Its 
beneficial cilect is undoubtedly promoted by open-air treatment. In cases 
where tuberculosb coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTHS IN THE LUNGS 

Both simple and malignant tumours may occur in the lungs, the latter 
beioff the more common. 

Etiology. — Malignant tumours occur more frequently in the male sex 
in the ratio of five to one ; carcinoma is rare before the age of 40, but sarcoma 
may develop in earlier years. Simple tumours may arise at any age, but 
are found chiefly in adult life. The exciting cause is unknown. In some 
cases of malignant growth there is a histoiy of thoracic trauma or disease. 

Pathology. — Simple tumours found in the lungs usually arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, fibroma, 
lipoma and chondroma (see p. 1141). 

Mali^ant tumours may be primary or secondary. The primary growths 
are carcinoma, sarcoma or endothelioma. Carcinoma arises in the bronchi, 
usually as a columnar-celled growth. A variety of bronchial new-growtb 
formerly regarded as a lympho-sarcoma is now called an oat-celled tumour. 
It is probably derived from the basal cells of the bronchial mucous membrane. 
Squamous-celled nowtbs of the bronchi are rare and are now said to be 
derived from bassd cells. Round-celled and spindle-celled sarcomata growing 
from the pulmonary connective tissue are met with, while endotbeliomata are 
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usually derived from the endothelium of blood veasels and lymphatiios^ or 
&e pleura, A piimaiy carcinoma of the breast, oesophagus or medi*- 
astinum may directly invade the lungs. Secondary carcinoma may have its 
primary fooUs in the breast, stomach, intestines, hver, pancreas or prostate, 
whereas a secondary sarcoma most often results from metastasis of a primary 
bony growth. Chorion^pithelioma and hypernephroma also give rise to 
asooniubry deposits in the lungs. 

Primary malignant rumours are unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
matosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
frequently occurs. 

Symptoms, — Simple tumours except adenomata are pathological curiosi- 
ties and, as a rule, only produce symptoms when they cause obstruction of a 
bronchus or press on mediastinal structures (see pp. 1046 and 1280). 

The early symptoms of malignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, 'mediastinum or pleura, they are more noticeable. Pain, dyspnoea 
and loss of weight with cachexia usually develop, and the cough and ex- 
pectoration are more marked. The latter is often of the typical “ currant 
jelly or “ prune juice ’’ appearance due to altered blood. Microscopic- 
ally, groups of large fatty cells, or irregular epithelial cells may be seen. 
Malignant cells may be found in 60 per cent, of cases by Dudgeon’s wet method, 
There are usually no definite physical signs until the tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic veins or nerves. The chest- 
wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may be 
swollen or oedematous if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note over a 
moderate-shsed tumour is impaired and may be extremely dull ; more often 
the dullness is due to collapse of the lung. The breath-sounds vary with 
the size and position of the growth, and with the displacement or pressure 
effects produced. They may be weak, or loud and stridorous. The stridor 
is usually unilateral. Adventitious sounds depend upon the presence of 
complications such as bronchitis. Some degree of fever often occurs. The 
Bupia*clavicular and axillary glands are not infrequently enlarged, and evi- 
dence of malignant disease may be present in other parts of the body such as 
the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sulcus 
or Pancoast tumour, which gives rise tq a somewhat characteristic or sug- 
gestive clinical picture. The chief symptoms are pain in the shoulder, inner 
side of the arm and forearm together with weakness and wasting of the smidl 
muscles of the hand. Paralysis of the cervical sympathetic on the same side 
de^o|W. There is usually localised dullness at the extreme apex. Ba<Uo- 
logioal investi^tion reveals a sharply defined ajncal shadow with destruction 
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of tha posteiiar part of the first tkree ribs and simetmios locaHsed vertsbiMl 
erosion. Pancoast suggests that these tumauxs may arise fmm remnants of 
the fifth branchial cleft. 

Complications and Sequelae, — Bronchitis is nearly always present in 
some degree, Pidmonary collap^, fibrosis, bronchiectasis, emphysema, 
gangrene, haemoptysis, pleural effusion, abscess and empyema are sometimes 
observed. The effusion is frequently bloodstained. In cases 6£ primary 
malignant disease of the lungs, secondary deporita may occur in other parts 
of the body such as glands, brain, suprarenals, heart and lK>nes. 

Course. — This is progressive, the patient gmdually losing strength and 
dying from cachexia or some intercurrent affection. 

Diagnosis. — This is difficult in early cases, and not easy in some 
advanced ones. It not infrequently happens that metastases, especially 
in brain or bone, afford the earliest manifestations to be recognised. Diffi- 
culties may arise in connection with pulmonary tuberculosis, fibrosis and 
gumma of lung, aneurysm, pericardial and pleural effusion and enlarge- 
ment of the mediastinal glands due to Hodgkin's disease or tuberculosis. 
The whole body should be searched for evidence of malignant disease else- 
where. The sputum should be examined repeatedly for tubercle bacilli and 
for cellular elements, and an X-ray examination made of the chest. By the 
stereoscopic method excellent evidence of pulmonary neoplasms is often 
obtainable. Lipiodol injection and X-ray examination or tomography may 
demonstrate the obstruction of a bronchus by the growth which often presents 
a tapering or ‘‘ rat-tail ” appearance. Bronchoscopy may also serve to 
establish the diagnosis especially in bronchial carcinoma. Temporary 
artificial pneumothorax may be helpful in diagnosis, particularly in differen- 
tiating simple tumours in the periphery of the lung, growths in the medias- 
tinum and in the chest-wall. 

The Pancoast tumour may give rise to special difficulty. It has to be 
differentiated &om syringomyelia, cervical nb, apical pulmonary tubercu- 
losis and secondary sarcoma. 

Prognosis. — Apart from those cases in which early recognition may in 
suitable conditions render lobectomy, with removal of the growth, possible, 
this is hopeless, death occurring in a few weeks, or being delayed for two or 
three years. 

Treatment. — Simple tumours are often capable of complete removal 
with gratifying success. 

In malignant growths lobectomy or dissection pneumonectomy with com- 
plete removal of the growth is only practicable for cases recognised early in 
which there are no secondary deposits. 

Eadon seeds are sometimes used ; when practicable they are inserted 
into the growth through a bronchoscope. In other cases they may be intro- 
duced directly into the powth by thoracotomy. Treatment by deep X-ray 
application may be useful by diminishing local pressure and relieving symptoms 
chiefly in sarcoma or oat-celled carcinoma. Cure by these methods is 
rare. 

In cases unsuitable for lobectomy and radiation treatment this can only 
be palliative and symptomatic. Usdiess cough should be checked by sedative 
lozenges or a linctus. Dyspnoea due to pleural effusion may be relieved by 
tapping with or without air replacement ; but the fluid often reaocumulates 
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rapidly. Fain should be relieved by analgesic dmp^ and in the later stipes 
those containing opium or its alkaloids may be requir^. 


PARAGONIMIASIS 

Synonyms. — Pulmonary Distomatoffls ; Lung Fluke Disease ; Endemic 
HflemoptyfflS ; Parasitic HsemoptysiB. 

Etiology. — (See p. 306). 

Pathology. — The flukes settle down in the lungs and form burrows. 
These burrows may coalesce and give rise to cystic swelUngs, varying from ^ to 

inches in diameter. These in turn develop flbrous sheaths and may give 
rise to abscess formation or pleurisy. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 fi. These are coughed up in the 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver, lymph glands and 
peritoneal cavity. 

Symptoms and Complications. — The onset of symptoms, after in- 
fection has taken place, is insidious, with cough and expectoration. I'he 
latter is very constantly blood-stained, and there may be profuse hsemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reve^ no abnormal signs, at most there 
are a few scattered r&les, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complications, see 
pp. 306, 307. 

Course. — This is chronic : the disease often persists for years, without 
giving rise to any acute disturbance apart from periodic hsemoptysis. 

Diagnosis, — Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the sputum. To facilitate the examination a little 
0*1 per cent, sulphuric acid should be added to it. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable diiflculty in eliminating the parasites, and permanent 
damage is wrought in the lungs. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or washing should be boiled or Altered. Crabs should not be eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. 10-20, t.d.s.) is recommended, but other treat- 
ment is symptomatic. 


CONGENITAL CYSTIC DISEASE OF THE LUNG 

Etiology. — Congenital cysts of ^the lung may be met with in infants, 
children or ^ults. There is no infective or parasitic cause, and as in some 
instances cysts have been found in the foetus they are considered to be due 
to developmental errors. 

Pathology. — ^The followizig varietes are described : 1. The large baQoon 
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cjrsb. This may completely compress a lung m an in&nt or young childL 
2. The solitary cyst. This may occupy hw the lung*field. 3« Multiple 
medium-sized cysts, often situated near the root of a lung. I. Multiple sn^ 
cysts. These cause a honeycomb appearance of the lung resembling bronchiec- 
tasis. 

It is probable that in all cases the cysts are of bronchial origin. The 
lining membrane of the cyst is uniform, the cells having the characters of 
bronchial epithelium. Microscopically, the irregular mstribution of the 
cartilage, muscle, elastic tissue and mucous glands in the supporting ti^ues 
differentiates congenital cysts from bronchiectatic cavities. The cysts may 
contain air only, or the contents may be watery, mucoid, or purulent if they 
become infected. 

Symptoms. — ^These vary with the variety of cyst present. The large 
balloon cyst, met with in infants or young children, may result in severe 
respiratory and cardiac distress. In such cases there is cyanosis, dyspncea 
and displacement of the trachea, mediastinum and heart to the opposite 
side of the chest. The percussion note over the cyst is hyper-resonant and 
the breath-sounds are absent. Solitary cysts often give rise to no symptoms 
and are only discovered on routine X-ray examination. When infected the 
clinical features may resemble those of lung abscess or bronchiectasis. With 
multiple medium-sized or small cysts no symptoms usually appear until 
infection occurs, though haemoptysis may occur early. When infected, 
toxaemic 63 rmptoms develop, such as loss of weight, irregular fever, cough 
and expectoration which is sometimes offensive. Clubbing of the fingers 
may then soon be noted. On examination scattered areas of slight dullness, 
weak air entry with a few persistent rMes may be detected. 

Course, Complications and Sequelae. — The onset of complications 
usually leads to the development of symptoms which call for investigation. 
Thus spontaneous pneumothorax may result from rupture of a cyst. In 
other cases suppuration occurs in the cyst with the formation of lung abscess, 
bronchiectasis or empyema. Cerebral abscess may be a late sequel. 

Diagnosis. — This is suggested by X-ray and by lipiodol or neo-hydriol 
examinations and possibly tomography. If the space in the cyst is free from 
fluid the X-ray appearances must be differentiated from those of pneumo- 
thorax, an emphysematous bulla, a thin-walled tuberculous cavity or, in 
some cases, a diaphragmatic hernia. If the cyst contains fluid, further 
investigations are required to exclude the presence of such conditions as 
lung abscess, encysted pleural effusion or empyema, hydatid cyst, dermoid 
cyst or a blood cyst. A definite diagnosis can sometimes only be made after 
operation by microscopical examination of a portion of the cyst. 

Prognosis. — This varies with the tTOe of cyst present, the development 
of complications, and the treatment adopted. In many cases the prognosis 
is good, apart from rupture or infection. In the large balloon cyst there is 
risk of sudden death during an attack of distension. 

Treatment. — The large baUoon cysts which are causing respiratory and 
cardiac embarrassment call for imm^ate treatment by the insertion of a 
needle. Subsequently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postural drainage shomd first 
be adopted. Failure usually follows attempts at surgical drainage or coHapse 
operations. If the cysts are unilateral and infected, the only hope of cure ues 
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HYDATID DISEASE OF THE LUNG 

Hyd^-tid ojratfl may develop m the lung in patients infected by the oya of 
the Toenia echinoQotms, 

etiology** — Man is the intermediate host of this parasite, and becomes 
infec^d directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered (p. 314). Males are more 
often affected, and the condition is commoner among the poor than the 
welbto-do. It is rarely seen in this country except in patients from abroad, 
especially from Australia. 

Pathology. — Hydatid cysts have been described in the lungs in from 
5-3 to 16*8 per cent, of cases of hydatid disease in different parts of the world. 
The right lung is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri^ 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilooular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyat and endooyat. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs are at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less definite 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri^ 
toneum, or occasionally into the aorta or pulmonary vein. Rarely the con- 
tents of a small cyst may become inspissated, thus producing spontaneous 
cure. 

Symptoms.— Until the cyst becomes large enough to cause irritation, there 
may be no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally muooid, and frequently bloodstained. Dyspnoea 
becomes apparent and pain results if the pleura is involved. The signs may be ! 
diminished vocal fremitus, localised dullness and weak or absent breath-'Sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few r&les 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus ” has been 
described. The heart may be displaced in rare oases. Examination by the 
X-rays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, except in ohronuo cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. When rupture 
into a bronohua occurs, ihexe is usually sudden copious expectoration of watery 
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fitad Gontainitig booklets. Daughter oysts and parts of the eetoojrst may 
be ooughed up and lead to dyspnoea and even suffooation itom laryngetl 
obstructicm. 

After rupture^ spontaneous oute may result if the ectocyst is expectorated. 
More commonly the cavity becomes infected and the symptoms and ligns 
become those of chronic abscess (see p. 1179). Rupture into the pleural 
cavity produces great pain, dyspnoea, cyanosis and shock, dmifar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quioSdy fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Course.— This is generaUy progressive, though occasionally spontaneous 
cure occurs either before or after rupture. More commonly the cyst causes 
increasing pressure or irritative symptoms, and eventually rupture or sup^ 
puration produces acute manifestations. 

Diagnosis.-^The clinical features of pulmonary hydatid may be suggestive 
of pulmonary tuberculosis, pleural effusion or new^growth. Diamosis may 
be difficult bmore rupture occurs ; after this the discovery of hydarid booklets 
or pieces of cyst-wall may establish the diagnosis. In suspicious Cases the 
X-ray findings may be of great assistance, and confirmatory evidence may be 
obtained from oj^olomcal and serological examination. The former fre*^ 
quently shows eosinopmlia, and the latter gives complement deviation when 
a suitable antigen, such as extract of hydatid cyst-wall, is used. A precipitin 
reaction may also be obtained with the fiuid from another cyst. The Oasoni 
intradermal test with the appropriate antigen has estabHshed itself as having 
special diagnostic value. 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure is rare, but can occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Early surgical 
treatment either before or after rupture improves the outlook. 

Treatment.— Aspiration of the cyst, either exploratory or therapeutic, 
is to be avoided. If the cyst can be diagnosed or localised before rupture, 
the lung should be exposed by thoracotomy, the pleura stitched together and 
the cyst incised, the endocyst removed, ana the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in^ 
flammatoiy condition of the lung producing consolidation. When the 
consolidation affects large areas of lung uniformly it is described as lobar 

[ meumonia, and when it is patchy or lobular in distribution it is called 
obular or broncho-pneumonia. 

1. LOBAR PNEUMONIA 

Synonyms. — ^Croupous or Heuro-Aieumonia. 

Definition.— This is an acute inieotious disease characterised by an in- 
flammatory lobar consolidation. 
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^tiologjr. — Predisposing causes, — ^Pneumonia may occur at any age. 
It is common in children up to the sixth year, the incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to o ne. It is also a fre- 
quenT terminfl inalady ln the aged^f hotE~~sexes. "TFmay be doubted 
whether race has much influence, although in America and in the Band 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable cUmate a-nd cold winds. Its se asonal inc idence is well 
marked ; it is uncommon in the summer and autumn, and is most prevalent 
om November to March in this country. Although pneumonia is as a 
file endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective saiututiom over- 
crowd mg and JnsuflScient ventilation all conduce to the incidence of pneu- 
monia. It is not uncommon to obtain a history of several previous attacks. 
Although the disease often attacks those in normal robust health, there can be 
no doubt that debilitating conditions and diseases predispose to it, among them 
being chronicliephritis, diabetes, over-fatigue, exposure and alcoholic excess. 

Mxdting causes, — The exciting cause in most cases is the presence of 
the pneumococcus of Frankel. It may be the only pathogenic organism 
founaln” the liihg lesions and in the sputum, but not infrequently others, 
such as streptococci, stephylpcocci or Pfeiffer’s bacillus are also present. 
Occasionally these organisms, and others, such as Friedlander’s pneumo- 
bacillus, the Bacillus typhosus, the gonococcus and the B, mrtuss^s, cause 
lobar consolidation ; but these conditions should be regarded as varieties 
of secondary pneumonia, and differentiated from the acute primary condition 
now under consideration. 

The pneumococcus, — The pathogenicity of the pneumococcus has been 
the subject of an interesting study by Cole, Dochez, Avery and Gillespie 
and more recently by Georgia Cooper and her co-workers. Originally three 
types were described ; Types I., II., III., which together account for more 
than 50 per cent, of all cases. The remainder were included in a group referred 
to as Group IV. This has now been separated into 29 other types, making 
32 in all, by means of serological reactions. 

The American observers have shown that 40 per cent, of contacts with 
cases of pneumonia due to types I. and II. may harbour the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms in which patients suffering from pneumoma have been 
nursed. The signiflcance of this work is obvious. It confirms the view that 
pneumonia is an infectious disease, capable of beii^ spread by carriers, by 
the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is tl^e Specific exciting cause, its activities 
are often determined by some other factor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms, 
rost-operative pneumoma may be a further instance of this, but doubtless 
some suDPosed cases are in reality due to lobar collapse. 
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Pathology.— !rh« pnetunocoocus is fomul in the pulmonary lesions and 
elsewhere when oompucations occur. In some patients it is found hi the 
blood. These are referred to as bacterisemic oases and are usually more 
severe and often associated with complications. Experimental Investigations 
on animals indicate that the avenue of infection is to the lungs by way the 
trachea and bronchi, the blood infection being secondary to the pulmonary 
lesion. Four stages are commonly described in the process by which the lung 
becomes consolidated and returns to normal, namely, engorgement, red 
Jhggatisation, grey h epatisa ti on and resolution, 

in the stage oT engorgement tEe afficted part of the lung is slightly 
enlarged, deep red in colour, and heavier than normal, although it still 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperemia is obvious and there may be some oedema. On squeezing, frothy, 
bloodstained fluid exudes. Microscopically, the engorgement of Ihe 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to be noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 
being remotely similar to liver, hence the name hepatisation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatised area of lung is larger and much heavier than normal and bears 
the impress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water. 
The lung tissue is found to be more friable than normal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous plugs, which are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red blood corpuscles, with scanty leucocytes and a few larger ceHa 
derived from the alveolar epithelium. In the stage of grey hepatisation 
the lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable. The surface of the section 
is less granular, and on scraping, a pale yellowish, almost puriform fluid is 
obtained. Microscopically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely disappeared, and the alveoli are occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, although expectoration may possibly 
assist in its removal. The lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be characteristic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often affe^d than other jartSj and the right a ide 
more than tEe ratio of 3 to SJ. TEe unaffected parts of the lung 
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XQfty diow some catarrhal bronchitis, or some degree of collateral hyperasmia 
m oedema, t^leurisy is an integral ^rt of the iSection, but it may prooeed 
to serous or purulent effusion, rerioarditis and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occasionally observed. The liver and kidneys may show 
cloudy swellmg, and the spleen is often slightly enlarged and soft. Jaundice 
may be observed, especially in right-sided cases. The right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period is not yet established, but it is 
short, being probably from 1 or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of oases. In children 
convulsions take the place of rigors. Vomiting at the onset is not infrequent, 
occurring in about one-third of the cases. Less commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, and as a rule a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. The 
pain often becomes intense, and coughing may cause the patient great distress. 
The cough is frequently restrained as much as possible, and the breathing is 
rapid and shallow. By the second or third day the pain becomes less and the 
cough easier and more effective. Sputum, which at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abundant, 
although remaining viscid. In typical cases it is characteristically rusty 
at this stage, containing mucus, altered red blood corpuscles, alveolar 
epithelium and large numbers of pneumococci. In a few instances a small 
but definite hjemoptysis occurs. Occasionally the sputum is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In some cases there are marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous t 3 rpe throughout, reaching 103°, 104° and even 105° F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about 60 per cent, of the cases. Crisis 
is commoner in sthenic patients in types I., IV. and VII., and occurs more 
often on the odd than on the even-numbered days of the disease. The most 
common day for the crisis is the seventh. It is rare before the third or after 
the ninth day. At the crisis the temperature falls to normal or subnormal in 
about 12 hours. The patient often sleeps soundly at this time and may sweat 
profusely ; respiration is slower and easier and the pulse-rate falls. On waking, 
a dramatic change in the condition is usually noticeable. Pain and distress 
are ameliorated, cough is loose and easy, and the patient feels better, although 
weak. Looseness of the bowels and free diuresis are not infrequent, constitut- 
ing the “ critical evacuations.*' The crisis is sometimes preceded by a pseudo- 
crisis, in which a considerable fall of temperature occurs, with little or no 
improvement in the general condition.^ A imght post-critical rise of tempera- 
tuM of 1° or 2° F. is sometimes seen, but as a rule the temperature remains 
subnormal for a few days and slowly returns to normal. The pulse-rate mav 
be sbw for a time. Convalescence is generally rapid, although in oases which 
have had marked delirium, some mental coni^on may be present for a day 
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Of two. IMefveaoeiloe by ly 9 ia ia mo^e common ia cfftlmm patiftota. fite 
tampeiatofe remito and may take from 2 to 4 daya to mob normal or 
normal levels. 

The physical sips v ary with the stage of the disease. At fiwrt there is 
some res^^iSShSTsoon the patient assumes a dozsal deeubitua* or UiS 
more on the aSeoted side. The cheeks are flushed^ often markedly so on 
the side of the lesion. The eyes are biight» but the expression is one ed 
pain or anxiety. A crop of herpes on the Ups is very common* ' The tongue 
IS thickly coated and white, becoming dry and cracked in bad cases «t a 
later stage. The skin feels dry and pungently hot. The ala nasi are in 
action, and in children a puS or grunt accompanies each expiration, while the 
pause follows bspiration, instead of expiration. The respiration and puko- 
rate are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1, instead of the normal 4 or 5 to 1. 

In the early stage the pulmonary signs are slight. At the most there 
is lessened movement and diminished vocal fremitus over the affected area, 
with dubious impairment of note, weak air entry and possibly a few crepita- 
tions (indux), or pleural friction sounds, vocal resonance rang unidtered. 
Of these, lessened air entry is probably the most common. Bhght hyper- 
resonance of the opposite lung, with harsh breathing, may lead to error in 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent cm tlie 
second or third day, except in oascfl where the disease starts deeply (central 
pneumonia). There is definite limitation of movement on the affected side, 
which is, however, slightly increased in sife, as can be demonstrated 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area, except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the resistant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes skodaic. The breath -sounds are tubular, and a few crepitations 
may be heard, but frequently adventitious sounds are absent. In some 
cases a friotion rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidated area. The breath-sounds in other parts 
may be vesicular ox harsh, and a few rhonohi may be present. The heart 
is usually in its normal situation, but is sometimes slightly displaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lysis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal 
cases, in which the diaphragmatic pleura is involved early, there may be 
pain, tenderness and abdominal rigidity simulating peritonitis, perforation 
or anpendicitis. Graham Hodgson has shown by X-ray examination that 
tho maphragm rises in pneumonia, and in types I. and IL the oonsolidation 
begins near the hilum and spreads peripherally. In type III. the appearances 
are less characteristic, and may begin peripherally and spread oefitrally. 
Besolution reverses the order of appearance. It is rare for the spleen to be 
sufficiently enlarged to be palpable. The blood shows a lenoocytoek up to 
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20^000» oei^ofially up to 50,000 in young or fithenic patients. Blood 
oidtinre may ^eld pneumococci, althougn this was successfm in only 30 jper 
cent, of cases at the BockefeUer Institute. The urine is diminished in quantity, 
aivd i^ere is a great reduction in the sodium chloride excretion until the crisis, 
jyibumin and albumose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid exdsetion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and so forms a measure of resolution, although some authorities maintain 
tlUbt it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 
The blood pressure usually falls during the course of pneumonia, and according 
to G. A. Gibson a sudden rise indicates the imminence of some complication, 
such as delirium, whereas a sudden fall suggests the onset of cardio-vascular 
paralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described : 

Apical pneumonia, — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. 

Creeping pneumonia (Migratory or wandering pneumonia), — The consolida- 
tion spread irregularly in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
involved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia, — The symptoms and appearance of the patient may 
suggest lobar pneumonia, and yet no abnormm signs can be detected in the 
lungs. In some of these cases there may be a deep-seated consolidation, 
which can usually be revealed by X-rays. A typical crisis may occur, 

Maesive pneumonia. — ^The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical signs resemble those of pleurisy with effusion, 
vocal fremitus being diminished and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 

Post-operative j^umonia. — It is probable that some cases that were 
formerly described as post-operative pneumonia were in reality instances 
of massive lobar collapse (see p. 1166). At times a pneumococcal pneumonia 
follows the administration of a general anEesthetic, but it does not present 
any jpeouliar features. 

Traumatic pneumonia. — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungs has long 
been recognised. The condition was called contusional pneumonia ” by 
litten in 1881. Eiilbs showed later that the changes in the lungs in dogs 
following local trauma were mainly hsemorrhagic, and that the lung opposite 
to the side injured may be affected hj “ contre-coin).’* In the recmed 
oas^ of traumatic pneumonia two types can be differentiated — (1) those 
wit£^ lisemonhagic lesions only, and (2) those showing hsemorrhamc foci 
with a superimposed bacterial infection. The former recover rapimy, the 
latter ofeen lead to a fatal issue. 
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Pnetmonia in children,---T!his often presente certain fberaoterMie 
feetareB. There is rarely any sputum, the expectoration hmng swallowed* 
Conyulsions at the onset are common. The le^on is often at the apex*^of 
the lung. Cerebral symptoms are Sequent, and empyema or otitis medm 
often occurs as a complication. 

Pneumonia in the This occurs frequently as a terminal inieotion, 

often leading to a rapid and comparatively painless death. The onset may 
be insidious and the physical signs slight. ' 

Id pneumonia in the insane^ lobar consolidation is often observed, < 
without marked constitutional disturbance other than fever. 

Secondary pneumonia . — Lobar pneumonia may develop during the 
course of certain acute specific fevers, notably enteric, tophus and plague. 

It is doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with hasmorrhagic extravasations. 

Complications. — resolution not infrequently occurs, the signs i 
of consolidation perslstihg for weeET instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tuberculosis or empyema. Gangmpe and abscess 
are rare but recognised complications. 

Dry pl eurisy is an invariable accompaniment when the consolidation 
reaches the surface, and in a considerable proportion of cases slight serous 
ellusion occurs. This occasionally becomes franldy purulent and an e mpy ema 
results. Bronchitis is common and may be due to a complicating iecondary 
infection.' Cardiac fail are is a grave occurrence and can be recognised by ^ 
increasing cyanosis, lividity and dyspncea, with signs of enlargement of the 
right heart and with enfeeblemcnt of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometime of infective 
type, occurs. Abdominal compUcations are comparatively rare. They in- * 
elude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteoiism is more 
common and, although serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-ducts, or to hsemolysis, is sometimes prefent. 

Pneumococcal meningitis supervenes in rare cases, and is invariably^' 
fatal. ‘Delirium has already been referred to, and is especially serious when 
occurring in alcoholics. Per ipheral nenritis has been described, but is very 
uncommon. Otitis m^ia and aithri^ proceeding sometimes to suppura- 
tion, occur as complications, both being commoner in children. A parotitki 
sometimes going on to suppuration, is an occasional and serious conj^pB^s- 
tion, especially in old people. During convalescence, th rom bosis of th e 
yeina of the legs may occur m rare instances. 

Sequelae of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks possibly due to infection by different 
types of pneumococcus. Some permanent pleural„ thickei^g, 
may occur, and after an empyema the usual sequelss may result. Pulmmx aiT te 
^brosis (chronic interstitial pneumonia) is rpe, especially in oompimson wm 
itslS^uency after broncho-pneumonia ; this may lead to bronchieot aBis* . 

Course.— -The course depends on the type and virulence of the infetkioii 
and on the resistance of the patient, in a typical stbenk case, consdidation 
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10 irell eataUkhed by the aeoond oz third day, defervesoeace by crisia oocuta 
iQiasiaS^ m aeventh day, aigna of zeBolutioa become appazeat a day later, 
aU aigna clear up within 14 days of the onaet. In asthenic oaaea the 
ia lesa typical and often prolonged to 9 or 10 days, defervescence 
ooouiring by lysia. In fatal cases, death commonly occuza between the 
fourth and tenth days, although aevere cases may prove fatal as early as 
the first or second day. After the tenth day a fatal result ia generally due 
to complications. An abortive course is described, in which typical symptonn 
occur mth slight or indefinite signs, the temperature falling by crisis within 
36 hours, followed by rapid recovery. This group includes the maladie 
de Woillea.*’ It is difficult in many instances to establish the true causation 
of such oases. 

Diag^nosis* — ^When the disease is well established and the history is avails 
able, diagnosis is as a rule easy. To prove the pneumococcal origin, sputum 
examination, lung puncture, or blood or urine culture is necessary. The 
investigation of serum reactions is necessary to establish the type of pneumo- 
coccus concerned if specific treatment is employed. 

At the onset, especially before the signs of consolidation develop, diffi- 
culties in diagnosis often occur. The initial rigor or convulsion with vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint and 
even slight Kemig’s sign may lead to an erroneous diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of slight abnormal physical signs in the chest, usually suffice 
m both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been carri^ out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the signs and the exammation of the sputum generally serve to dis- 
tmguish between them. Typhoid fever less often gives rise to difficulty, 
but some cases of pneumonia pass quickly into a typhoid state, while some 
<M68 of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be difierenti- 
ated ere — (1) Broncho-pneumonia. The slower onset, the more prolonged 
eemaie, the Iffiateral patchy phpical signs, and the marked predominance of 
the bmnohitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
Mid mflnenzB, can be diagnosed only from the history, the associated symptoms 
ahd slgiWi and from the bacteriological elaminations. (3) Fri^lflnder’s 
meuxndnia b rare. libs course b short, its ptognosb grave, and it can only 
m reeogtibed by bacteriological investigation. (4) Massive collapse. The 
dbigaosb of tim condition and its differentiation from pneumonia are 
dbeusAsd on p; 1167. {6) Aci^e pneumonic tuberctilOeia. The onset 
and early signs may be identical with those of pneumonia. The persbtence 
of the Ibver, its ti^ency to become remittent or int^mittent, and the 
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of night should luggot^ looitkg fot tubercle bedlli in the 
eputufii* <6) Pleural eftksioh and mpjem^. l^fSereutfation is geaaraiijr 
eoiiy» ozoojpt in eases of massive pnemonia. Investigation of the position 
of the oardiao impulse^ and of vocal fremitus and fesonauee, aioids the 
ftiost valuable aid* O^roceo’s trian^e tnay also assist* In some eases the 
dia^osis San only be MaMished by the eiSploring needle. (7) Infarction 
of the lung in eatdiac disease) causing pain, cough) ulood'etained expeotom* 
tion) and dyepncea) may simtdate pneumonia. The absence of feteV) the 
presence of the cardiac condition and the localised physical signs are generally 
ehatacteris^. (8) Acute esdema of the lung, especially in mitral stenosis, 
may suggest pneumonia. Fever is generally absent, the sputum Is typical, 
and the primary cause may be apparent. An attack of parozysmal tachy-* 
cardia may give rise to difficulty, when it leads to dullness and crepitaiions 
at the bases, but careful examination should establish the very rapid action 
of the heart and the evidence of venous engorgement in other parts. 

PfognosiSk^Lobar pneumonia is a serious disease, with a high mortality 
rate. This is profoundly influenced by age and by recent methods of tteaV 
ment* It is but little fatal in childhood, except in the first years of life. After 
the age of 60, the mortality until the new chemotherapeutic measures were 
employed was from 60-80 per cent. The New York investigations at the 
Bockefeller Institute demonstrated the importance of the type of pneumO^ 
coccUs in prognosis ; thus, it was found that the mortality of oases With 
types I. and II. was about 26 to 30 per cent., of those with type III. 60 per 
cent., and of other types collectively only 12 per cent. With M. and B. 693 
(Dagenan, sulphapyriditie) the average mortality of all types has been reduced 
to about 8 per cent. 

The previous habits and history of the patient influence prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabetes, chronic cavdio-varscular 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course of the disease are profound toxaemia, a pulse-rate persist* 
ently 130 or more, a blood pressure in millimetres of mercury lower than the 
pulse-rate, and a temperature remaining at 105® F. or over for several days. 
Absence of the usual leucocytosis is generally of sinister import. Dilatation 
of the right heart, with cyanosis progre^dng to lividity, is most grave. Hodera 
statistics confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fatal, unless it responds 
to treatment by sulphap 3 rridine while septic endocarditis is extremely 
grave. Cases with abscess or gangrene, although serious, sometimes recover, 
especially if operative treatment is practicable. The prognosis of those 
with pericarditis is serious, but not uniformly unfavourable. Cases with 
bilateral empyemata show a high mortality. Late delirium is a very 
serious indication. 

Treatment*— PBoraYLAcnc.— Prophylactic vaccination has been used 
with success by Lister in South Africa. He employed a triple vaccine, made 
from three types, and gave 6000 millions of each. Three injections were 
made at weeUy intervals. 

When a case has occurred, all contacts Should have a throat examination, 
and if virulent pneumococci are found a suitable anthiepfiic mouth warii 
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should be used. The room in which the patient has developed the disease 
should be disinfected afterwards. If possible, no case of pneumonia should 
be nursed in a general ward of a hospital, and the doctor and nurse in attend* 
anoe should wear gauze masks. All sputum should be disinfected. The 
patient should lie in a narrow bed away from a wall to facilitate nursing. The 
room should be well ventilated, and the temperature maintained at 60^ to 
65® F. Treatment in the open air is not advisable except in very mild 
weather. Two important factors are rest and sleep. The patient should, 
therefore, be disturbed as little as possible by the examination of the physician 
and by the attentions of the nurse. He should not, however, be allowed to lie 
flat aU the time, to avoid basal congestion. The diet should be restricted to 
fluids and semi-solids, eggs, mUk, meat extracts and the various invalid 
foods being given up to 2 or 3 pints in the 24 hours. Dextrose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much milk should be avoided, as it is liable to cause indigestion and flatulence. 
The irritating cough, which induces such intense pain, should be checked 
by a sedative linctus, or by lozenges, but it may be necessary to inject 
^th grain diamorphine hydrochloride (heroin), or even Jth grain morphine 
to relieve pain and to induce sleep in the early stage. Local applications to 
the chest help to relieve pain. Hot linseed poultices to the back and side 
may be employed, but cataplasma kaolini or antiphlogistine applied on lint 
does not require such frequent changing and disturbs the patient less. Care 
should be taken to avoid too hot application, which may injure the skin. A 
pneumonia jacket is preferred by some, by others the ice poultice or ice-bag 
IS found very soothing. A dose of calomel should be given at the onset, and 
the bowels should be opened daily, either by a laxative or by a small soap 
enema unless at any stage the patient is pr^oundly exhausted. 

Sulphapyridine (Dagenan, M. & B. 693) has proved of great value in 
the treatment of lobar pneumonia due to all types of pneumococcus. It is 
put up in tablets containing 0*5 grm. for adults, and 0-125 grm. for infants 
and young children. The usual dosage for adults is 4 tablets repeated in 
4 hours, followed by 2 tablets every 4 hours for 2J days. Subsequently 
1 tablet is given every 4 hours for 24 hours, then 1 tablet' every 8 hours for 
36 hours, making a total of 23 grms. in 5 days. In infants 0-125 to 0-25 grm. 
is given four-hourly. The dose for children is based on the body weight, 
but they require proportionately up to 50 per cent, bigger doses than adults, 
e.g. up to the age of 3 years 0-375 grm., and at 5 years 0-5 grm. is given four- 
hourly, until the temperature falls to normal, when a smaller dose may be 
given eight-hourly for two further days. Children tolerate the drug well. 
The tablets are best administered crushed and suspended in water, milk or 
fruit juices. The patient should not be given sulphur-containing substances 
such as eggs, onions, Epsom salts or Glauber salts during the course of the 
treatment. A sufficient quantity of fluid should be taken to result in the 
passage of at least 50 ounces of urine in the 24 hours. At whatever stage in 
the illness the treatment is instituted the temperature usually falls to normal 
by l 3 nsiis in 24 to 36 hours when the 4^ug is effective, although the actual 
process of resolution in the lung is not accelerated. In some cases vomiting 
prevents an ademiate concentration of the drug in the blood and the treat- 
ment has to be abandoned, but frequently the ^fficulty can be overcome by 
varying the method of administration. The most important toxic effect 
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which imj oeoui include nausea and vomit^ probably central in origin, 
headache, cy^anosis due to metheamoglobinsemia, and hfi&maturia. The latter 
may occur if the urine is too concentrated and is thought to be due to ^e 
formation of crystals of acetylated sulphapyiidine. If the drug is admini- 
stered for longer than 5 days there is a possibility of further complications 
ensuing, such as drug fever and granulocytopenia. In the former the 
temperature may rise to 104® or 105® F. and morbilliform, sc^rlatinifoTm 
or urticarial rashes appear. A preparation of soluble sulphapyridine 
(Dagenan— sodium) may also be given intramuscularly or intravenously if tiie 
patient cannot tolerate the drug by mouth. It is put up in ampoules con- 
taining 1 grm. in 3 c.c. The intramuscular injections are given undiluted and 
are painful. For intravenous injection the contents of the ampoule are 
diluted to 10 c.c. with normal saline. The usual dose is 1 grm. every 4 hours. 
In the early stage, a simple saline diaphoretic mixture may give comfort by 
promoting the action of the skin and by rendering the sputum less viscid. 
For this purpose liq. ammon. acetat. min. 120, potass, citrat, grs. 20, syrup, 
aurantii min. 60 and water to the ounce, may be given every 4 to 6 hours. 
The use of depressant drugs, such as tartar emetic, aconite, or pilocarpine, 
although formerly recommended, is now generally discarded. Expectorants 
such as ammonium carbonate or iodide of potassium in doses of 3 to 5 grains 
are often recommended after the second day, but are of doubtful utility. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, t£e condition of the pulse and the size of the heart. 
Digitalis, in doses of 6 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Nikethamide (coramine), either by the 
mouth or hypodermically, is often of value and has largely replaced the use 
of camphor, though the latter dissolved in sterile oil may be given in 3-grain 
doses twice daily. If signs of acute heart failure occur, strophanthin gr. 
may be given intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. to hypodermically The latter may be repeated 
in from 4 to 6 hours if necessary. Strychnine alone may be given in doses of gr. 

every 4 hours, and is often very useful. Other circulatory tonics which may 
be employed hypodermically are pituitary (posterior lobe) extract J to 1 c.c,, 
or adrenaline 5 to 10 minims of 1 in 1000 solution. Alcohol is often useful ; 
it should not be given too early in the attack, but where there are indications 
of incipient cardiac weakness 4 to 6 ounces daily may be given, and this even 
to alcoholics. 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol. It 
may be administered continuously by means of a double nasal catheter with 
flow-meter and humidifier if available, or the B.L.B. mask by which with 
various adjustments an alveolar concentration of oxygen of more than 20 per 
cent, can oe obtained. An oxygen tent is now rarely used except for infants 
and children. These methods may prove of the greatest value where 
there is marked anoxaemia. Venesection to the extent of 10 or 12 ounces 
is of some value if there is lividity from right-sided engorgement, especially 
in sthenic cases. As a rule it is best not to interfere with the tei^erature 
by antipyretic drugs and measures unless it remains over 104® F., when 
sponging, either tepid or cold, should be triedi 
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Keeritisa^eas is a frequent and distressing symptom and requires treat- 
mmt. In the early stages 10 gis. of Dover’s powder or an injection of mor- 
phine or diamoiphine hydroohloiide (heroin) are usnally effective* In the 
later stages^ morphine should only be given with care, and then in association 
with atropine gr. to and ptryohnine gr to Paraldehyde min. 
120 with syrup of orange in 2 ounces of water, is safe and often effeotive. 
Chloralamide grs. 20 to 30, with bromides may be tried. In oases with delirium 
an ice-cap should be applied to the head, and the patient sponged with tepid 
watf»r. Morphine may be necessary, and in severe cases hyoscine, gr. 
may be injected ; but the latter is a dangerous drug and the patient’s con- 
dition shonld be watched, and strychnine administered if necessary. Tympan- 
ites, when present, is distressing and exhausting, and should be treated by 
passing a rectal tube or by the administration of an enema of asafcstida or a 
turpentine wash-out. If these measures fail, oarbachol (doryl) or acetylcholine 
may be employed cautiously. 

opedjic , — Specific antiserums are now available for many of the types, 
and have been used with some sucoess. Horse serums, highly concentrated 
and refined by Felton’s method, are now available for types I., II., IV., V., 
VII. and VIII. Babbit antipneumococcus serum is available for type HI., 
and many others. It has the advantage of ease of preparation and of con- 
siderable concentration. If it is proposed to employ serum treatment it 
is necessary first to determine the type of pneumococcus concerned by sero- 
logical teste. A rapid method involving the testing of the organisms in the 
fresh sputum against test serums has been introduced by ^mstrong and 
simplified by Neufeld. The specific serum causes swelling of the capsules in the 
corresponding type. The patient’s sensitiveness to the serum must then be 
determined by an intradermic injection of 0*02 o.c. of diluted serum (diluted ■nr 
with saline), and if he shows a reaction he must be desensitised by small injec- 
tions to prevent anaphylaxis. The serum is then diluted with an equal volume 
of warm sterile saline and 10 to 15 c.o. injected intravenously at the rate 
of 1 c.c. a minute, followed by 90 c.c. more during the next quarter of an 
hour. This dose is repeated ever^ 8 hours until improvement occuia. 
Felton’s serum (2000 units in 1 c.c.) is administered intravenously undiluted, 
after being warmed to body temperature and after careful preliminary teste 
as to sensitiveness. The initial dose is 10,000 units, slowly injected intra- 
venously. Amounts up to 40,000 or 60,000 units are given in the first 24 
hours, though as much as 100,000 units may be necessary in severe oases. 
The earlier it is given, the greater is the likelihood of success. It is as a 
rule unnecessary in young c^dren and adolescents, and contra-indicated in 
advanced age and in patients known to be allergic. Babbit serums are given 
undiluted intravenously after being warmed to body temperature. At least 
5 minutes should be taken to inject each dose. If anaphylactic manifestions 
occur adrenaline should be given subcutaneously at once. 

Vaccine treatment is recommended by some, but the results are generally 
disappointing during the acute stage. A common method is to give 20 
millions of a stock pneumococcus vaccine, and then to use an autogenous 
one as soon as it can be made. Sensitised and detoxicated vaccines have 
also been prepared. Vaccines seem to be more valuable in cases of delayed 
resolution. 

Artificial pneumothorax has been suggested as a method of treatment* 
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Tbfxe is 0 B jet no t^nvincing evideiioe of ita in mem wii^h mvem 

pain, the introdu^ion of Bu^ient air to separate the inflamed snr&oea id 
the parietal and visceral pleura is worth considering* 


2. BRONCHO-PNEUMONIA 

Synonyms. — Lobular Pneumonia ; Catarrhal Pneumonia ; Ca'jpillary Bron^ 
chitis. 

Pulmonary consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfactory clas^calion 
is at present difficult. The term capillary bronchitis is misleading and should 
be regarded as obsolete, since any inflammatory condition affeowg the finer 
bronchi is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonia may be described : (1) Primary. 
(2) Secondary. (3) Aspiration or deglutition. (4) Tuberculous. 

a. Primary Broncho-pneumonia 

Etiology. — This form almost invariably affects infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to occur under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
spring. Rickets, malnutrition and debility are predisposing conditions, 
but it sometimes develops in healthy robust infants after exposure or chill. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus catar- 
rhalis or Friedlander’s pneumo-bacillus. 

Pathology. — Widely scattered patches of consolidation ar^ found in one 
or both lungs. These may be small and separated by areas of collapse or 
emphysema. Occasionally they are almost confluent, and at first sight 
appear like lobar pneumonia, constituting the pseudo-lobar form ; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue separate the solid areas. 
If the process reaches the surface some degree of pleurisy is present, although 
this is less than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; the alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Catarrhal changes are also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia, but may be more gradual. Cough, cyanosis and 
dyspnoea develop rapidly. There is no expectoration, since infants and 
young children swallow the sputum. Cerebral symptoms simulating menin- 
gitis are common. The temperature rises quickly to 103®, 104^ F., or 
higher, and the range is of the same character as in lobar pneumonia. Defer- 
vescence by lysis is the rule. 

The physical signs are variable. In cases with widespread consolidation 
they are very aimnar to those of lobar pneumonia, wilm dullness, tubular 
breathing, increased voice-sounds and crepitations. In other cases, although 
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the iuspect the infant appears characteristic of pneumoniia, mth xa|nd 
breathing, cjranosis, reversed rhythm of inspiration and ezpiration, sucking 
in of the lower ribs and dilation of the alas nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rhonchi may be audible over both lungs. 

Complications and Sequelae. — These are similar to those of lobar 
pneumonia. 

Course. — This is usually short, the temperature falling in from 3 to 7 
days, but it may be more prolonged and be suggestive of tuberculosis, or 
some other form of secondary bronchitis. 

Diagnosis. — Primary broncho-pneumonia has to be distinguished from 
the lobar form to which setiologically and pathologically it is so.closely related. 
The acute onset without previous respiratory symptoms will suggest its 
primary character, while the patchy distribution of the signs generally 
suffices to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
difficulty, as in the first stage of lobar pneumonia. 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
unfavourable, especially in very young or debilitated infants. 

Treatment. — This is practically identical with that of secondary broncho- 
pneumonia in children. 

h. Secondary Broncho-pneumonia 

In this condition there is inflammation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

.£tiology. — A secondary broncho-pneumonia may occur at any age, but is 
much more common in early and advanced life. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-?ough, psittacosis and influenza, less commonly in cases of diphtheria, 
scarlet fever, plague and the enteric group. A bronchitis starting in the 
lajger tubes may spread downwards to the alveoli. Broncho-pneumonia 
may develop during the course of acute gastro-enteritis. A secondary 
broncho-pneumonia occurs as a terminal infection in many old and debilitated 
persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vascular conditions, chronic renal disease and in many pro- 
gressive nerve degenerations. Any septic process may produce a metastatic 
broncho-pneumonia. This occurs in association with otitis media, suppura- 
tive processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology , — This is, as might be expected, very varied. Streptococci 
are frequently present, especially the h 8 Bmol 3 rtic variety, generally associated 
with other organisms, such as the pneumococcus, Pfeiffer’s n. infiuenzcB, 
staphylococci and those found in catarrhal conditions of the upper air-passages. 
The B, pertussis may be found in cases associated with whooping-cough, the 
B, pestiB in plague, and occasionally the B, diphthericB in diphtheritic broncho- 
pneumonia. The importance of Friedlander’s B, jmeumonicB was formerly 
overestimated in this connection. 
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Pathology.— When, jErom any of the above-mentioned causes^ an ia- 
flamniatory process reaches the finer bronchi, the ^veoli become ajSected in 
three different ways* Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
infiammatory process extends into some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli beeome 
distended and are thus in a condition of acute emphysema. The lungs 
normal in size or slightly enlarged. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting patches of firmer 
consistence and reddish - grey colour, due to the consolidated lobule. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. There 
may bo dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or purulent effusion is uncommon. On 
section, the lung is found to be congested and sometimes oedematous, especi- 
ally at the bases, while the bronchi exude pus or muco-piis from their cut 
ends. The reddish-grey areas of consolidation are found to vaiy in size 
from a pin’s head to a hazel nut. They are generally more abundant in 
the lower lobes, especially posteriorly. The consolidated and collapsed 
areas both sink in water, and do not crepitate. There is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli aie found to be filled with an 
exudate containing large numbers of leucocytes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscles and little or 
no fibrin are found. 

In the very acute condition to which the name capillary bronchitis was 
formerly applied, consolidation may not be apparent, but microscopical 
examination invariably demonstrates the involvement of the alveoli. In 
infiuenzal broncho-pneumonia the pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary hasmorrhages. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumomc process, which results in flooding of the alveoli with an exudate 
containing red cells, but little or no flbrin. 

Symptoms.— In the cases ensuing on bronchitis in infants or old peojde 
(formerly called capillary bronchitis), initial symptoms may be slight, and 
simply those of ordinary bronchitis, namely, malaise, slight lever and cou{^, 
with or without expectoration. The implication of the finer tubes and 
alveoli is usually marked by a rapid rise of temperature, great prostration, 
quick breathing and an irritating, persistent and often ineffective cough. 
In children, the ales nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or fiO per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pneu- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
is not heard, or only in very localised areas. In old people, cyanosis, rest- 
lessness and delirium may occur, and later the cough become less frequent, 
the patient being drowsy and tending to sink down in the bed, whereas 
previously there was orthopnoea. These symptoms are ominous and indicate 
failure of the respiratory centre. 

The physical signs are often those of bronohitisi harsh or weak 
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tion ftad proton^d ezpiratioD, sibilant and sonorous rbonchi and crepitations 
or ereptant ruea especially at the bases. Patches of tubular breathing 
ivith increased voice sounds may develop but are not always present. 

In other forms of secondary broncho - pneumonia similar symptoms 
and signs develop more insidiously in the course of the primary disease. 
Broncho-pneumonia should be suspected when cough, expectoration and 
dyspnoea, together with a remittent type of temperature, develop in the 
course of an acute specific feyei or other severe illness. In all forms, anorexia 
is common, the mouth and tongue become dry, and thirst is complained of. 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently deposits urates. 

Complications and Sequelae. — These are relatively infrequent. Pleurisy 
may proceed to effusion, and when this occurs it is often purulent. Abscess 
and gangrene are rare, but deyelop rather more frequently than after lobar 
pneumonia. Other complications, such as pericarditis, endocarditis, menin- 
gitis and nephritis, are probably due to blo^-bome metastasis. 

The most, important sequel is pulmonary fibrohh, which is often the origin 
of bronchiectasis later in life. Pulmonary tuberculosis is frequently described 
as a sequel, especially after measles, and may be due to inflammatory changes 
in the bronchial glands activating a quiescent tuberculous deposit there. 
In many cases of tuberculosis described as following on broncho-pneumonia, 
it is more probable that the original lung affection was tuberculous. 

Course. — Secondary broncho-pneumonia generally has a longer course 
than either the primary form or the lobar variety of pneumonia. The fever 
often persists in remittent type for two or three weeks, and sometimes even 
for two or three months, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. Convalescence is often slow, 
the patient being left thin, weak, anssmic and debilitated. 

Diagnosis. — The development of pulmonary symptoms, and of more or 
less characteristic physical signs in the course of measles, whooping-cough 
or one of the other diseases mentioned above, usually renders the diagnosis 
easy. Difiiculiy may arise in regard to tuberculosis, which in one form 
produces lobular pneumonic l^ons with symptoms and si|ns indistinguish- 
aUe from otlier varieties of secondary broncho-pneumonia. In any case 
where the fever lasts more than three weeks, or where the signs show no 
tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is some- 
times made to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces may also be examined for 
tubercle bacilli. The dia^osis may, however, remain doubtful, until signs 
of softening become estabhshed. 

Bronchitis rarely gives rise to difficulty. The fever is usually less high, 
and of shorter duration, while the physical signs are different, signs of con- 
solidation being entirely absent. Hypostatic pneumonia may have to be 
OiStttidered. There is usually some ob<ious cause for this, such as cardiac 
Amass and failure, Or prdonged confinement to bed. The temperature is 
lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the 
dleiilioa of vocal frenutus and the displacement of the cmriiac impulse. 
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In case of difficnltj the exploring s^ringo enables a distinction to be 
made. 

Progoosia. — The prognosis in secondaiy pneamoma is serious* Many 
deaths occur from this complication in the acute specific ferers* particulaity 
with measles and influeiua. Even the form following on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The devriopment of delirium, of a pulse^rate over 160, of marked 
cyanosis and dyspncna is unfavourable. In old people, drowsiness, sinking 
down in the bed, and cessation of cough are very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, 
except that stimulant and expectorant drugs may be necessaiy from the 
first. At the present time there is practically no difference in the methods 
of treatment applicable to the primary and secondary forms. In cases due to 
pneumococcal infection sulphapyridine should be employed (see p. 1234). If 
streptococci are established as the infecting agent, one of the sulphanilimida 
preparations should be given at once. 

The patient must be in bed, and the position should often be changed 
so as to prevent hypostatic congestion. The room should be weU ventilated, 
but without draughts, and the temperature kept at 65^ F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poultices are now less ^nerally 
employed than formerly, especially for children, and a li^t pneumoma jacket 
of Gamgee tissue is usually preferred. The diet should be restricted to fluids 
and semi-solids, as in pneumonia. Stimulants may be given early if the 
pulse becomes weak, in doses of 10 drops of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. The d^, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon. acetat. min. 120, pot. citrat. grs. 10, 
sod. bicarb, grs. 10, with flavouring agents, such as syrupof tola and chloroform 
water. Later, ammon. carb. and tinct. ipecac, may be given, but large doses of 
expectorants are to be avoided because of thrir irritant effect on the stomach. 
Opiates should not be administered except as tinct. opii camphorata or posribly 
Dover’s powder in the early stages. In infants ^ey should not be given 
at all. 

When in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnoea, an emetic should 
be given. For this purpose tinct. ipecac, or ammon. carb. in emetic doses is 
the most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. 10 two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
liniments. 

Strychnine either by the mouth or hypodermically is stronglv recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be pushed, if necessary, to the point of producing slight muscular 
twitchings. Nikethamide (ooramine) or camphor injeotions and cardiac 
tonics may be given under the same conditions as in lobar pneumon a. 
The administration of warmed oxygen may give relief to dyspnoea and 
distress. 

In cases in which resolution is delayed the question of vaccine therapy 
may be considered. It seems sometimes to be of distinct value. 



im diseases of the respiratory system 

c. IiritALATxoiE?, Aspiration and DsoLirrmoN BfiOi^oHo-PinEcrMONlA 

Acute broncho-pneumomo processes may be caused by the iuhalatiou 
Cf aspiration of fluid or solid particles, derived from the upper air-passages 
or from other parts of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. When from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the condition is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in elteet analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronehi. 

Etiology.-— These conditions may occur at any age, but are more common 
in adult life. Hiey result from septic processes in the mouth, naso-pharynz, 
larynx or trachea, and from any morbid state leading to anaesthesia of the 
{diarynz, or to difficulty in deglutition. They occur in association with 
ulcerating growths of the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or upon the nose and throat, including 
tracheotomy. Aspiration broncho-pneumonia may also result from vomit- 
ing during or after the administration of an anaesthetic. Carcinoma of the 
oesophagus eroding the trachea may be a cause. Diphtheritic or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lesions and uraemia, may lead to the passage of food particles into the air- 
passages. Other cerebral lesions, such as abscess or tumour and bulbar 
paralysis, can also produce the same condition. Infected material may be 
aspirated from diseased to healthy parts of the lung, as in hsemoptysis, 
abscess, gangrene and bronchiectasis, or after rupture of an empyema into a 
bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden ^ith infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisms are often present, 
suppuration is frequent and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general similar to those of secondary broncho- 
pneumonia and are superadded to those of the primary condition. There 
is generally high temperature, sometimes with rigors, cough and expectora- 
tion which is occasionally oilensive. It may be mixed with food material 
and with blood. The physical signs are those of bronchitis and widespread 
broncho-pneumonia. 

Complications and Sequelm. — These are somewhat similar to those of 
other inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course. — The course is generall}^ short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — From the nature of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment.— Prophylaotio. — The utmost care should be paid to the 
toilet of the mouth and pharynx in disease of, or opeiarions upon, these 
parts. In paralysed or unconscious patients it may be necessary to resort to 
nasal feeding. In haemoptysis or bronchiectasis the patient should lie rather 
on the affected side. 

The treatment of the developed condition can be only palliative or 
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a tomiitio in many cases. In most instances the general treatment is 
\,T to that of secondary broncho-pneumonia. 


d . Tuberculous Brokoho-pneumonia 

This constitutes one form of pulmonary tuberculosis (see Acute Gaseous 
Tuberculosis, p. 1191). 


PNEUMONITIS 

Definition. — A localised or disseminated inflammatory process involving 
the whole texture of the lung and bronchial structures in the areas affected. 

etiology. — ^Any severe septic infection of the bronchi or lungs may 
proceed to pneumonitis. The commonest infecting agents are streptococci, 
especially me hsemolytic and ansBrobic varieties. The fusi-spirochsetal 
organisms may also cause it. Pneumococci alone seldom lead to pneumonitis, 
though they may be found in association with other organisms. Pueumonitis 
is chiefly met with in later adult life, and more in the male sex. It may 
be produced by the aspiration of foreign bodies. It sometimes occurs in 
association with bronchiectasis and may be one of the conditions associated 
with the febrile attacks occurring in that condition. 

Pathology. — The affected area is deeply congested, solid and airless. 
The bronchi may exude pus. Softening is frequent, leading to the formation 
of one or more abscesses. Empyema may occur as a sequel or complication. 

Symptoms. — The onset is usually acute and the general clinical features 
are identical with those of severe broncho-pneumonia. There is usually 
troublesome cough, with more or less ccmious mucopurulent expectoration. 
Dyspnoea and cyanosis may be marked. There is marxed prostration and the 
patient is almost always gravely ill. The physical signs are usually those of 
localised pneumonia or broncho-pneumonia. The blood picture is similar 
to that of abscess of the lung — ^a leucocytosis with polymoi^honuclear pre- 
ponderance. 

Diagnosis is generally established by X-ray examination, showing diffiise 
dense areas of consolidation, often progressing to abscess formation. The 
areas may be multiple and the process may spread widely. 

Prognosis. — The prognosis is in the main serious, and depends to some 
extent upon the cause. Many cases, however, recover under treatment either 
with or without abscess formation. 

Treatment is in the first instance that of broncho-pneumonia. When 
abscess formation occurs, postural drainage, adapted to the situation of the 
abscess or abscesses, should at once be adopted. 

A simple pneumonitis has been described in children by Gill, The 
symptoms are cough, anorexia and loss of weight. On physical examination 
one or more areas of impaired percussion note with a few r^les are found. 
Radiological examination reveals opacities in the corresponding situations. 
These s 3 anptoxns and signs usually clear up in a few days without treatment. 

R. A. Youno. 

G. E. BXAUMONt. 



mi DISMSES OF THE BESPIRATORY SYSTEM 


DISEASES OF THE PLEURA 

PLEURISY 

Pleurisy or pleuriiis is an inflammation of the pleural membrane covering 
the lung, or of its parietal reflexions. 

An letiplogical classiflcation, based on the bacteriological findings, would 
be the mbst satisfactory one, but is at present impracticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many cases. The 
daasifioation usually adopted depends upon the effects produced. If the 
process leads only to fibrinous deposit it is described as dry pleurisy. If, in 
addition, much serous fluid is poured out, the condition of jdeurisy with 
^ffus^ results, while if pus*formation oocurs, the affection is described as 
puruletU pleurisy or empyema. 

It is, however, important to recognise that, although such a classification 
is convenient from a clinical standpoint, the three conditions are in reality 
only stages or degrees in the pleural response to irritative or noxious agents. 
The form occurring in any given case depends upon the nature of the cause, 
the extent of the infection and the degree of resistance possessed by the 
individual affected. Further, pleural inflammations may be primary or 
secondary to local disease or to blood infection, and they may be acute or 
chronic in course. 


A.— ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

AEtiology.— This affection may be primary or secondary, the latter being 
much more common. Even in many cases of so-called idiopathic or primary 
pleurisy, the condition is in reality secondary to latent or unrecognised 
disease of the lung or adjacent structures. 

Primary dry vlevrisy. — Predisposing causes include occupation and climate. 
Exposure to suaden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in tiiose of poor physique. It may occur at any age, but is most 
frequently seen between the ages of 20 and 40 years. Chiu seems to be 
common as a determining cause. It is now certain that the great majority 
of cases are due to the tubercle bacillus, and that chill or injury is simply 
oonoemed in lowering resistance and thus promoting activity of t^e bacillus 
It is possible that some cases may be due to acute rheumatism. 

Secondary dry pleurisy, — Dry pleurisy is a frequent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber* 
GuloBiB in any form. It is almost invariably present in lobar pneumonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchieotasifi, abscess, gangr^C, infarcts and new growths of the 
lung. Injuries of the chest^wall, disease of the ribs, chronic nephritis, septi- 
Cflsmia or pyaemia may all be complicated by acute dry pleurisy. 

Pathology. The inflamed area is often localised, but the process may be 
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widespread or even involve the whole Rental Btxxkm* Either the visoeeal 
or parietal layer may be first afiected, out as a rule both beeome invt^ved. 
There is at first hypera&mia with exudation of serum into the subpleural 
comiMtive tissue. The pleura then appears slif^tly dull or matt, mstead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the form of a t hin false membrane^ which often presents 
a rough or even shaggy appearance. This membrane consists of fibrin 
entan^ing leucocytes, a few blood corpuscles and desquamated epithetiaJ 
cells. 

During the process of resolution, localised adhesions commonly form, 
but this is not invariable, and a patch of thickening without adhesion may be 
the ultimate result. 

Symptoms. — The onset is usually sudden with acute pain in the side, 
often described by the patient as a stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours ox even days, but 
this is not the rule. The pain is aggravated by deep inspiration, by coughing 
or even by movement. Cough is generally an early symptom, and it is 
characteristically short, dry, inefiective and distressing. The t^perature 
is usually raised, but, as a r^e, only to 100^ or 101^ F., and some cases are 
practically apyrexial. In secondary pleurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. The patient may lie on the afiected side, 
but in some cases this aggravates the pain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dyspnoeic. On palpation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicited, and occasionally a friction fremitus may be felt. The 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neighbourhood of the lesion. The characteristic sign of dry pleurisy is 
the friction rub. This is typically a creaking, rubbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
expiration. In the early stages there may be fine crepitant friction sounds 
only at the end of inspiration. These are very similar in character to intra- 
pulmonary crepitations and can only be distinguished by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be present with every respira* 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep breath. The voice-sounds are not 
altered. 

Complications and Sequelae. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pub 
monary fibrosis. The most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tuberculous. Aching pain in the side with some dyspneea 
may be a temporary sequel of dry pleurisy. 

Course. — The temperature usually subsides in 2 or 3 da 3 rs, the pain 
in the side and cough disappear, and convalescence is rapid, unless effusion 
occurs. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
of pain produced in, or referred to, the chest^wall is not always easy and 
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reqiiim observation of the case. The distinction is important, since 

an i^rroneons diagnosis of pleurisy may arouse a suspicion of tuberculosis 
in subsequent febiUe diseases. In the conditions comprised in the term 
pleurodynia, which include fibrositis of the intercostal musdes and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and by local pressure, but there is no rise of temperature and pleural friction 
is not present. In intercostal neuralgia, the pain follows the course of the 
nerve and is often periodic in character. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. There may be 
tenderness and hyperalgesia over the points of exit of the posterior primary, 
lateral or anterior cutaneous branches of the nerve affected. Similar mani- 
festations may occur at the onset of acute posterior ganglionitis or herpes 
zoster. Other conditions inducing pain referred to the chest-wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebras. Where the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasionally adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ susurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually be determined by causing the patient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a cardiac rhythm as well as a respiratory one, 
when the area of pleura involved is near the pericardium. It is then r^erred 
to as pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as 
one of simple primary dry pleurisy. Pulmonary tuberculosis, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Prognosis. — The immediate prognosis is good, but as has been mentioned 
already, the condition may be of tuberculous origin, and eventually be followed 
by active disease of the lung. 

Treatment. — ^The patient should be kept in bed, no matter how mild the 
attack. The diet should be fluid or semi-fluid, especially if more than a 
moderate degree of fever occurs. The pain can often be relieved by strapping 
the affected side. Strips of adhesive plaster are applied from the sternum 
to the vertebra}, beginning from below and working upwards. Occasion- 
ally this fails to afford relief and may even induce dyspnoea. "As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blisters may be employed. Leeches may also give 
relief in severe cases. Sometimes the pain is so intense that a small injection 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving relief to 
the pain in severe cases. A dose of Dover’s powder is useful in the early 
stage to ensure a night’s rest. The iritative cough is often relieved by 
strapping, and a sedative linctus or lozenge may be a comfort to the patient. 
An aperient is usually advisable. As a rule no other drugs are necessary, 
but in coses suspected to be due to rheumatism, salicylates and alkalis should 
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be admixufiteied. Convalesoenoe is usually rapd, but the patient should not 
be allowed to resume work imtil fully restored to health, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are 
the diaphragmatic and interlobar forms. 


DiAPnRAOMATIO AcUTE DrY PlBURISY 

s 

Etiology. — ^This afEection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; not infrequently it is secondary 
to pathological changes in the abdomen. Thus hepatic cirrhotis, perihepatitis, 
perisplenitis, perinephric suppuration or peritonitis may lead to a spread 
of infection through the diaphragm to the adjacent pleura. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms. — Pain is usually very severe and may be referred to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the spinal cord, leading to pain and hypersesthesia referred to the 
cutaneous area of distribution of the fourth cervical root, at the summit of 
the shoulder. The abdominal pain is in the epigastric and hypochondriac 
regions, and in addition there is a localised tender spot, known as the bouton 
diaphragmatique ” of Gueneau de Massy. This is situated in the subcostal 

E lane, about 2 inches from the mid>line. The diaphragm is nearly motion* 
;ss on the afiected side, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacement of the liver if the pleurisy is on 
the right side. A pleural friction rub is rarely heard, the omy abnormal 
signs commonly present being diminution of air entry, and possibly slight 
dullness over the corresponding lower lobe of the lung. 

Diagnosis. — ^This is often difficult, owing to the fact that the severity 
of the symptoms and their localisation frequently suggest the occurrence 
of some acute abdominal catastrophe such as perforation of a hollow viscus. 
The abdomen should be most carefully examined in every case. The history, 
the collapsed state of the patient and the evidence of free gas in the 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — This is similar to that of simple dry pleurisy elsewhere, save 
that morphine should be withheld until the diagnosis is conclusively estab- 
lished. 


Interlobar Dry Pleurisy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so the membrane in the cleft between two lobes of the lung may be 
alone afiected. This docs not give rise to definite symptoms and signs by 
which it can be diagnosed during life, though its efiects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tub^ulosia or pneumonia, and there is usually 
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evidenee of j^urisy elsewhf ro. It ooly ansuia^ tdiniopj importance wjien 
followed by of oeioo, and condition ia conaider^ lat^. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to those rare cases, probably usually tuberculous in origin, in 
which the signs of dry pleiuisy persist for long periods, or recur at frequent 
intervals. In suoh cases coarse dry friction may be heard over large areas of 
one lung, often with httle or no accompanying paio. 

Pleural adhesion and thickening are usually included in the group of 
chronic dry pleurisies. There may be no symptoms, or at most alight 
dyspneea on exertion, with aching or pain on straining, or on lifting weights^ 
Signs suggesting adhesion are local flattening and limitation of movement 
of the chcst'Wall. Litten’s sign is also absent or diminished when the ad* 
hesion is basic, that is, the shadow cast by the movement of the diaphragm, 
best seen in the region of the seventh and eighth ribs in the anterior and midr 
axillary lines, ia not present or ia much restricted. The vocal fremitus may 
be diminished and percussion note impaired. The breath-sounds are 
often slightly weaker, and the voice-sounds may be diminished over the area 
where the tiuckening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion may give rise to a group of 
symptoms simulating chronic gastric ulcer. There is pain in the hypo- 
ohondrium extending through to the back and aggravated by food. Radio- 
graphic examination may be of value in demonstrating limitation of move- 
ment of one cupola of the diaphragm, together with an angularity due to 
alteration of its normal contour. Investigation of the gastric functions 
may also prove of value in diagnosis. 

The treatment of chronic dry pleurisy is mainly symptomatic. 


C,— PLEURISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The 
effusion is usually serous in character, but may be hsemorrhagic. Inflam- 
matory effusions must bo distinguished from passive transudates, which 
will be considered separately under the heading of hydrothorax. 

Sero-pibrinous Plbubisv 

.etiology. — This is in the main identical with that of dry pleurisy, of 
which it is, in effect, a later stage. It has now been established that the 
majority of cases of sero-fibrinous pleurisy are due to the tubercle ^cillus. 
The evidence on which this {conclusion has been arrived at is— (1) the subse- 
quent history of the cases shows that a considerable proportion develop 
active lung signs within 5 years ; (2) the cytological and bacteriological 
examination of the exudate ; (3) post-mortem examination of fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which ma^ give rise to serous effusions are Ijpbar J^n4 
lob^dar gnenmonia, pulmonary mfarpte and npw growth, It may also oww 
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in the oouxse of g^eralised infections such as ihe 

ma tism* and 3cptiQ«?niia dne to streptococci or stapfiylococol. In m(^t 61 
these conditions the exudate often becomes purulent. Inflammatory serous 
efiusion may also occur as a complication of severe anaemias^ leukssmia, 
chronic nephritis, injury to the cnest-wall and inflammatory conditions 
below the diaphragm or in the pericardium. It is also a common feature of 
polyorrhoruenitis. 

Pathologfy,— •The aflection commences with dry pleurisy, spreading over 
the visceral and parietal pleura, the flbrinous exudate soon forming a thick 
rough layer on the surface. Further exudation of fluid occurs and accurnu^ 
lates in the pleural cavity, the lung collapsing pari passu to accommodate it. 
Owing to the hilar attachment of the lung, it retracts upwards and inwa]^^ 
allowing the fluid to accumulate at tEe bases and in the axillary rejpbn, 
where it reaches its highest level, unless previously existing adliesions pie* 
vent it. The lung retracts in this way owing to its elasticity, until the plemal 
negative pressure is completely abolished. In like manner the mediastinal 
contents, including the lieart, are displaced away from the aflected side. If 
fluid continues to be eflused after the lung has retracted to the full extent, 
and after the negative pressure has become abolished^ a positive pressure is 
produced. The lung is now compressed, and the diaphragm with the liver and 
spleen are pushed down, while the mediastinal structures are now displaced 
further towards the sound side. In long-standing cases, the lung may 
undergo the change known as car nificatipn, as the result of the compression 
apneumatosis. The lung app^rs dark red or slaty grey in colour, is firm, 
airless and heavier than water. If old adhesions are present, the eflused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyperaemia of the sound 
lung may result and progress to oedema. The fluid in the pleural cavity is 
pale and clear ; it often coagulates after withdrawal. Its characters are 
further described on page 1252. The quantity may amount to as much as 
5 or 0 pints. 

Symptoms. — The onset is usually similar to that of dry pleurisy, but the 
constitutional symptoms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earhest^symptoms. The 
fever is of moderate degree, although it may reach 103® F. or more. When 
effusion develops the pain is often reUeyed owing to the separation of the 
inflamed pleural surfaces. If a large quantity of fluid is poured out rapidly, 
distress of another kind becomes apparent, namely dyspnosa caused by tbe 
mechanical eflects of the fluid, collapsing the lung and dislbcaring the media- 
stinum. In more slowly develoj)ing effusions there may be little or no 
dyspnoea, except on exertion, ^pectoration is not common, unless there is 
pnlTnonarv disease, nr TiTneHfi'ibd^^Tpn of tEe *»onnd nirg dev^'^ops. 

The patient often lies on the affected side or may be propped up in bed. 
Cy«mpsi§ is not a, marked feature even in large effusions, unless there is 
coQateral hyperssmia of the sound side. There is generally some prozninenoe 
on the side of the efiusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the chest on the afleoted 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may be seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In left-sided effusions, the 
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absent, but the position of the cardiac impulse is generally of decisive import- 
ance. In malignant disease and aneurysm, carefm observation should afford 
diagnostic indications, such as glandular enlargement or abnormal pulsation, 
and in both instances the X-rays may establish the dia^osis. Malimant 
disease of the pleura may first show itself as a pleural effusion ; the tendency 
to recur after tapping, the presence of blood in the effusion, and the 
onset of emaciation may help to suggest the cause. In massive coUapse 
there is, as a rule, but little difficulty, owing to the displacement of 
the cardiac impulse to the affected side. In pericardial effusion the 
shape of the cardiac dullness may be suggestive, and the dislocation of 
the impulse may indicate the real conation ; moreover, the dullness 
over the lung behind is rarely of extreme degree unless pleural effusion co- 
exists, In any doubtful case, examination by the X-rays is desirable, since 
it may give valuable aid in diagnosis. The shadow of serous fluid is generally 
dense, but does not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphragm is 
immobile on the affected side. A further aid to diagnosis consists in ex- 
ploratory puncture, which has the advantage of establishing the nature of the 
fluid as well as its presence. The technique of puncture is similar to that of 
paracentesis described on pages 1253, 1254, save that a 5 or 10 c.c. syringe 
with a needle long enough to enter the pleura is used instead of an aspirator. 
The preliminary local anaesthesia by novocain or some similar preparation, 
with or without adrenaline, should be employed in every case, not only to 
avoid pain but also to obviate the risk, remote though it be, of pleural 
shock. Serous pleural fluid of inflammatory origin varies in colour from 
pale greenish yellow to brown. The specific gravity is usually 1018 or 
over. Protein is present as serum albumin, serum globulin and fibrinogen, 
the total quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered 
endothelial cells in varying proportions. A marked preponderance of 
lymphocytes is very suggestive of a tuberculous origin, while the presence 
of large numbers of polymorphonuclear cells is usually an indication of some 
other infection, generally by a pyogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of these cases of so-called “ eosino- 

S hil pleurisy is at present doubtful. Cultural examination of tuberculous 
uid usually proves sterile unless Loewenstein’s medium is used, but in fluid 
from other causes the infecting organism can often be grown. To establish 
the tuberculous nature of a pleural fluid, inoculation of 15 c.c. of the fluid 
into a guinea-pig may be tried. Other methods formerly employed were 
examination of the centrifugate from the fluid, and Jousset’s “ inoscopy,” 
which consists in examination of the clots derived from the fluid after they 
have been submitted to artificial gastric digestion. These two methods, 
however, fail in many cases. The methods of differentiation of an inflamma- 
tory exudate from a passive transudate are given on page 1259. 

Prognosis. — The immediate prognosis is good, although with large effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute cedema of 
the cardiac failure or embolism. The ultimate result depends on the 

cause. In non-tuberculous effusions, recovery may be complete, save for 
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pleural adheeion, or they may progress to empyema. In tuberctdous effufdoiiie 
arrest may remain complete, but, as already stated, a considerable propotiaon 
of the cases develop active pulmonary disease in after years. 

Treatment. — ^The patient should be kept in bed in an airjr and well- 
ventilated room until the temperature is normal. Fluid should be restrict^» 
and the diet may be salt-free with advantage. The administration of diureti^i 
diaphoretics and saline or mercurial aperients may assist in the diMpp^r- 
ance of the exudate. The use of iodide of potassium has been redbmmended, 
but it is of doubtful value in these cases. The application of counter-irritants 
to the chest- wall in the form of iodine or of fly blisters is of^n helpful. 
A sedative lozenge or linctus may be given for the irritating cough present 
in the early stage. Ex^oratory puncture is generally advisable to permit 
the examination of the fluid. "Opinions differ somewhat as to the indications 
for paracentesis, which, however, is nowadays performed earlier and more 
frequently than was formerly the case. It is unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked 
dyspnoea, downward displacement of the liver or spleen, and collateral hyper- 
aemia of the sound lung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute oedema with albuminous 
expectoration occurs ; (4) in cases of bilateral effusion with increasing 
dyspnoea, the side with the larger effusion may be aspirated. Paracentesis 
can be performed in various ways. The simplest method is that of siphonage ; 
a long rubber tube filled with sterile saline solution is attached to a trocar 
and cannula, which are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction employed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difficult to remove a large 
quantity of fluid by this means, and it fails in loculated effusion. Aspiration 
is more generally effective, and may be carried out either by Dieulafoy’s pump 
and two-way tap, Martin’s syringe, or by Potain’s apparatus. With these 
methods it is impossible to withdraw all the fluid, and removal with air 
replacement is now often practised with advantage. For this purpose an 
aspirator and an apparatus like that used in the induction of artificial 
pneumothorax are required. This method permits of almost complete 
removal of the fluid, prevents cough and discomfort, lessens the tendency 
to recurrence of the effusion and promotes expansion of the lung. In per- 
forming aspiration the patient should sit up in bed, or lie slightly turned on 
the unaffected side, and the area for operation should be painted with iodine. 
The skin and muscles down to the pleura should be anessthetised with procaine 
(novocain) or other local ansesthetic, and a small incision made through the 
skin, though this is not essential in the case of a small instrument. The 
trocar and cannula are then pushed carefully into the pleural cavity just 
above a rib to avoid puncturing the intercostal artery. The sites chosen 
depend on the situation of the fluid, but the most convenient are in the 
sixth space in the mid-axilla, the seventh space in the posterior axillary line, 
or the eighth space just below the angle oif the scapula. A^iration sho^d 
be stopped if cough occurs, if pain is severe, or if amuminbus expi^ti^ 
with signs of oedema jiupervenes. In rare cases sudden death from pleural 
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shock has occurred. The risk of this may be obviated by careful local 
ancssthesia down to the pleural level. Other risks are due to faulty technique, 
and comprise entrance of air into the pleural cavity from wrong connection 
of the apparatus or from wounding the lung, and infection of the pleural 
cavity from failure in the ase{>tic preparations leading to empyema. Air 
replacement seems preferable, since it allows of almost complete removal of 
the fluid. 

After absorption or removal of the fluid, re-expansion of the lung may be 
promoted by the use of Wolff’s bottle, or by appropriate breathing exercises. 
With the former, fluid is forced from one botue to another by blowing. In 
the latter, the patient takes deep inspirations while seated in a chair with 
the sound side partly fixed. In all cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleural Effusions 

Two unusual forms of pleural effusion require brief mention — they are 
encysted interlobar and encysted diaphragmatic sero-flbrinous pleurisy. 
The former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic sero-flbrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous mediastinitis. 
This condition is simply one of pleural effusion localised to the space between 
the mediastinal pleura, the diaphragm and the lung. Both of these condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Empyema) 

In this condition the pleural exudate becomes purulent. The fluid may 
be turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 

Etiology. — Predisposing Causes. — Empyema is common in children 
under 10 years of age, and the younger the child the greater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, probably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pneumococcus. It is most commonly due to extension 
from the lungs, especially from lobar pneumonia and from broncho- 
pneumonia. Other pulmonary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in the neck track- 
ing downwards. Infection of the pleura may occur through the chest-wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, the organisms passing through the diaphragm from a 
perinephric, subphrenic, or hepatic abscess, or from localised or generalised 
peritonitis consequent on rapture of a gastric or duodenal ulcer.* The involve- 
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mmt of the pleura may take place through the blood in septiosamia^ Bup^ 
purating gouahot wounds, compound fracture of the femur, and in otitis 
media with lateral sinus thrombosis* 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pulmonary group* 

Exciting Causes. — The organisms most frequently found in purulent 
efiusions are the pneumococcus and the streptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has died out. Other organisms less commonly 
found are staphylococci, Pfeiffer’s H, infiuemcB^ the typhosus, and Fried- 
lander’s pneumo-bacillus. Streptothrix organisms are occasionally found (see 
Actinomycosis), also various saprophytes and anaerobic organisms, especially 
in fetid empyema. 

Pathology. — The initial stages are similar to those of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it proves to be rich in leu- 
ooc 3 rtes undergoing disinte^ation and to contain the infecting organism. 
It varies from a slightly turbid semi-translucent fluid to typical thick, opaque, 
creamy pus. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly fetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to encystment or loculation of the pus. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and interstitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaceous disease of the liver, spleen, kidneys and intestines. 

Symptoms. — Since empyema usuaUy develops in the course of, or as a 
sequel of, some other disease, its symptoms are often masked by those of 
the primary disease and may easily be overlooked. In primary cases due 
to the pneumococcus the onset may be like that of pneumonia ; in the more 
common secondary cases a rise of temperature and increase of signs develop 
after the crisis. In general it may be stated that the symptoms are similar 
to those of sero-fibrinous pleurisy, but more severe. There is more malaise, 
and the patient may appear profoundly ill, with rigors, sweats and dyspnoea. 
The temperature ranges higher, up to 103^ F. or more, and may be of septic 
type with marked daily remissions, but some cases are almost if not completely 
apyredal. The signs are usually exactly similar to those of sero-fibrinous 
effusion, but in some instances special features may be noticed. In neglected 
or prolonged cases, wasting, pallor and cachexia become marked. The 
intercostal spaces may be found to bulge, and oedema of the chest-wall is 
sometimes apparent. The pus may track through an intercostal space, 
generally the fifth near the nipple, producing a fluctuating swelling known as 
a pointing empyema or empyema necessitatis. This may infiltrate the skin 
and simulate a superficial abscess. The swelling so induced may pulsate, 
especially if it be on the left side — a condition known as pulsating empyema. 
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e^iaumcstted to the cheel^wftU xoay also be obeerved eme 
kngo l^t-i^ded pujuleiLt effusioBS without local swellkig. The diaplaeCmene 
of the liver or spleen may be greater than with Serous effusions, probably 
owing to the higher specific gravity of the pui^ which is usually 10^ or more, 
and to the associated inflammation of the diaphragm. In fetid empyema, 
the breath and sputum may be offensive, even before rupture into a bronchus 
occurs. Clubbing of the fingers and toes occurs in empyema of long standing, 
but may develop in a few weeks. Blood examination reveals a moderate 
leucocytosifl in the majority of cases. Counts of 15,000 leucocytes per cubic 
millimetre are usual, and in some instances figures up to 100,000 per cubic 
millimetre are obtained. 

Complications and Sequelae. — In neglected or untreated empyema the 
pus may track and become discharged in vaiious ditections. The commonest 
IS rupture through the visceral pleura into the lung and discharge through a 
broxM)hus. This may lead to sudden death from suffocation ; on the other 
hand, in small empyemata spontaneous cure may follow this evacuation of 
the pus. In other instances pyo-pneumothorax results, and oocaSionany 
gangrene of the lung. A second method of discharge is through the chest- 
wall, as an empyema necessitatis. Perforation may occur into the pericardium, 
or into the oesophagus with the formation of a pleuro-OBsophageal fistula. 
The diaphragm may be perforated with the production of a subphrenic, 
lumbar or psoas abscess, while in other cases general peritonitis may ensue. 

The pericardium or the mediastinum may become infected without 
perforation ; similarly oostal periostitis may be induced. After spontaneous 
or operative evacuation the cavity may fail to close and a chronic empyema 
or sinus result. This is generally due to the lung being permanently coUapsed 
and adherent, and therefore failing to expand. It Bubsequently undergoes 
fibrosis with development of bronchiectasis. Sometimes the failure to close 
may be due to the nature of the infection, particularly when it is due to 
tuberculosis or actinomycosis (streptotricosis). In other cases it may be due 
to a bronchial fistula, or to a foreign body in the pleura. Generalised infec- 
tion is rare, but cerebral abscess, probably of embolic origin, is not very 
uncommon, especially in cases due to streptococci. Chronic pulmonary 
osteo-arthropathy is an occasional complication, and lardaceous disease 
sometimes occurs in cases of long duration. Diphtheritic infection of the 
wound, with subsequent paralysis, has been recorded after operation, more 
especially in cases secondary to influenzal broncho-pneumonia. 

The sequelae in untreated cases may be fistulae, such as pleuro-bronohial, 
pleuro-oesophageal or external, and various deformities. The sequelae after 
operation may be a small amount of pleural thickening, or if operation were 
delayed, and re-expansion incomplete, there is falling-in of the chest, with 
flattening, dropping of the shoulder and secondary scoliosis. In other 
eases, as mentioned above, a chronic sinus may result. 

Course* — Apart from spontaneous cure of small empyemata by inspissa- 
tion of the pus, or discharge through a bronchus or through the chest-wall, 
death generally occuis in untreated pases within a month or two. As in 
sero-fibrihous pleurisy, sudden death may occur. Death may occur after 
operation, from exhaustion or from cerebral abscess. 

Oiagnosts.->^The diagnosis of empyema involves two distinct problemsr- 
one, the recognition of the presence of fluid in the pleuta, which is considered 
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Slider «ero-fibnnmis pleuzisj; the other, the d^edonetimtiaii of ate pomlent 
eharaeter. in »j>ite of the more eevere eymptoma, empyemA is frequei^ 
o^rlooked e^en by physioiazui of expeiienoe. This is partly due to tho foot 
that its deTelopBUent may be insidiotis, with ai|;iLS iocreasdiig but littie fxpsa 
day to day, and partly to its secondary character, its onaet being obsctOEod 
by the clinical features of the primary condition* It is wise, therefore, to 
suspect its existence in any case of obscure lung ragns, especially those with 
dullness, cardiac displacement and fever, consequent on pneumonia of ai^ 
variety. 

There are a few sperial difficulties compared with sero-fibiincms effinsLon 
which merit separate mention. The £xst of these is subphreniG abscess. 
This may lead to immobilisation of the diaphragm on one side, more coimnoivly 
the right, and cause collapse of the lung and even pleural effusion. The 
difficulty is the greater when the subphrenic abscess contains gas as well as 
pus. The history, the absence of displacement of the heart’s imptdse, and 
examination by X-rays may all assist, but the di^eientiation is often 
extremely difficult. 

Empyema necessitatis may simulate a tuberculous or other abscess about 
a rib, and empyema should always be suspected in any case of local fluctuaripg 
swelling about the chest- wall. Pulsating empyema requires to be distixiguishea 
from aortic aneurysm ; the pulsation is less forcible and littde, if at aU, expansile 
in the former. The cardiac displacement, the X-rays and cautious exploratory 
puncture, enable the nature of the condition to be recognised. 

In any case in which empyema is suspected three examinations may be 
undertaken — a blood count, radiographic methods, and exploratory puncture. 
A polymorphonuclear leucocytosis of 15,000 per cubic millimetre and over, 
a dense shadow in the radiogram obscuring the ribs, together with cardiac 
displacement may be very suggestive, while puncture may prove the presence 
of pus. Sometimes, however, puncture may fail, although pus is present. 
This may be due to the pus being too thick to pass through the needle, to 
loculation of the pus, or to wrong choice of the site for puncture. In this 
case, if the other signs indicate pus, repeated punctures with & larg^ needle 
under amesthesia are called for, but it is well to be prepared to proceed to 
operation if pus is found. 

Prognosis. — This depends upoif the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most favourable forms are those due to the pneumocoGcus, which are re- 
cognised and treated at an early stage. In neglected cases, with profound 
toxmmia, with gangrene of the lung or lardaceous disease, the outlook is 
extremely grave. Empyema ta due to streptococcal infection are serious, un- 
less recognised eariy ; similarly with oases of fetid empyema due to anaerobic 
infections. Infected hmmothorax consequent on gunshot wounds of ih/e chest 
is ol grave prognoris. The outlook is serious in cases of bilateral empyema, 
but recovery may follow succesrive evacuatioii of the pus on the two 
rides. 

Treatment. — This consists in the evacuation of the pus by i^raftion as 
soon as the diagnosis is established in pneumococcal oases. In those ^of 
streptococcal origin, operation riiould not be resorted to wh^e the ffoidiis of 
thin sero-purulent character, butebould be pewtpemed until it ia definitely 
purulent. Premature operation in streptococcal «osaes has been ihown by 
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the American Empyema Commission to be a very dangerous procedure, since 
the fluid is not shut off by adhesions and operation may lead to open pneumo- 
thorax, with flapping mediastinum. At this stage, the condition is described 
as pyothorax, A preliminary aspiration is of advantage in large effusions, and 
may be repeated in streptococcal effusions until they are ready for operation. 
The operation consists in drainage by removal of a piece of rib subperi- 
osteally and incision of the parietal pleura. For the operation a general anees- 
thetic may be given, but it is now almost always carried out under local 
anaesthesia ; but if the patient’s condition renders this undesirable, an incision 
under local anaesthesia may be made through an intercostal space and a 
drainage tube inserted, a piece of rib being removed later under general or 
local anaesthesia when improvement has occurred. The wound is Messed at 
least daily and the drainage tube sterilised, every endeavour being made to 
prevent secondary infections. To this end the pleural cavity may be irrigated 
daily by the Carrel-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. To avoid pleural shock, free exit for the wash 
fluids must be ensured. By some authorities pneumococcal empyemata, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is thick and difficult to evacuate, incision of 
the pleura with immediate suture is performed, any reaccumulation being 
treated by aspiration with or without oxygen replacement. If, however, 
toxic symptoms persist, drainage should be effectively established at once. 

In cases of chronic empyema, or of sinus failing to close, the question of 
some plastic operation must be considered. Various forms of operation 
have been devised, involving removal of portions of many ribs, and the 
decortication operation of Fowler and Delorme. The general condition of 
the patient must be carefully considered before these operations are advised. 
In some cases an autogenous vaccine seems to be of value, if drainage is 
satisfactory. 

Special varieties of Empyema. — Certain special localisations of purulent 
pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyemata. 

Ajncal empyema . — This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off* from the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal displacement. Diagnosis can, as a rule, be established 
only by the X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as near the lower limit of the effusion as possible. 

Interlobar empyema . — Pus collecting between two of the lobes may be 
difficult to differentiate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it. The signs are generally most marked in the axilla or near the angle of 
the scapula. They are often slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few riles. The pus expecto- 
rated may be fetid, and the patient’s breath may be offensive a few days 
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before rupture occurs. The condition simulates abscess of the lun^, and may 
be almost impossible to differentiate &om that affection. Examination by 
the X-rays gives the greatest help in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmonary abscess. 

Diaphragmatic empyema . — The pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms are 
generaUy severe, being those of diaphragmatic pleurisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above the base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OF THE PLEURA) 

Hydrothorax is the name applied to a collection of clear fluid in the 
pleural cavity, the result of passive transudation from the capillaries. 

ABtiology. — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic renal disease, under conditions similar to those 
leading to dropsy in these affections. It is sometimes found in severe 
anaemias, especially pernicious anaemia. • Obstruction to the azygos veins 
may lead to transudation into one pleural cavity or into both. This obstruc- 
tion may be induced by pressure from without by a mediastinal or pulmonary 
new-growth, or by internal causes such as thrombosis. 

Pathology. — The pathology of hydrothorax is that of dropsy elsewhere. 
It is produced by mechanical or chemical conditions affecting the blood flow 
through the capillaries, and it must be distinguished carefully from in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammatory 
effusions have been described under pleurisy with effusion. The fluid in 
hydrothorax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal. There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much as 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united together in 
plaques. The fluid may be definitely bloodstained, when it is described as 
hsBmo-hydrothorax. 

Hydrothorax is usually bilateral in oases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
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upon whicli tihe patient lies most constantly. In cases with unilateral pleural 
adliesion, oedema of the lung may occur on that side, while hydrothoraz 
occum upon the other. 

Symptoms. — The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs are identical with those of 
sero-fibrinouB pleurisy, save that no friction sounds are audible at any stage. 
It is, however, more diflicult to assess the significance of displacement of the 
cardiac impulse, owing to the increased size of the heart in the cases of cardiac 
origin. 

Diagnosis. — This depends upon the presence of signs of fluid in the pleura 
in association with cardiac or renal disease, with absence of fever, and also 
upon the characters of the fluid withdrawn by puncture or aspiration. 

Treatment. — Removal of the fluid may give great relief. It may be 
necessary to repeat the operation, since the fluid often reaccumulates. The 
treatment of the primary condition should also be carried out. 


HiEMORRHAGIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as haemorrhagic. 

For convenience of description three forms may be differentiated — 
(1) Haemorrhagic pleurisy or haemo-serothorax ; (2) haemo-hydrothorax ; and 
(3) haemothorax. 

1. HiEMORBHAGIC PLEUIUSY. 

This is simply a pleurisy with effusion, in which the exudate is blood- 
stained. 

Etiology. — The usual causes are malignant disease of the lungs, pleura 
or mediastinum, and rarely tuberculosis of the lung and pleura. Haemor- 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the malignant or hsemorrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second-time, it is found 
that the fluid, which was originally clear, is now blood-stained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a blood vessel at the first operation. 

Symptoms. — The symptoms and signs are identical with those of serous 
effusion, and the hsemorrhagic character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. H.®mo-hydrothorax. 

This condition has been referred to under hydrothorax. It consists 
simply in blood-staining of a passive transudate into the pleura. 
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3. Hjcmothobax. 

HaBinorrhage into the pleural cavity is the result of injury or disease of 
the vessels of the lung, mediastinum or chest-wall. 

etiology. — The chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-^rowth. > 
Experience of the traumatic group has been largely increased dunng the 
War of 1914—1918. Haeimothorax was noted in about 70 per cent, of chest 
wounds. , 

Pathology. — The effused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped by the movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondary pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory emphysema, and adhesions 
may form in the pleura, separating it from the hsemothorax below. When 
secondary infections of the bronchi or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not affected. 

Symptoms. — The symptoms of hsemorrhage into the pleura from 
medical causes, such as rupture of an aneurysm or erosion of a large vessel, 
are collapse and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and slowly ingravescent until dyspnoea, 
restlessness and the other indications of internal hsemorrhage develop. When 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shock, haemoptysis and cough, induced by the wound of the lung or 
chest- wall. The signs are those of pleural effusion, but in traumatic cases 
certain special features may bo mentioned. There is a great tendency to 
retraction of the chest- wall on the affected side, and the cupola of the dia- 
phragm on this side is displaced upwards. This is thought to be due to an 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

Complications and Sequelae. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, either by the missile or by portions of the clothing 
or skin carried in with it. Aerobic organisms, such as a streptococcus, or 
anaerobic ones, as the B. aerogenes encafsulatus or the B. sporogenesy may be 
present. A hsemo-pneumothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or oedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequelee, similar to those of sero- 
fibrinous pleurisy and empyema, may result. 
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Caurse.— This depends upon the cause and size of the hsemothorax, 
and npon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the eifused blood. A small sterile hflsmothorax 
is generally absorbed spontaneously. Medium-sized and large effusions 
may not disappear unless aspirated. An infected haBmothorax will inevit- 
ably prove fetal, if untreated. 

Diagnosis. — Heemothorax should be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most likely to be made in such cases is to confuse heemothorax with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are the most valuable diagnostic signs. An active lobar 
collapse is distinguished by the fact that the heart is displaced towards the 
affected side. The X-rays afford valuable confirmatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the pleural cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the needle 
entering the clot. 

Prognosis. — In a sterile hsemothorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised and radically treated, although in very 
acute infections death may occur in 2 or 3 days despite immediate operation. 

Treatment. — A small sterile heemothorax may be left untouched. In 
medium and large-sized effusions, recovery is accelerated by aspiration. 
The possible danger of renewal of the haemorrhage, as the result of lower- 
ing the pleural tension by this operation, is very slight, and negligible if it 
is delayed until 2 or 3 days after the wound. If the temperature in a case 
of hmmothorax l ises suddenly to 102® or 103® F. in the evening, it is criminal 
to wait until the next morning to see what will happen. A specimen of 
fluid should be withdrawn and examined microscopically. Direct films 
may occasionally reveal the presence of organisms, but the important point 
to determine is the number of polymorphonuclear leucocytes present. 
When these are numerous, operation should be performed without awaiting 
the findings of aerobic and anaerobic cultures. A rib should be resected as 
in empyema, and the blood and clots should be removed from the pleural 
cavity and drainage established. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothorax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

Etiology. --Chylothorax is usuaLy the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest-wall with fracture of the ribs. In disease, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
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or the flow may be obstructed by thrombosis of the left subclavian vein. In^ 
vasion of the thoracic duct by the Fihria sanguinis hominis may also be a causes 

Pathology. — The fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 
With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be dissplved by ether. 

2. Chyuform effusion. 

In this condition fat is present, but it is not derived from the thoracic 
duct. 

etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology. — The fluid is milky and contains fat in emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived. 

3. Pseudo-chylous effusion. 

In this condition the milky appearance is not due to fat, but to other 
particles causing opalescence. 

i^tiology. — Pseudo-chylous fluid has been observed in chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The nailky appearance is due in some cases to a lecithin 
globulin complex (Wallis and Scholberg). Other rare causes of milky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholesterin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. 

Diagnosis. — This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. 

Prognosis. — The prognosis in most cases of milky effusions is serious, 
owing to the gravity of the primary condition. Some traumatic oases of 
true chylothorax recover. 

Treatment. — The treatment is for the most part symptomatic and 
dependent upon the primary condition. In true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dyspnena or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the 
pleura, which now becomes a real instead of a potential space. When 
serous fluid is present as well as the gas it is called a hydro-pneumothorax, 
when pus forms the condition is described as pyo-pneumothorax, and when 
blood and gas collect the term ha3mo-pneumothorax is applied. 

Etiology. — Pneumothorax is more common in men, and the maximum 
incidence is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain* access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
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aooounta f(»r 96 cent, or more of the cases. The oommonest cause is 
nxpixxn of a snbpieural tubexonlons focus. Rapture of an empyema into the 
lung is the next most frequent antecedent condition. Other pulmonary 
eauses are gangrene, alMoess, septic infarct, bronchiectasis, new growths of 
lung and pleura, and rupture of an emphysematous bulla or vesicle. Puncture 
of the limg during paracentesis, or rupture of the pleura over a diseased 
focus, owing to rapid expansion of the lung during the same operation, 
may lead to pneumothorax. A broken rib perforating the lung can also 
induce it. It may occur as a complication of artificial pneumothorax treat* 
ment, especially when this is bilateral. (2) Through the chest-wall, as a 
result of penetrating wounds, although pneumothorax is not a common 
result. An abscess m the chest-wall opening externally and through the 
pleura, or a discharging empyema necessitatis, may be a cause. (3) Through 
Hie mediastinum, by ulceration of an oesophageal growth, or of a diseased 
^gohchial gland, into the pleura, or from accidental perforation of the 
^ieephagus during the passage of an oesophageal bougie or oesophagoscope. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.g. an 
ulcer of the stomach or duodenum may perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into the pleura. (5) Gas may accumulate in the pleura owing to infection 
of a pleural effusion by gas-producing organisms. This is generally the 
result of wounds. 

Sudden spontaneous pneumothorax in apparently healthy persons occurs 
more commonly than is genercdly recognised, and is described as simple or 
benign pneumothorax. The causation is obscure. Rupture of an emphy- 
sf^flK^tous vesicle, or of a latent or healed tuberculous focus, have both been 
suggested, though the latter is improbable, since there is usually no pleural 
reaction and the lung rapidly re-expands. In rare cases, however, the collapse 
of the lung is long-oontmued and may even be permanent. The condition is 
often recurrent, and is exceptionally bilateral. Complete recovery is the 
rule. Very occasionally spontaneous hasmopneumothorax occurs. The 
symptoms are usually more severe and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during 
sleep4 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid ; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosphere, often in a few minutes or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural pressure 
will remain equal to the atmospheric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur : (1) the open- 

ing may remain patent, when the pressure keeps at atmospheric level ; 
(2) the opening may be valvular, permitting the entry of air into the pleura 
during inspiration, but preventing its escape during expiration. In this 
OMe the preesure in the pleura rises above that of the atmosphere, and 
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the ak within it is at a poeitiire pzesBUfe, oaufling further cardiac and 
mediastinal dislocation with downward disjdacement of the diaphragm t 
(S) the opening becomes sealed, and there is a condition of closed pneumo^ 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a flap being made of the skin and muscles at the 
side of the thorax, this may be filled with water before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the thorax the appearances vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, the condition being one of simple pneumothorax. Mord 
commonly, bacteria gain access bo the pleura with the ingoing air, or sufH : 
sequently through the opening when this remains patent, with the resul^ 
that either serous fluid or pus collects. In the former case the condirioU 
is described as hydro-pneumothorax, in the latter as pyo-pneumothorax. 
The appearances of the pleural membrane are similar to those found in sero- 
fibrinous pleurisy and em})yema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multiple apertures may occasionaUy 
be present. The opening can usually be found, even if smaU, by submerging 
the lung under water while pumping air down the trachea. When es^ 
tensive adhesions are present, the collapse of tiie lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diapliragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 

Symptoms. — In a considerable proportion of cases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop insidiously, with surprisingly little pain 
and dyspnesa, so that its occurrence may be overlooked or only discovered 
on routine physical and radiographic examination, including a lateral film. 
This is more likely to be the case when perforation occurs in a lung extensively 
diseased or when the aperture is small, and the leak of air is slow. In the 
acute form of onset the patient is seized with severe pain while coughing 
or engaged in some extra exertion. There is often a feeling of “ something 
having given way,” and at once great dyspnoea develops with signs of collapse 
and severe mental anguish. The patient may appear blue, cold and clammy, 
breathing is rapid and shallow, the temperature falls to subnormal, the 
heart beats quickly and the pulse becomes small and weak. The jpatient 
is often restless, very alarmed and unable or afraid to speak. Occasionally 
death occurs in a few minutes. As a rule, the more acute symptoms subside 
in a few hours, but the temperature rises and the rapid breathing usually 
persists for some time. On examination the patient will usually be found 
sitting up, with alse nasi working and with rapid shallow breathing. The 
affected side is almost or entirely immobile and is usually bulged. The 
displacement of the cardiac impulse towards the unaffected side is generally 
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obvious, and is abnost immediate. Palpation confirms the absence of 
movement, and vocal fremitus is found to be absent, except where the 
collapsed lung remains in contact with the chest-wall, over which area it 
may be increased. The exact position of the cardiac impulse should also 
be determined : in right-sided cases it will be found in the left axillary 
region ; in left-sided cases it may be under or beyond the right nipple. 
The liver may be felt much depressed in right-sided cases. The note over 
a pneumothorax is characteristically tympanitic or drum-like, as a rule, 
but in cases with positive pressure the tympany may be flat and muflled. 
The tympanitic area should be carefully mapped out ; it may be found 
to extend across the middle line, or to encroach on or obliterate the liver 
dullness in right-sided cases. On the other hand, in partial pneumothorax, 
the area may be small and easily escape recognition. In left-sided cases, the 
cardiac dullness may be completely wanting on that side, and a dull area 
found to the right of the sternum. This may give a useful hint as to the 
diagnosis. On auscultation, the breath-sounds are often absent, but they 
may be present at the apex, although weak. In other instances distant 
tubular breathing may be audible from the collapsed lung ; in cases with a 
large patent opening hollow cavernous breathing may be heard. The voice 
sounds have an amphoric or metallic quality, and an amphoric echo may 
occur with any sound produced near the pneumothorax. Metallic tinkling 
is an example of this, being the quality conveyed to rales or other adventitious 
sounds produced in breathing. The bell sound or bruit d^airain is a valuable 
sign, but is not invariably present. It is elicited by listening to the chest, 
near where a coin is placed flat on it and tapped with another. A similar 
sound may be heard with the stethoscope on flicking over a pneumothorax 
with the thumb and finger. The displacement of the heart can be confirmed 
by auscultation, and the heart sounds may be found to have a metallic 
character. When air and fluid are present in the pleura the signs are some- 
what modified. There is dullness at the base, which shifts its level with the 
patient's movements, the upper limit being straight, in contrast with the 
curved line of ordinary effusions. A marked succussion splash may be heard 
and felt on shaking the patient, or the patient may demonstrate the sign by 
a sudden shake or jerk. 

Complications and Sequelae. — Cardiac failure and rapid death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of sero-fibrinous fluid or 
pus. The sequels© may be pleural adhesions in cases that recover, especially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in pyo-pneumothorax a fistula, either pleuro- 
pulmonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the signs being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been, suspected. The air space between 
the lung and pleura shows most clearly in radiograms, and if fluid is present 
as well, the dead level of the upper border of the shadow, varying with 
position, is most characteristic. Diagnosis is more difficult in cases where 
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pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-ray examination is not available. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds amphoric and 
the riles metallic or tinkling, wlule the coin sound may be obtained. These 
conditions can usually be distinguished by the flattening and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the aflected side by flbrosia. 
(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may be confused with pneumothorax. Large bilateral bulles may be mistaken 
for bilateral pneumothorax. (3) Massive collapse of one lung, with com^ 
pensatory emphysema of the opposite side, may also be mistaken for it. 
In both these conditions careful examination will establish the real nature. 
(4) A subphrenic abscess containing gas (subphrenic pyo-pneumo thorax) ; 
in this condition the diaphragm may be displaced upwards, and the note 
over the lower ribs may be markedly tympanitic. These signs are more 
suggestive when right-sided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (6) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — The course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised healed tuberculous focus, where 
the pleura remains sterile and the aperture of entry closes, the air is usually 
completely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the pleura remains sterile, 
pneumothorax may exert a favourable influenc(^ In tuberculous cases with 
extensive disease, the pleura becomes infected and death usually results in 
a few weeks or months, although with judicious treatment life may be pro- 
longed for years in some cases especially where surgical treatment such as 
thoracoplasty becomes practicable. In pneumothorax secondary to some 
grave disease, such as carcinoma or gangrene, the course is brief and the 
prognosis is grave in the extreme. In cases secondary to empyema, surgical 
treatment may be followed by complete recovery. 

Treatment. — The indications in cases of acute onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive. A hypodermic injection of morphine, gr. J for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea is extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle should be inserted through an intercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed under water, is the safest. This simple manoeuvre may 
be the means of saving the patient’s life in valvular pneumothorax, as well 
as of relieving distress. In less urgent cases, the pressure may be taken with 
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an artificial pneumothorax apparatus, and if the pressure be positive, as 
much air as is necessary may be removed by its means. In simple cases no 
other treatment may be required, although the puncture may need to be 
repeated. In cases of recurrent spontaneous pneumothorax or of persistent 
vmvular pneumothorax, it is sometimes helpful to induce an aseptic pleurisy 
by means of various injections into the pleural sj)ace. Chandler recommends 
for this pu^ose a solution of gomenol in olive oil. At first 2 c.c. of a 2 per 
cent, solution are used, and this is gradually increased if necessary up to 
20 c.c. of a 20 per cent, solution. A strong solution of dextrose is sometimes 
employed for the same purpose. In valvular pneumothorax Chandler has 
used a self-retaining catheter with a valvular attachment allowing the escape 
of air. If serous fluid or pus collect in the pleura, they may be withdrawn, 
preferably by siphonage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure may 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, after it has begun to close. 

The question of operation in pneumothorax may be difficult to decide. 
In cases secondary to empyema, resection of a part of a rib and drainage 
often lead to satisfactory results. In cases of moderately severe or advanced 
tuberculosis with pyo-pneumothorax, open operation is generally contra- 
indicated, and if performed is liable to result in a permanently open pneumo- 
thorax. It is preferable to remove fluid from time to time by aspiration, 
with or without air replacement until thoracoplasty can be considered. 
Pleural wash-outs with mild antiseptics, such as weak methylene blue, flavine, 
or eusol, are often useful. This method of aspiration sometimes seems to 
assist the lung to re-expand. Surgical methods sometimes employed are 
intercostal tube drainage with slight suction^ water-sealed drainage, or 
thoracoplasty in several stages. 


HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, althougli originating in adjacent structures such as the lung, liver, 
spleen or mediastinum (parapleural hydatid). 

i£tiology and Pathology.— Primary pleural iiydatid is rare, but secondary 
invasion of the pleura is more common. In this situation the cyst may 
reach a large size, even 5 or 6 inches in diameter, before rupture occurs. As 
in other situations, a fibrous capsule is developed around the cyst from the 
irritative changes set up in the adjacent tissue. Contrary to what might 
be expected, extensive pleurisy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may be absent until the cyst is large enough to pro- 
duce pressure symptoms, such as dyspnoea, pain and cough. There is little 
or no expectoration, unless nipture into a bronchus occurs, when cyst wall, 
daughter cysts and booklets may be found in it. There is no fever until 
suppuration occurs. The signs are practically identical with those of encysted 
ffieural effusion. 
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Complications and Sequelm. — Bnpture and sttppiiratdon are the two 
most important complications. Rupture may take pmce into the lung, into 
the pleural cavity, rarely through the chest-wall or through the diaphragm. 
At the time of rupture an urticarial rash may develop. This is probably 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the fluid of the cyst. 

Course. — The cyst may be latent for some time, but it usually enlarges 
and produces increasing symptoms, culminating in rupture or suppura- 
tion. Very rarely death of the cyst occurs and its oontentls Income 
inspissated. 

Diagnosis. — The symptoms and signs generally suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise X-ray examination, an eosinophil blood 
count, the complement-fixation test, the Casoni intra-dermic test and the 
precipitin reaction (see page 315). 

Prognosis. — If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the prognosis is not 
unfavourable. 

Treatment. — The former practice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, or if too large, it may be aspirated 
and then dissected out. 


STREPTOTRICHOSIS (ACTINOMYCOSIS) OF THE PLEURA 

The general characters of infection by the slreptothrix group of organisms, 
and the special features of the pulmonary localisations have been described. 
It is possible, although improbable, that the infection may be primarily 
pleural, more commonly clinical manifestations may point to a predominating 
involvement of the pleura, although the primary lesions may be in adjacent 
structures, such as the lungs, mediastinum or liver. 

Symptoms. — The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chest-wall, producing a local swelling 
which soon discharges through the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of a streptothrical 
empyema often fails, since the grumous caseous material it contains may be 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules in the pus may draw 
attention to the real nature of the condition, but they are not always present. 
Direct films should always be made from the pus obtained from empyemata. 
The streptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora<> 
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tioti, and the nature of the pleural condition may thue be established before 
operation. 

Prognosis. — Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxaemia due to dissemina- 
tion of the disease. 

Treatment. — The pultaceous pleural contents should be removed as far 
as possible by operation, and large doses of potassium iodide given by the 
mouth, increasing the quantity until 60 to 90 grains, three times a day, are 
given. An autogenous vaccine may be tried if the organism can be grown. 
A radium pack has sometimes given successful results. 


SIMPLE TUMOURS OF THE PLEURA 

These are very rare and are, as a rule, only discovered after death. They 
are almost invariably of extrapleural origin and their presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleural or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely as a large mass. They can be differentiated from tumours of the lung 
by X-ray examination after a diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
are more common. 

Etiology. — Primary endothelioma of the pleura is more common in late 
adult life and in the male sex. Sarcoma is more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commonly in later life. 

Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and by some writers it is classed as a carcinoma. It is 
at first unilateral, but it involves the affected pleura over a wide area, some- 
times universally. The membrane appears to be overlaid with an irregular, 
rough hard covering, sometimes nodular. In other cases there is more 
thickening and the condition may be localised. There is nearly always a 
large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the spine, the diaphragm 
and the peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-celled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-sarcoma and chondro-sarcoma have all been recorded. 

Secondary carcinoma and sarcoma of '':he pleura are relatively common, 
and m&Y occur from direct extension in growths of the lung, bronchi and 
mediastmum, by metastuses of growths in almost any distant part, or by 
lymphatic permeation in mammary carcinoma. In the last-named condition 
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pleural and pulmonary growths are a not infrequent form of recur- 
rence, sometimes occurring months or years after removal of the primary 
growth. 

S 3 rmptoms.-“These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be the first indication. More commonly 
pain and cough, similar to those of pleurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may be signs of pleural thickening without fluid. 
There is often local pain and tenderness over the chest. Exploratory 
puncture may demonstrate the ha3morrhagic character of the effusion. The 
specific gravity is generally 1018 or over, and the cytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — The growth may spread to the lung and cause cough 
and expectoration, often blood-stained, or it may involve the chest-wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e.g, the axillary glands may cause oedema and 
swelling of the arm. 

Course. — This is almost invariably progressive, the duration being rarely 
more than 2 years, and occasionally much less. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of second- 
ary pleural growth. A haemorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the subsequent tappings show increasingly 
haemorrhagic characters. When aspiration of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
where resonance might be expected, the probability of growth must be borne 
in mind. Growth involving the chest-wall, or the presence of cervical or 
axillary glandular metastases render it certain. Kadiological examination 
after removal of some of the fluid may show characteristic plaques on the 
pleura. 

Prognosis. — Malignant growth of the pleura is invariably fatal unless 
removal is possible. 

Treatment. — Prom the nature of the condition this can only be palliative. 
Analgesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Bepeated 
tappings may be almost compulsory, if there is much distress from the 
reaccumulation of the fluid, but it must be remembered that in hsemoirhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. In 
rare cases, removal by operation may be practicable if the diagnosis is 
made early and the growth is localised in an accessible position. 
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Injury to the pleura may occur in fracture of the ribs, the fragmentK 
piercing or tearing it. Similarly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be tom by direct violence 
without breaking of the ribs, and in rare cases a hernial protrusion of lung 
may occur, forming a small swelling in an intercostal space, protruding with 
inspiration and emptying with expiration. 

R. A. Young. 

O. E. Beaumont. 


DISEASES OP THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic spasm , — This may be due to a variety of causes, namely : (a) 
Alimentary : From irritation of the oesophagus or stomach by pungent or 
irritant substances such as pepper, pickles, or tobacco. It occurs also as a 
sjrmptom in gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease. (6) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal tumour, mediastinitis, 
enlarged thoracic glands, diaphragmatic pleurisy, or pericardial effusion. 
Epidemic hiccough has been regarded as a form of encephalitis lethargica. 
Tnere is usually some slight pyrexia, and the condition may persist 
without intermission for several days, (c) Renal : As in chronic nephritis 
and uraemia. 

Tonic spasm . — This may be met with in tetanus, strychnine poisoning, 
laryngismus stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asph^a. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the chest, or by simple inhalations, such as of ammonia, 
ether, or spirits of chloroform. Hiccough due to organic disease or to peri- 

E heral irritation may only be relieved by removal of the cause. In epideiiuG 
iccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, or phenobarbitone, by the mouth ; adrenaline, or 
adrenaline and pituitary (posterior lobe) extract, hypodermically ; or the 
inhalation of chloroform. 


DIAPHRAGMATIC PLEtJRlSY 

This condition is described on page 1247 under the heading of Pleurisy. 
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PAEALYSIS OP THE DIAPHRAGM 

Definition. — ^Paralysis and inactivity of either leaf of the diaphragm,, 
or of both. 

etiology. — ^Paraljp'sis of the diaphragm may be caused by disease 
damaging the centre in the spinal cord, by conditions affecting the phrenic 
nerve in its course, or by reflex inhibition of the centre. Causes involving 
the centre include poliomyelitis, hsBmorrhage into the spinal cord, and 
tumours of the spinal cord or its membranes, or of the spine itself. The 
phrenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compressed by mediastinal tumours, or by inflamma- 
tory exudates. They may be severed or injured by wounds in the neck. 
Evulsion or crushing of the phrenic nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung and closure 
of cavities in cases of tuberculosis and in bronchiectasis. 

Symptoms. — ^Diaphragmatic paralysis results in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher level in the thorax 
than normal, or showing paradoxical movement, ascending with inspira- 
tion. This can easily be seen on X-ray examination. Sometimes this is 
noted as a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession during inspiration. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


HERNIA OF THE DIAPHRAGM (see p. 553, 554) 
EVENTRATION OF THE DIAPHRAGM (see p, 666) 


DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part 
of the thorax, from the superior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this space, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under this heading. They are, however, more 
conveniently grouped under the various systems to which they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 

MEDIASTINITIS 

Mediastinitis, or inflammation in the mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
chronic abscess may occur. 
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Acute Simple Mbdiaetinitis 

AEtiology. — ^Acute mediastixdtiB without Buppuration may reBult from 
iujuiieB to the chest-wall or sternum, and from lacerating wounds of the 
cesophaguB or trachea. It is sometimes secondary to inflammatory processes 
in tne lungs, pleuras, pericardium or peritoneum, and to periostitis of the 
sternum or ve^brse. Pneumonia is a not uncommon cause. 

Pathology. — ^There is hypersemia of the mediastinal connective tissue 
with inflammatory oedema. Mediastinal serous effusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — ^The clinical manifestations of acute mediastinitis are va^e 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99® or 100® F. Pain under the sternum may be complained of, and on 
auscultation over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchronously with the heart beats. 

Course. — The affection may subside or proceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Treatment. — No special treatment is required, apart from that appro- 
priate to the condition inducing it. 

Acute Suppurative Mbbustinitis 

iEtiology. — Acute suppurative mediastinitis or mediastinal abscess is 
more common in males, and may occur at any age, although it is more fre- 
quently seen in early adult life than at other periods. Some cases are of 
traumatic origin, and follow perforating wounds or blows on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astinum. This may occur from ulceration of an oesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the passage of 
an oesophagoscope or bougie. Perforation of the trachea or main broncm by 
an inhaled foreign body is sometimes the cause of mediastinal suppura- 
tion. Various pulmonary conditions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitiB of the sternum, vertebrae or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscess. Extensions of 
pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-borne in some cases from 
infective endocarditis, pyaemia, erysipelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroachii^ on this region, induce predominating mediastinal 
symptoms, wUch he described as the mediastinal syndrome.” Such cases, 
although abscesses in the mediastinum, are not mediastinal abscesses, but 
are in reality special instances of encysted empyema. 
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Patholo^» —The suppuration may be limited to any pari of the ana* 
tomioal subdivisions of the mediastinum, or may spread from one compatir 
ment to another. The pus sometimes tracks in various directions, 
upwards to the neck, downwards to the abdomen,, or it may point in the 
chest-wall. The abscess may rupture into the oesophagus, trachea, aorta, 
pleura or pericardium. 

Symptoms.— The onset may be insidious or acute. In the latter case it 
may be ushered in by severe pain under the sternum, radiating to the back and 
shoulders. The symptoms may be divided into those due to the inflammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former comprise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocytosis of 10,000 per c.mm. or over. The 
pressure symptoms vary according to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com- 
pression of the vagus nerve or direct pressure on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superflcial thoracic veins or of those in the neck. (Edema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
inflammatory process extending to the chest- wall. The signs in severe cases 
will be those caused by the pressure effects just described. The patient looks 
ill, distressed, dyspnoeic and more or less cyanosed. The respirations may 
be noisy, as there is sometimes inspiratory dyspnoBa with stridor, this being 
known as the hruii de carnage. The dilated veins may be apparent and the 
direction of the current may help to localise the seat of the obstruction. 
There is sometimes local redness and oedema from pointing of the abscess, near 
the sternum, in the neck, or in the interscapular region on either side. Pal- 
pation may reveal local tenderness and even fluctuation in any of these 
areas. There is often dullness over the sternum, sometimes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dullness may shift with the position of the patient in some cases. 
Breath sounds are distant, and weak or broncliial over the dull area, except 
when it is behind the sternum, when they are harsh. 

Complications and Sequelae. — The important complications are those 
due to rupture of the abscess. If this occurs into the lung or the oesophagus, 
pus is expectorated, or passes into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from suffocation or haemorrhage. 
Extension of the abscess may lead to purulent pleurisy, pericarditis or 
peritonitis, or to suppuration in the neck. In cases that recover, chronic 
mediastinitis with matting together of the mediastinal contents may be 
a sequel. 

Course. — The disease is acute and rapidly progressive, unless relieved 
by operation or by spontaneous external drainage in a few fortunate 
eases. « 

Diagnosis.— The “mediastinal syndrome’* of dyspnoea, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal pressure, 
notably mediastinal new-growth, charged mediastinal glands, aneurysm and 
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pweaxdial efiuaion. The difierential diagnosis of these is more fully con- 
sidered under mediastinal new-growth. The occurrence of fevers and rigors, 
the presence of a pointing swelling, and the demonstration of a leuoocy^sis 
may give strong suggestion as to the inflammatory origin of these symptoms 
and signs. The X-rays may reveal a localised mediastinal shadow, often 
non-pidsating, although it must be remembered that in rare cases a medi- 
astinal abscess mny pulsate. 

Prognosis. — This is very grave, and the majority of cases die unless 
rccogniicd and treated early. If gangrene develops, a fatal result is inevit- 
able. The outlook is more hopeful when the anterior mediastinum alone is 
involved. 

Treatment.— Prophylactic. — Foreign bodies in tlm ojsopliagiis and 
1 rachea should be removed as soon and as gently as possible. The utmost care 
should be exercised in the passage of a bougie or the oesophagoscope in cases 
of OBsophageal stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by trephining the sternum. 

Chronio Media STiNiTis 

This also occurs in two forms, chronic indurative mediastinitis and chronic 
abscess 

Chronic Indurative Mediastinitis. — This may occur as a sequel of any 
form of acute mediastinitis. The best known is that associated wilL chronic 
adhesive pericarditis, and usually known as chronic indurative mediastino- 
pericarditis (pp. 961-963). Other forms include the chronic inflammation 
and thickening which occur around enlarged, sclerotic and pigmented media- 
stinal glands, and around the same glands when affected by caseous or cal- 
careous tuberculous lesions. 

Chronic Mediastinal Abscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tuber- 
culous disease of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
no symptoms or signs. Chronio abscess may cause symptoms of ill-health and 
of mediastinal pressure, or may only become apparent when it points super- 
ficially. 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other cold *’ abscesses due to tuberculosis, incision and 
drainage being avoided if possible in favour of aspiration and injection of anti- 
tuberculous substances. Other cases may require operation. 


EMPHYSEMA OF THE MEDIASTINUM 

• 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal incision, air may be drawn deep to this f asda by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
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it into the anterior mediastinum. Bupture of the trachea, bronchi or 
oesophajgUB, or rupture of air veeiclee or pulmonarj lesionfi where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, the escaped air may track along to the root and reach the 
mediastinum. 

Sjrmptoiiis.— ^Emphysema of the mediastinum may give rise to very in^ 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The percussion note over the preecordium may ^be hyp^- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — No special treatment is required, as a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

The mediastinal lymphatic glands are arranged in groups. A few small 
ones are found in the anterior compartment, another group is situated in 
the posterior mediastinum. The most important of these is the tracheo- 
bronchial group, situated around the bifurcation of the trachea and extending 
along the bronchi. It is enlargement of this group that most often gives 
clinical manifestations. 

^Etiology and Pathology. — ^A simple infiammatoiy enlargement of 
these glands may occur in many acute afiections of the bronchi and lungs, and 
in certain acute specific fevers, notably influenza, pertussis and measles. A 
more chronic enlargement, associated with indurative changes, results from 
chronic respiratory diseases, such as chronic bronchitis and the pneumo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberetdoris is the commonest cause of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
being most affected as a rule. This is a frequent early localisation of tuber- 
culous disease in children. The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of inf^tion is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands resfflta. 

In syphilis, mediastinal adenitis may occur in the secondary or tertiary 
stages. In Hodgtin’s disease and in lymphatic leukeemia, the mediastinal 
glands may share in the general adenopathy, and in the former the oondition 
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may be primary in these glands. Enlargement due to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escape notice, unless the enlarge* 
ment is sufficient to produce pressure or irritation. Cough is the commonest 
symptom ; it is usually dry, irritative, noisy and ineffective. It may occur 
in paroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting 
sometimes develops, probably reflexly from vagal stimulation. Pain behind 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glands, there is often languor, 
anorexia, anaemia and wasting, sometimes with sUght irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age are very suggestive. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the bach, may also be suggestive. In 
glandular enlargement from any cause, there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple 
has been described as appearing in the second intercostal space beside the 
sternum, on holding the breath at the end of inspiration. One pupil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness may be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronchial 
or harsh. Occasionally the enlarged glands impede the air entry to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percussion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical spine ; with enlarged 
mediastinal glands it may be heard along the middle line or close beside it, 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is known as d’Espine’s sign or tracheophony. It is a confirmatory sign, 
when other indications are present. Eustace Smith’s sign is of little value. 
It consists in a venous hum, audible over the manubrium sterni, when the 
child’s head is thrown back as far as possible. Occasionally pressure on the 
recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, syphilis, Hodgkin’s disease or leuksemia, 
enlarged glands may be present in other parts of the body, and may thus assist 
in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the oesophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread niiliary 
tuberculosis. 

Diagnosis. — ^Whenever the condition of mediastinal glandular enlarge- 
ment is suspected, an X-ray examination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Unfortunately in regard to 
tuberculous disease, it shows best the cendition of least importa|ice, namely, 
the old healed calcified glands. “ Soft ” or “ woolly ” shadows are regarded 
as indicative of active disease, but in doubtful cases it is wise to act upon the 
clinical indications. 



MEDIASTINAL NEW^ROWTHS 1279 

Prognosis.-^THs varies with the cause, being sericaa in Hodgkin's disease 
and leuksBxma. In tuberoulons oases, the prognosis is as a rule good, apart 
from complications, provided treatment is prompt and adequate. 

Treatment* — In tuberculous adenitis, the general condition should be 
improved by every possible means. The child rfiould be taken from school, 
rest and exercise are to be carefully graduated, and a liberal diet Buj^ed, 
with extra milk, cream and butter. In England, the Irie of Thanet seems 
especially valuable in the climatic treatment of glandular tuberculosis. Cod« 
Uver oil, malt extracts and the syrup of the iomde or phosphate bf iron are 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, mgrm, B.B., and the dosage gradually in- 

creased. In glandular enlargements due to syphilis, Hodgkin's disease and 
leukssmia, the treatment appropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as possible. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The mediastinum may be the seat of either simple or malignant new 
growths, the latter being much more common. 

Simple Tumours op the Mediastinum. — These, except retrosternal 
goitre, rarely give rise to symptoms, and the recorded cases have, as a rule, 
only been discovered in the course of a routine X-ray or post-mortem examina- 
tion. The chief varieties found are retrosternal goitre and persistent thymus, 
lipoma, fibroma, chondroma, osteo-chondroma and myoma. 

Malignant Tumours op the Mediastinum. — Although it is certain that 
some malignant growths arise primarily in the mediastinal tissues, while 
others invade the mediastinum secondarily by extension or metastasis, it is 
often impossible, even at autopsy, to determine whether a mediastinal growth 
originated in the mediastinal tissues or in one of the adjacent organs, par- 
ticularly the lungs and bronchi. The differentiation between primary and 
secondary growtl^ is therefore less sharp than in other situations. 

Sarcoma op the Mediastinum. — Recent research has proved that the 
majority of primary mediastinal growths are sarcomatous, but these are less 
common than was formerly supposed. A primary sarcoma may arise in 
the lymphatic glands, connective tissue, periosteum of the sternum or 
vertebrsa, or in the remains of the thymus gland. The commonest variety is 
the lympho-sarcoma, but spindle-celled and chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
celled tumours invading the mediastinum and formerly regarded as lympho- 
sarcomata are now beSeved to be of bronchial origin and carcinomatous 
nature. 

Carcinoma op the Mediastinum. — ^This is rare as a primary tumour. 
It occurs in older people. It may originate from the trachea, bronchi or 
CBBophagus,«fn the remains of the thymus or in a retrosternal goitre. 

Secondary Malignant Growths op the Mediastinum. — ^These usually 
result from direct extension of primary growths of the lung, bronchi, trachea, 
oesophagus, chest-wall or breast, but true metastases may occur from 
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mammary gro^hs or from more distant primary tumours. Endotheiioma 
has been described in the mediastinum, but is probably generally secondary 
to endothelioma of the pleura. 

Pathology. — ^The morbid appearance depends upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or there 
may be multiple growths. When the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lympho-sarcomata. The trachea, oesophagus, and 
large vessels may be surrounded, the pericardium and heart may be exten- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary deposits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and the condition may not 
be suspected until cachexia and pressure signs develop. Malaise, weakness, 
shortness of breath, cough and pain are often early symptoms, which become 
more pronounced as the case progresses. The pressure symptoms and signs 
constituting the mediastinal syndrome ” comprise — 

1. Pressure on the air 'passages, giving rise to dyspnoea, cough and expec- 
toration. The dyspnoea may be inspiratory and associated with stridor, or 
expiratory and paroxysmal. The cough is harsh and may be “ brassy ; jt is 
often associated with mucoid, blood-stained, or even “ prune juice ” sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura js reached or invaded, pleural 
effusion, often blood-stained, may result. 

3. Pressure on arteries, — Compression of branches of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal haemorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and, according to Ekgren, 
this may only be present when the patient is lying and not when he is 
standing. 

4r. Pressure on veins, — ^Dilated tortuous veins may be seen over the front of 
the chest and abdomen, or in the neck. The flow of blood in these superficial 
veins may be reversed in direction, owing to the obstruction of the superior 
vena cava or its main radicles. The current then runs from above down- 
wards, instead of from below upwards, as normally. There may be oedema 
of the chest-wall or of the face and neck from the same cause. 

5. Pressure on nerves. — The vagus may be compressed, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryngeal nerve. Dilatation of the pupil, followed later 
by constriction", drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the oesophagus may lead to dysphagia of increasing degree. 

In addition to the signs afforded by these various conditions, there may be 

glandular enlargements in the neck, the suprasternal notch, or in the axlUss. 
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The growth may invade the ohest^waU at any epoii dnd Ih irikxe cates it 
danse visible or p^ijiable poiaation. The j^tutomia^y pll5^iicld tigiks 
dyst>nosa, soznetmies orthopncm and cyanosis. In soma ifiStatiM the fiatieiit 
pterors to lean forwmid ; this is said to be due to the faot thht iii thii pOSitiOil 
the antero-posterioT diameter of the mediastinum is kios^eSsedj aM the 
tension caused by the growth is thereby lessened. There may be dnUtteSt 
over the sternum or over the upper thoracic spines, and over any part of 
the lung invaded or compressed by the growth. The breath sounds heard 
over the dull area may be harsh, bronchial, tubular, ti^eak or absent. The 
signs due to any secondary condition, such as bronchitis, bronchiectasis 
or a pleural etfusion may be found in addition. 

CoinplicatiohS.-“These include the secondary conditions just menticmed. 
Others are due to ulceration of the growth through the ohest-i*^alli Or into 
the trachea, bronchi, oesophagus or aorta. Pericarditis may occur if the 
growth invades the pericardium, and haemopericardittin may result from 
ulceration of a vessel. 

Course.— The growth enlarges progressively and the course is often rapid, 
particularly in lympho^sarooma. Fulminating cases lasting only a few weeks 
occur ; more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Diagnosis.— When signs of mediastinal pressure become apparent, Uew- 
growth should be suspected, in common with aneurysm, mediastinal absCess 
or cyst, enlarged mediastinal glands and pericardial effusion. The history, 
the general condition of the patient, the physical signs, blood exaltation, ^d 
the X-rays may all help in distinguishing between these conditions. TCC 
evidence afforded by the X*ray may be of the utm^ value. The pidsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefinite 
edge of an infiltrating growth extending into the lung, may be ^oxvn cleatly, 
but the appearance Should always be interpreted in the light of the other 
cliniced features, and a diagnosis should not be made on X-ray findings alone, 
since a growth may pulsate, or may give rise to an effusion, while a mediastinal 
abscess or a cyst may give a sharp shadow. An oesophageal new-growth can 
sometimes be differentiated by the oesophagos<:*(>pe, but this should only be 
employed when aneurysm can be excluded. Diagnosis from pulmonary or 
bronchial new-growths may be almost impossible. Before the onset of 
pressure symptoms, growth may be suspected from the cough and emaciation, 
and here again the X-rays may give valuable indications. Chronic tuber- 
culous disease should always be excluded by repeated sputum examinations. 
The diagnosis of mediastinal growth may sometimes be obscured by some 
of the complications it induces, notably pleural effusion and bronchiectasis. 
The rapid onset and progress of these conditions and the bloodstained 
character of an effusion may all suggest the possibility of a malignant cause. 
The presence of enlarged glands in the neck or axillae, or of nodular ^owth 
iu the chest-wall or episternal notch, may afford almost conclilsive evidence 
of malignancy. 

Prognosis. — This is practically hopeless and death occurs from exhaus- 
tion, starvation, toxaemia, asphyxia or haemorrhage. 

Treatment. — The treatment of simple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is tiiat of inoperable 
malignant disease elsewhere. X-ray applications, or.radium treatment in some 
4T 
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form mikj be tried. Otherwise treatment is symptomatic and palliative. 
Pain may be reeved by aspirin, codeine or morphine. Bleep may be induced, 
if there is insomnia, by chloi^ hydrate, papaveretum (alopon, opoidine, 
omnopon) or other hypnotics. If efPusion is causing dyspncea it may be 
tapped, but the fluid usually collects again rapidly. Air replacement is 
sometimes useful. 


CYSTS OF THE MEDIASTINUM 

Simple Cysts. — These are usually small and of no clinical importance. 

Dermoid Cysts and Teratomata. — These are rare and become apparent 
generally in young adult life. They may enlarge, giving rise to symptoms 
and signs similar to those of a mediastinal tumour, or they may lead to 
empyema. They usually contain pultaceous material, and sometimes hairs, 
muscle, cartilage, bone and teeth. Such cases are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimes be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, as a rule, serious, but some cases recover under 
appropriate snrgical treatment. 

Hydatid Cysts. — ^A hydatid cjrst may be primary in the mediastinum 
and may give rise to signs of mediastinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-rays and its nature demon- 
strated by the blood and skin reactions. Such cysts have been successfully 
treated surgically. 

Other rare mediastinal conditions are hernia of the stomach or colon 
through the diaphragm into the mediastinum. A retrosternal goitre may 
also form a mediastinal swelling. 

R. A. Young. 

6. E. Beaumont, 



SECTION XVI 

DISEASES OF THE KIDNEYS 


THE CHARACTERS OF NORMAL URINE 

The amount of urine normally secreted in 24 hours is 50 ounces or 1500 o.c. 
The specific gravity of the total should lie between 1015 and 1025, though 
individual sjjecimens will vary considerably more, according to the amount 
of fluid imbibed or the quantity excreted by the skin and bowels. The 
reaction is generally acid, due to the presence of acid sodium phosphate, 
NaH 2 F 04 . The total acidity is such that about 650 c.c. of decinormal caustic 
soda wiU neutralise the daily output. This is equivalent to 82 grains of 
NaHCOg, but it requires a rather larger quantity (120 grains according to 
Spriggs) of bicarbonate of soda by the mouth to effect this neutralisation. 
Expressed in terms of H-ion concentration, the pH varies between 4*7 and 10. 
The total acidity of the urine rises very considerably in acidssmia, and may 
be more than doubled despite large doses of alkalis. Normally, urine is more 
acid during fasting than during absorption of food, the acid and alkaline 
tides being thus produced. The alkaline tide may be partly due to the 
absorption of organic vegetable salts, as it is more marked in herbivora, 
but the increased activity of the respiratory centre after getting up in the 
morning, is chiefly responsible for an increase in the pH of the urine (dimin- 
ished H-ion concentration), by removal of excess of COg from the body ; 
in fact, it alone may be responsible for a morning alkaline tide. On decom- 
position, either in the bladder or after excretion, the urine becomes alkaline, 
from the conversion of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) 
and partly from the katabolism of th.o tissues (endogenous). We may 
briefly consider the source and significance of the principal constituents. 

Nitrogenous constituents . — The total nitrogen excreted each day on 
an ordinary mixed diet is about 18 granunes or 270 grains. Of the various 
nitrogenous constituents urea is by far the most abundant, its output being 
33 g., which contains 15*4 g. of nitrogen, or 85 per cent, of the urea 
total. As so much of the urea comes directly from the food, the amount of 
urea falls both absolutelv and relatively in starvation ; the total nitrogen 
drops to 5 g. or even less, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a minimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, whiw is simply due to the diet prescribed being poor in 
nitrogen, whereas the urea excreted depends mamly on the quantity of 
protein ingested. 

1283 
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in iim>ortance come the pnrin bodies. Pimns contain the froun 
and the best Imown is tri-oxy-puiin or uric acid G 5 N 4 H 4 O 1 . A smau 
quantitj of the less oxidised purine, xanthin and hypoxanthin is also 
excreted. Exogenous purine come mainly from meat juices, from the nuclei 
oi ceQular or^ns (such as liver and sweetbread), and from tea, coffee or 
cocoa. Only from one-tenth to one-half of the ingested purins are excreted 
as such, the remainder being destroyed by the liver, ultimately appearing 
as urea. The alkaloids of tea, coffee and cocoa ^ve rise chiefly to xanthin 
and h 3 rpoxanthin, the rest to uric acid. On a £et rich in meat the daily 
output of purins amounts to 0*34 g. of nitroeen, and on a purin-free 
diet to 0'202 g. This endogenous purin, which forms the larger part, 
comes mainly from the disintegration of the nuclei of maturing red blood 
corpuscles, and also the leucoG 3 rtes and muscles. Anything increasing the 
leuoocjtes in the circulation increases the output of endogenous purins, and 
in leukesmia the excretion of uric acid may rise to 5 g. a day. Un- 
accustomed exercise diminishes the output of uric acid, while increasing 
that of the less oxidised xanthin and hypoxanthin, the total purin excretion 
remaining the same. Uric acid is only excreted as such when the urine is 
hi^ly acid ; normally it appears as acid sodium urate. (See also Urinary 
Deposits.) 

Oreatinin is, according to Folin, the most constant of the nitrogenous 
constituents on a meat-free diet, and serves as a measure of endogenous 
nitrogenous metabolism. In a healthy young man on a diet consisting 
entirely of bread, about 0*9 g. is excreted daily, while on a diet con- 
taining meat extracts more than 2 g. may be passed. During muscular 
wasting its output is increased, while in a subject already wasted it is 
diminished. All this suggests that it is derived from the creatin of muscle-— 
both of the body and of ^e food. It may be recognised in urine by Weyl’s 
test ; with sodium nitroprusside and caustic soda it gives a ruby-red colour, 
which, unlike that given by acetone, is at once destroyed by glacial acetic 
acid. Jaffe’s test depends upon the deep orange colour, given by even 
dilute solutions of oreatinin on the addition of a saturated solution of picric 
acid and some 10 per cent, solution of caustic soda ; this has been utilised 
for the colorimetric estimation of oreatinin by Folin. Oreatinin can be 
obtained from creatin by dilute boiling mineral acids. Creatin, which is 
abundantly present in muscles, is not normally present in the urine. 

Ammonia is normally excreted to the extent of about 1 g. a day. An 
increase in this amount is not, as was formerly thou^t, a sign of incapacity 
on the part of the liver to form urea, but a sign of aoidflsmia. The body pro- 
tects itself against acids in the circulation by forming ammonia from the 
proteins of the tissues. The increased excretion of ammonia is, therefore, a 
measure of the degree of aoidnemia, and it is estimated by the amount of acid 
set free from the urine on the addition of formalin, which combines with 
the ammonia to form hexamine. In the acidnmia of diabetes, the output of 
ammonia may rise to 4 g. a day, or even more. 

Hippuric acid is not an important nitrogenous constituent of urine, but 
it is of interest as being made by Ihe kidney itself by the combination of 
benaoio acid with glycocoU. It is, therefore, increased by a diet of green 
vegetaUes, and is diminished when there is conspicuous degeneration of the 
renal tubules. 
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oittitim m nitiogBiumi; l^tpriooiptd An*,iii(odiK»tDA,t« 

whiob urine noimalljr ewes its o^eur, theugli olosely xekted to ufebflm; 
has an independent otimn from hiwnog^obln. Bven when all the l^e eseapes 
from the body throng a bilia^ fistula the excretion of uroohroine is un* 
altered. UrobUin, on the other hand, is a reduction product of bile jdgnient. 
The reduction is efiected by bacteriid action in the bowel, whence it is te* 
absorbed by the blood and excreted by the kidney. Normally it is not 
excreted as such, but as a colourless (diromogen. The appoaianoe of pre» 
formed urobilin is evidence either of increased hasmolysis or of septic infections 
of the gall-bladder or bile-ducts, or of increased intestinal putrefaction, or of 
increased time for reabsorption, as in intestinal obstruction. It can be 
recognised with the spectroscope by the absorption band it ^ves in the blue, 
or by the green fluorescence it shows on the addition of zmc chloride and 
ammonia. Very little is known of uroerythrin ; it is an unstable body and is 
readily carried down by urates, to which it imparts the characteristic pink 
colour. A trace of hsematoporphyrin is also normally present in the unne ; 
but an obvious amount is an abnormality, which will be considered 
later. 

Nan-nitrogenous constituents . — These are principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 g. of sodium chloride a 
day. Chlorides are retained whenever the body retains excess of fluid. This 
explains the reduced output of chlorides in such diverse conditions as cedema, 
serous exudates, pneumonia and acute dilatation of the stomach. Reduced 
chloride intake or loss through excessive vomiting are other causes. On the 
other hand the output is much increased in Addison’s disease. The phos- 
phates are partly excreted as acid phosphates of sodium and potassium, 
partly as earthy phosphates of calcium and magnesium. The former are 
not precipitated on neutralisation, while the latter are. A phosphatic deposit, 
as stellar crystals of calcium phosphate or tables of magnesium phosphate, 
is no proof of a real increase in the output of phosphates, but is usually 
merely an indication of diminished acidity. Ammonio-magnesium phos- 
phate, on the other hand, is evidence of ammoniaoal decomposition. It 
forms a deposit of ‘‘ coffin-lid ” or “ knife-rest ” crystals. The amount 
of phosphoric acid excreted daily amounts to about 2-6 to 3*6 g., of which 
the earthy phosphates form half. Sulphates are present in the urine to the 
extent of 1*5 to 3 g. of SO3 a day. Very little sulphate is taken in the food, 
and most of that which is taken either as food or medicine is excreted by the 
bowel, 80 that the urinary sulphates come almost entirely from the oxidation 
of the sulphur in the protein molecule. About nine-tenths are excreted as 
sulphates of the alkalis, and the remaining one-tenth as ethereal sulphates, 
formed by conjugation with putrefactive products from the tposin and 
trj^tophan of the protein molecule. Of these, the most striking is indioan^ 
or indoxyl-Bulphate of potash. It is best detected by adding an equal quantity 
of strong hydrochloric acid to some urine, then a few drops of hydrogen 
peroxide, and shaking up the mixture with some chloroform to which it 
imparts a blue colour. Its presence in excessive amount is some evidence 
of excessive intestinal putrefaction, especially when due to obstruction of 
the small intestine. Not so much importance, however, is attached to 
indicanuria as formerly. All the sulphur in the urine is not excreted as 
sulphates ; some 6 per cent, appears as neutral sulphur, derived from the 
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Bulpkoc^ltiiide of the saliva, the tauiine of the bile salts and substances allied 
to Oystin. The neutral sulphur is diminished in insanity. 

Many other substances are normally present in traces in the urine, but 
ex:cept ^astase, they are of little clinical importance. Ten to 30 units of 
diastase are normally present, but less will be found in some forms of impaired 
renal capacity and a great deal more in most pancreatic diseases. The 
presence of 50 units suggests a pancreatic lesion, while 100 or more make 
this certain. In severe pancreatitis 300 to 500 may be found. 

THE ESTIMATION OF RENAL FUNCTION 

It may be necessary to determine (1) the total rcr.al capacity, or (2) the 
adequacy of either kidney separately. Generally speaking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
tests under the first heading have for their object the determination of the 
part of the kidney involved. These will be considered first. 

A.— ESTIMATION OF CAPACITY OF BOTH KIDNEYS 

1. Examination of the Blood. — The damaged kidney will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on renal capacity ; normally this ranges from 15 to 40 mgm. per 
cent, in health, but after middle age figures up to 50 mgm. per cent, (urease 
method) may be within normal limits. The urea content of the blood, as well as 
that of the cerebro-spinal fluid, is raised in various kidney diseases, and also 
in alkalosis. A blood urea figure of 200 mgm. per cent, and over is of serious 
clinical significance. It may rise higher than this, even to 280 mgm. per cent., 
in acute nephritis, and gradually fall to normal with complete recovery. In 
chronic nephritis such figures generally indicate a terminal phase of few 
months’ duration, but a patient may live for a year or more with a blood urea 
of 190 mgm. per cent. The amount of sodium chloride in the blood may be 
raised from the normal 0*45 to 0-5 g. per cent, to 0-6 or higher. When there 
is extreme renal failure there may be an increase in the H-ion concentration, 
the uric acid and the indican of the blood, while the calcium content may fall 
from the normal 10 mgm. per cent, to 6. 

2. The Ubea Concentbation Test. — Although ordinary estimation of 
the percentage of urea in urine gives no information of value, the response of 
the kidney to a given dose of urea does. On this MacLean and de Wesselow 
based their useful urea concentration test. Fifteen grammes of urea dissolved 
in 100 c.c. of water, and flavoured with a little tincture of orange, are given to 
a patient just after he has emptied his bladder. The urea in the urine passed 
one, two and three hours afterwards is estimated by the hypobromite method. 
If this amounts to 2 per cent, or over in one or more of the three specimens the 
kidney is efficient according to the test. A concentration of 2*5 per cent, 
or over is more satisfactory. The volume of urine should not exceed 120 c.c. 
in the first hour, or 100 c.c. in each of the second and third hours. Excessive 



THE ESTIMATION OF RENAL FUNCTION 1287 

diuresis may be due to release of water previously xetidued in the tissues, and 
the t^t should be repeated. This test is of less value if the patient is taking 
a low nitrogen diet. 

3. The Blood Urea Clearance Test. — This test was introduced by 
Holler, McIntosh and Van Slyke as a simple and reliable method of estimat- 
ing the urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood-urea concentration to the urea excretion in the urine. 
The result is expressed as cubic centimetres of blood cleared pf urea per 
minute. For details a textbook of clinical pathology should be consulted. 
It is claimed that this test is more sensitive and will reveal minor defects not 
revealed by other tests. 

4. Volhard’s Tests as Modified by Rosenberg. — On the first day the 
patient, after passing urine, drinks 1500 c.c. of water within half an hour. 
Urine is passed at half-hourly intervals for the next 4 hours, each specimen 
being saved separately and tested for volume and specific gravity. Normally 
the whole 1500 c.c., often more, is excreted within the 4 hours, and the specific 
gravity falls to 1002, or less. The second day, ordinary meals are given, but 
the amount of fluid is limited to 500 c.c. for the whole 24 hours, taken in 
four roughly equal portions. Fruit should not be given, or should be reckoned 
as fluid. Urine is passed as and when the patient wishes, and each specimen 
is again collected separately and tested for volume and specific gravity. 
The total urine for the day should not exceed 750 c.c., and the specific 
gravity should rise to at least 102T. These are known as the dilution and 
concentration tests respectively. 

In cases of renal insufficiency the volume of urine on the first day is too 
little, while that on the second day is too much, as excretion tends to continue 
at the same rate irrespective of variations in the requirements of the body. 
The limits of variation in specific gravity become more and more narrowed 
as the disease progresses, until at length a fixed point of about 1009 is reached. 
Often the dilution test will show a minimum of about 1005, and the concentra- 
tion test a maximum of about 1015, long before the patient complains of any 
symptoms or the blood shows any evidence of uraemia. 

In our opinion the concentration test is more reliable than the dilution 
test, but both of them set up too rigid a standard of what constitutes normal 
function. 

5. Fixation op Specific Gravity. — This is a simpler method. The patient 
takes no fluid drinks or liquid foods or fruit from after breakfast one day until 
breakfast-time the next day. The urine passed in the first 12 hours need not 
be kept, but that secreted in the second 12 hours is collected and pooled. If 
the renal function is satisfactory the specific gravity of this urine should be 
at least 1024, and the concentration of urea should be more than 2 per cent. 

B.— ESTIMATION OF CAPACITY OF EACH KIDNEY 

Catheterisation of each ureter under the direct view of the cy 
is the only reliable method of obtaining the required information. It is usual 
to encourage secretion during examination by giving some tea or simple 
diuretic. Additional information is gained by the intramuscular injection of 
15 minims of a 5 per cent, aqueous sterilised solution of methylene-blue. It 
is first excreted as a colourless chromogen and, later, as methylene-blue itself. 
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Tb^ ohromogen turns blue when boiled with acetic acid, and should appear in 
the urine in from 15 to 20 minutes^ after which the excretion of unaltered 
methylene-blue should begin. It should reach its maximum in from 4 to 5 
hours, and should have disappeared in from 40 to 50 hours. Obviously, 
catheterisation of the ureters cannot be continued aU this time, so that 
observation is directed towards a marked delay in the appearance of blue 
on one side as compared with the other. Afterwards, hexamine should be 
given as a precautionary measure, and the patient kept in bed for 36 hours. 
As in acute or subacute nephritis the rate of methylene-blue excretion is 
entirely unaffected, the utility of this test is confined to unilateral chronic 
disease. 

Indigo-carmine may be used for a similar purpose ; 10 c.o. of a 0-4 per 
cent, solution is injected intravenously or intramuscularly. The urine 
should be coloured in about 10 minutes, first appearing green and then blue, 
hlxcietion teaches its maximum in about an hour, so that this test has 
advantages over the methylene-blue method. Delay in the appearance 
of the dye and a feeble staining of the urine may be taken as evidence of 
disease. 

Pyelography is a valuable means of determining the position of the 
kidneys and their relation to shadows in or in the neighbourhood of the 
urinary tract. By this means the position of renal or ureteric calculi may 
be defined, and such shadows as wose caused by calcareous tuberculous 
glands, gall-stones, and fsecal calculi may be recognised as outside the urinary 
tract. It is an invaluable means of demonstrating the presence of a hydro- 
nephrosis, especially when small. It will show dilatation or irregularities 
in the course of the ureter. By the absence of the shadow caused by the 
dye, a failure in function of one kidney or its absence may be indicated, 
lienal growths and tumours of the renal pelvis may be diagnosed by abnor- 
malitieB in the pyelogram, and oalculi not evident in a plain radiogram may 
be shown by this means. The intravenous method is now commonly adopted 
in the first approach to a urinary case, but instrumental pyelography is often 
required to confirm the finding obtained. 

A drug, opaque to X-rays, which is eliminated by the kidneys, is introduced 
intravenously, and radiograms are taken at short intervals after its injection, 
Uroselectan B (a non-toxic iodine-containing substance) is the best prepara* 
tion for this purpose. Fot instrumental pyelography a 12 to 20 per cent, 
solution of sodium iodide or sodium bromide is used. Before iodine is given 
for the purpose of pyelography, the patient’s tolerance of the drug should 
be test^ by giving five or ten grains by mouth, in order to exclude an 
idiosyncrasy. 


ABNORIilALITIES OF THE URINARY SECRETION 
1.— POLYURIA 

Polyuria may be due to — ^ ^ 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
meUitui, or after saline diuretics. More water is thereby attracted into the 
blood stream by osmotic pressure. 
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3. Incapacity of the kidney to excxete a cohcentiated urine, as in chionic 
inteistitial nephritis. 

4. Dilatation of the kidney vessels, as produced by stimulating diuretics 
of the cafieine group. These diureties have been dsown by Ourtis^ uring 
experimental methods, to act directly on tissue cells, causing the ceSft to 

K rt with their water ; hydreemia results, and the excess of water in the 
)od is immecUately excreted by the kidneys. 

“ Diabetes insipidus ” is frequently due to disease of the pitiiitary gland 
or of the overlying hTOothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain . It is also probable that hysterical 
polyuria is due to a temporary inhibition of pituitary secretion through the 
S 3 ^pathetic. This appears to affect the renal vessels directly, since pituitrin 
will check diuresis, even in the denervated kidney. 


2.— ANURIA 

Suppression, as opposed to retention of urine, may be due to— 

1. Acute nephritis with intense congestion and nephrosis, whether the 
result of an infection or of drugs, such as turpentine, cantharides or carbolic 
acid. 

2. Bilateral obstruction to the ureters. 

3. Reflex causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vaso- 
motor centre. Probably the anuria in diphtheria is due to the last of these 
(Garratt). In cholera there is not only collapse, but depletion of water by 
other channels. 

5. Hysterical, This condition has been described by Charcot. It is, 
however, rare, and the element of fraud must be eliminal^. Thus, in one 
case, urea was found abundantly present in the contents of the washing-bowl, 
and this expkl?ied how the urine was disposed of. 


3.— ALBUMINURIA 

Albuminuria should be more correctly termed proteinuria — since blood 
serum contains two proteins — ^albundn and euglcmulin — and either may 
apj>ear in the urine, though search is seldom made for the latter. The 
ordinary tests of heat coa^ation, nitric acid or salicyl-sulphonic acid give 
positive leshits with either. The presence of euglobi^ may be riiown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added drop by drop, and ^e precipitation of globulin is shown by 
au opalescence in the urine to which the acetic acid is added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the precipitation of globulin in distilled 
water. Single drops of urine are dropped into a glass vessel containing 
distilled water. As the drop of urine falls throu^ the water it assumes a 
form, and the ring has a milky appearance due to precipitated globulin 
en the latter is present. The globum can be precipitated for quantitative 
oxaminatiem by making the urine alkaline with ammonia, and then half 
saturating it with ammonium sulphate. 
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Pitkteiuuria may be clasaified thus--^ 

1. Without Organic Diseases oe the Kidneys, as in— 

L Functional or orthostatic proteinuria . — This is common in males between 
puberty and adolescence ; it is much less common in females of the same 
age. Ihikes found it in 16 per cent, of all boys entering Bugby School. Protein 
appears only in the urine secreted in the upright posture, and is absent from 
the urine passed on first rising. There is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise will excite proteinuria in most healthy young adults. Ollier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition tne term ** physiological ” proteinuria may fairiy be 
applied. When the protein appears apart from exertion, the subject is often 
an anesmic weedy youth with a dull heavy aspect and a tendency to fainting. 
Die heart is irritable, and the blood pressure unstable, and fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria in a boy or young 
man the diagnosis of a kidney lesion should not be made unless casts other 
than hyaline are discovered, unless the tension of the pulse is definitely 
and permanently raised, and unless there are signs of carmac hypertrophy. 
In the absence of such evidence, the urine passed on first rising should 
examined. If this is free from protein, the condition is almost certainly 
functional. Then 15 grains of calcium lactate should be given three times 
a day for 3 days, after which the urine should be examined again. If this 
checks the proteinuria no further anxiety need be felt. Some milder forms 
of toxasmic kidney may simulate functional proteinuria, so that a search 
should be made for toxic foci, such as septic tonsils, tuberculous glands, or 
chronic appendix trouble, in all cases. A holiday is advisable if the patient 
has been doing hard mental work, as the condition is apt to appear under the 
strain of competitive examinations. A tepid bath, with cold sponging 
down the spine, and followed by vigorous towelling, is advantageous, and a 
general tonic such as strychnine, with iron if there is ansemia, should be 
prescribed. The condition soon rectifies itself when adolescence is past, 
and any case of proteinuria in a patient approaching thirty probably does 
not fall into this category. 

2. Febrile. — Any acute specific fever may be accompanied by proteinuria 
due to cloudy swelling of the kidney. It should subside soon after the 
temperature falls to normal. This type of albuminuria is referred to again 
under the heading of Toxsemic Kidney, to which it more properly belongs. 

3. Congestive . — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. Hyaline casts may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After an epileptic fit 
there is often a transitory proteinuria, probably due to the congested con- 
dition of the veins during the fit. For a similar reason protein is apt to be 
present in the urine of any unconscious'^peroon. 

4. Toxic . — ^This forms an intermediate group between those with and 
those without organic disease of the kidney, for if the action of the toxin be 
prolonged a definite nephritis may be established. Thus the proteinuria 
of pregnancy is generally regarded as toxic in origm, and may clear up 
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completely. The proteinuria sometimes seen in jaundice is also toxic in 
character. 

II. With Oboanio Dibeasbs of the Kidneys. — 

1. Nephritis, acute and chronic. 

2. ResHudl albuminuria , — ^This term is applied to cases in which albu- 
minuria persists after complete recovery from an attack of nephritis. Obser- 
vation of the case over a period of years may be necessary to exclude a 
low-grade promssive chronic nei^iritis. If and when residual albuminuria 
occurs it has me same significance as the scar of a perfectly healed wound 
in the skin. It would seem that residual albuminuria may persist throu{^out 
life unchanged, and there is no reason to think that the persistent passage 
of albumin of itself damages the kidney. 

3. Amyloid disease of the kidneys, 

4. Tumours and infarcts in the kidney may cause proteinuria, but more 
usually simple hssmaturia. 


4.— ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during 
autolysis of the tissues. It is not of groat clinical importance except to distin- 
guish it from Bence-Jones proteinuria. Proteose can be recogmsed by the 
fact that although it is precipitated by saturation with ammonium sulphate 
it is not coagulated by heat. Proteose precipitates disappear on heating 
and reappear on cooling. It can be separated from albumin by saturating 
the urine with crystals of ammonium sulphate, boiling and filtering. The 
precipitate on the filter paper is washed with water, when any proteose 
will be redissolved and carried through the filter paper. It can then be 
detected by the pink colour it gives on the addition of strong caustic soda 
and a drop of dilute solution of copper sulphate. With these reagents 
native proteins give a violet colour. The Bence-Jones protein, which is 
found in considerable amounts in the urine of sufferers from multiple myelo- 
mata, is not a true proteose though possessing similar solubilities. On 
treatment as above it yields a violet colour, diowing that it has affinities 
with native proteins. It begins to be precipitated at 40®-65® C., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
probably due to the influence of certain salts in the urine, and is not a property 
of the isolated protein. As Bradshaw showed, it also gives a ring of ooagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, as it is pathognomonic of multiple tumours of the EKine 
marrow, and enables them to be detected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the IB^nce-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. ConsideraDle excess of phosphates may be 
found in this milky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneumonia and 
phthisis, but is of no clinical importance. 
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6.— HJJMATDMA 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal ori^. Bleeding from the bladder is more apt to ooour into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the first part. When the quantity of renal bleeding is not great, it 
imparts a smo^ appearance to tne urine, owing to the conversion of some 
of the haemoglobin into methsemoglobin, which on spectroscopic examination 
gives an absorption band in the red in addition to the two bands in the green 
characteristic of oxyhsemoglobin. The chief causes of hsematuria are best 
classified as follows ; 

1. PrerenaL — The altered condition of the blood which occurs, for in- 
stance, in scurvy^ purpura hseimorrhagica and certain hsemorrhagic fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a defimte kidney lesion. 

2. InjlimmaJtum of the kidney, due to (a) Bright’s disease, both acute 
and chronic. Hssmaturia is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
chronic interstitial nephritis and arterio-sclerotic kidney without any 
acute symptoms. Renal epistaxis is usually an early sign of an 
interstitial change, which is sometimes, as shown by Hurry Fenwick, confined 
to a sin^e papilla where the vessels are dilated. There are a few cases in 
which no cause for the bleeding, either in the condition of the blood or the 
urinary tract, can be discovered in spite of the most careful examination of 
the ki^ey, the removal of whi<di haslieen necessitated by the severity of the 
hflsmorrhage. These are true cases of renal epistaxis or essential hsematuria. 

(6) Tuberculosis or a Bacillus ooli infection. The latter more usually 
afieots only the pelvis of the kidney. 

(o) Oertain drugs, such as turpentine, oantharides and carbolic acid, or 
occasionally hexamine. 

3. Vasofidur ccniits. — Congestion due to heart failure, thrombosis and 
embolism (a.p. septic endooarditis) are common causes of hnmaturia. 

L Irritation of the kidney hy foreign hodiee, such as 

(a) New-groWth. 

(b) Crystals, such as oxalates or uric acid, and calculi. 

(c) Parasites, such as Bilharzia. 

Traumatic, vesical and prostatio causes are not considered here» 

6.— HiEMOGLOBINURIA 

This is due to some hssmolytic agent. It may be — 

1. Parowysmal, as in Raynaud’s disease and in syphilis. Most cases are 
syphilitic. The corpuscles are broken down by a hesmolysin which is present 
in the blood of 5 to 10 per cent, of oases of tertiary syphilis. Those who suffer 
from paroxysmal hsemoglobinuzia are presumed to have some constitutional 
peculiarity which renders them susceptible to this hsemolysin. The hsemolysin 
acts as an amboceptor, unites with the red corpuscle in the cold and on return 
to warmth the normal complement in the plasma causes hsomolysis* In 
addition to this there are some rare forms of non-syphilitic paroxysmal 
hsMnoglobinuria. 
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2. Toadc. In this group the toxlo agent pjxxlucee the lueinoglobinuria 
without an additional factor. Striking examples of this are bkokwater 
fever (^.vOt poisoning by arseniuretted hydrogen, and transfusion of inoom^ 
patible blood. Htemoglobinuria may also occur in Lederer’s anssmia. The 
chemical tests for hesmoglobinuiia are the same as for hesmaturia, but the 
microscope will fail to reveal red corpuscles. Some of the pigment is excreted 
as methsemoglobin, especially after drugs of the aniline group, nitrites, or 
potassium chlorate. 


7.— PORPHYRINimiA 

Sometimes the haemoglobin molecule is broken down in the blood stream 
and the pigmentary portion is excreted apart from the protein and iron^ 
This is usually due to poisoning by sulphonal, trional or sulphanilamide, 
particularly when the drug has been taken regularly for a long time. It is then 
of grave prognosis ; large doses of alkalis should be given. It is commoner in 
females than in males. Occasionally porphyrinuria occurs apart from these 
drugs, when it is not of grave import. It has been met with in cirrhosis of 
the liver, gastric ulcer and as a congenital abnormality of metaboUsm, when 
it may be associated with sensitivity to light and with hydroa vacciniforme. 
Exceptionally toxic symptoms occur even when it is not associated with 
drugs, as in two cases recorded by Ranking and Pardington, and by one of 
us. In these, some intestinal toxin with a reducing action appeared to be at 
work. The intestinal flora has been found rich in yeasts in such cases. Hfisma- 
toporphyrin sometimes imparts a port-wine colour to the urine, but some- 
times it is excreted as a porphyrinate. In the latter case the urine is brown, 
from the admixture of some unknown pigment, and the imectroscope shows 
two bands closely resembling those of oxyhsamoglobin. On the addition of 
an acid, however, the characteristic bands of acid hamatoporphyrin appear. 

8.— CHOLURIA 

Another derivative of hamoglobin, bile pigment, appears in all forms of 
jaundice due to obstruction of the main or intrahepatic ducts. In a true 
hamolytic jaundice, such as acholudo family jaundice, as the name implies, 
bile does not appear in the urine. Bile pigment can often be recognised 
by noting the tinging of the &oth caused by shaking the urine, but is best 
detected by the addition of a drop of fuming nitric acid to Alter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of io^ne to the urine is 
a less delicate test. Bile-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowers of sulphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salts. 


9.— MELANURIA 

Melanin only appears in the urine in melanotic sarcoma. Oarrod has 
shown that in all other diseases in which melanuria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as melano- 
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gen wUoh darkens on standing, and gives a black precipitate on addition of 
ferric chloride, which is soluble in excess of the reagent, yieldii^ a b^k 
solution. A more delicate test is made by the addition of sodium nitro- 
prusside and sufficient caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetic acid, and if melanogen is present a prussian-blue colour appears. 


10.— ALKAPTONURIA 

This is not the manifestation of a disease, but is rather of the nature of 
an alternative course of metabolism, harmless and usually congenital and 
lifelong (Garrod). The individual is incapable of completely breaking down 
the tyrosin in the protein molecule, so that the intermediate product, homo- 
gentisic acid, appears in the urine. The urine reduces Fehling solution on 
boiling, but it does not ferment, and it darkens on standing, or at once on 
the addition of alkalis. It may stain the linen brown. When a dilute 
solution pf ferric chloride is allowed to fall drop by drop into the urine, each 
drop produces a transitory deep blue colour. The urine reduces ammoniacal 
silver nitrate in the cold, giving a silver minor on the sides of the test tube. 
Ochronosis — a blackening of the cartilages and ligaments, and sometimes of 
the conjunctivsB — may occur, and usually there is also a chronic arthritis, 
which may lead to a curious goose-gait.” 

[For other reducing substances in the urine, including sugar, see article 
on Diabetes.] 


11.— KETONURIA 

Eletonuria is a term used loosely to include the appearance in the urine 
of diaoetic acid and its derivatives, acetone and ^-oxybutyric acid. Acetone, 
however, being merely a decomposition product of diacetic acid, is relatively 
unimportant ; /5-oxybutyric acid, formerly regarded as the source of diacetic 
acid, is more saturated and less toxic and has been shown by Hartley to 
be formed out of diacetic acid by the liver, as an attempt at detoxication. 
Diacetic acid is derived from the incomplete oxidation of fats or of the 
fatty acid groups in protein. It is probably always made in small quantities, 
but when there is an abundant consumption of carbohydrate, it is com- 
pletely oxidised. In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Persistent vomiting, 
advanced carcinoma of the digestive tract and rectal “ feeding ” also are 
equivalent to starvation, and will excite ketonuria, though without such 
a degree of acidsemia as to cause toxic symptoms. In conditions where 
the liver is thrown out of gear, such as post-ansesthetic poisoning, ketonuria 
may occur with toxic symptoms, because of the severe disturbance of all 
metabolic processes. But there are other agents at work besides diacetic 
acid which may be responsible for those symptoms. Only in advanced 
diabetes do we find toxic sj^ptoms directly due to diacetic acid. Here 
there may be complete inability to utilise carbohydrates, so that the body 
perforce lives on protein and fats. If these are freely given in the food 
the amount of diacetic acid produced may be very large. But if a diabetic 
be fasted there is a great drop in ketonuria, showing that most of this is 
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exogenous in origin (see Diabetes). The test fonnetlj used for diacetie 
acid was the mahogany red colour given on the addition of ferric chloride. 
This has the disadvantage of being masked if the patient is taking any 
salicyl body. The nitro-prusside i^t was formerly rejgarded as showing 
the presence of acetone, but Piper demonstrated that it is really a much 
more sensitive test than ferric chloride for diacetic acid. A crystal of nitro* 
prusside of soda is dissolved in the urine, and then a stroi^ solution of 
ammonia is poured on the top. A ring, the colour of Oondy’s fluid, speedily 
develops at the junction of the liquids and spreads upwards. The integrity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation (Bothera). 

12.— DRUGS WHICH ALTER THE COLOUR OP URINE 

Methylene-blue is used as a colouring matter of sweets and also as an 
ingredient of certain proprietary pills. It is also given for coli infections of 
the urinary tract, gonorrhoea and bilharzia, or less commonly as an analgesic 
in rheumatism, sciatica and migraine. In small quantities it imparts a green 
colour to the urine, when it may be precipitated with the mucin. In larger 
doses it turns the urine blue. It can be recognised by its presence in suspen- 
sion, so that it can be removed by simple flltration. It can be dissolved 
from the filter paper by chloroform, and is turned pink by the addition of 
alkalis. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Prontosil rubrum and pyridium turn the urine a reddish-orange colour, though, 
if the urine is alkaline, this may not appear until it is acidified. Amidopyrine 
(pyramidon) may have a like effect. Rhubarb and senna may turn the urine 
reddish-brown from the chiysophanic acid they contain. The urine turns pink 
on the addition of an alkali. Santonin turns the urine a vivid yellow, which 
becomes rose-pink with alkalis. Carbolic acid may turn the urine greenish- 
black on standing, from the formation of hydroquinone. In carbolic acid 
poisoning the urine withdrawn by a catheter may even be found olive-green 
without exposure to the air. Other drugs, which may have this effect are 
salol, creosote, naphthalene and uva ursi. In chronic carboluria, ochronosis 
may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some colour 
reaction. Thus, salicylates are excreted as salicyluric acid, which gives a 
violet colour on the addition of ferric chloride. Copaiba, which is precipi- 
tated by nitric acid, can be distinguished from albumin by the solubifity 
of the precipitate in alcohol. On the addition of hydrochloric acid a urine 
contaimng copaiba turns cloudy, the cloud soon becoming rose pink. Iodides 
in urine give a blue colour with guaiacum, and on the addition of hy^o- 
chloric acid impart a violet colour to chloroform shaken up with the urine. 


13.— PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it will yield a ropy mass on the addition of liquor potasssB. 
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If «ith^ be ibAbeB wi& the urine, bubUea af ctzy^n aie aiFolved. 

With tinctimi of guaiaGum a blue oolour may be gime en^n without tibe 
of onpiiie ether. 


R-CHYLP^OA 

True ohyl^ria is due to Uooking of the thoraoio duct, most commonly 
by the Fihiria smgmnia homim$^ but sometimes the zesult of inflammatory 
or neoplastic conditions, with consequent rapture ei lymphatics of the 
bladder through back piessura* Ibt may be found in the urine in the 
Upsunia of diabetes, in powths of tbe kidney, and aftier fmotuie of long 
bones, when fat may be liberated into the circulation. Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
urine must be excluded. Pseudo-chyluria is due to a lecithin compound of 
^obulin, aud is sojuetimas fouud when there is a great excess of globulin in 
uie urine. Unlike true fat, this substance is not extracted by (making up 
with ether. 


ld.~PNBPl«ATPWA 

Qsler gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vesical irrigation or oystoscopic examination in the 
knee-elbow position. {%) Infection of the urine as by the Baeilki» aerogenes 
oapsulaius. (3) Vesicorenteric fistula. 

16,— CRYSTALIAN^I DEPOSITS IN PBINE 

These may be : 

1. Utic cbBid^ which is characterised by multiplicity of forms and the 
yellpw colour due to the urinary pigment they absorb. The chief varieties 
found are derived from the barrel and the whetstone types. Thus with a 
small whetstone stuck at either end of a barrel we get the lemon-shaped 
crystal. If the whetstones at the end of the barrel are larger, we obtain the 

l^yele-handle ” crystal. A very characteristio form is that derived from 
two whetstones with their broader ends apposed. The rosette crystal is 
a group of whetstones joined by their bases. The factors in the excretion 
of uric acid are considered under renal calculi ; the chief factors in the deposit 
of uric acid crystals as such are high acidity, high percentage of urio acid, 
and poverty in mineral salts. The first two are the moat Important, especially 
the ^st. Deposits of urates are usually amorphous, but ammonium biurate 
may ei^tallise out as spheres with projeoting spines. 

2. OxdbUe of Utne is found in the urine, usually as small regular tetra- 
hedra, whieh under the microscope appear as envelope ” crystals. They 
may arise {a) from ingested oxalates. Bhubarb, spinach, asparagus and 
sorrel are the foods most likely to produce oxaluria sufficient to excite 
symptoms, for each contain more than 2 g. of oxalic acid per kilogram, 
though many other articles of diet oon^in some oxalates. Some individuals 
seem sensitive to strawberries which, however, only contain 0*06 g. per 
kilogram. (&) In either achlorhydrifi or hyperchlorhydria ; the former per- 
imtting fermentation of carbohydrates, the latter promoting absorption of 
oxalic acid, (c) In crises in neurasthenics, with irritability, lassitude and 
neuralgic pains, without discoverable oausa 
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Oxaluha may oauBe smarting on miotoritioa and may excite both albumi- 
nuria and heBmaturia. Its importance as a start&ig^TOint for r^nal ealccU is 
oonsidered later. Faialytio distension of the bowel nas abo been desttibed 
in oxaluric crises. 

3. Phosphor , — See Characters of Normal Urine (p. 1263). 

4. is an amino-aoid containing sulphur, and is contained in loany 
proteins, being es^cially abundant in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meUt- 
holism, aflecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mou& (Gfarrod). It is deposited as 
gonal plates, and is often accompanied by a variable amount of diamines, 
such as putrescin and cadaveiin, pointing again to an incomplete breakdown 
of the tissue proteins. If the unne becomes infected, these cystin crystals 
may aggregate to form a calculus. 

5. Tyrosin rarely appears in the urine as sheaves of fine glistening cry* 
stals. It is then generally accompanied by Leiusin^ which does not appear 
until the urine is concentrated by evaporation, when it forms spheres with 
concentric rings. The presence of these substances is sometimes regarded as 
pathognomonic of acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 


17.— ORGANISED DEPOSITS 

of red blood corpuscles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Casts see sections on Inflammatory Diseases of the 
Kidney. 

W. Lanodon-Bbown. 
Geoffrey Evans. 


OIECULATOBY DISTURBANCES 

1. Active congestion . — There is no distinction to be drawn between active 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion. — An 3 rthing which raises the pressure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the comuionest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially tn^yramids* 
The capsule strips normally. The stellate veins are engorged. Tne kidney 
may drip with blood on section, and if placed in a dw after section soon 
exudes edematous fi:uid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of albumin and hyaline oasl^, with a few md bl.ood corpuscles, if 
the oongestiou is at all considerable. Renal inadequacy does hot reach 
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the high grade seen in true nephritis, nor is death &om uraemia likely. The 
ptc^osia and treatment are those of the cardiac condition causing it. 
Stimulating diuretics are of much more service than in nephritis, since there 
is no primary disease of the secreting structures. 

3. Infarction^ — ^This, which is a common complication of infective 
endocarditis, may take two forms — (a) Multiple minute hsemorrh^o infarcts, 
producing the flea-bitten ” kidney, which may lead to foci of embolic 
nephritis with flbrinous exudate and leucocytic infiltration, (h) Larger 
anssmic infarcts, map-like ” areas of coagulation necrosis, rougUy wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these oonmtions will cause both albuminuria and 
hiematuria. 

4. Tkromhonis of the renal vein , — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thromoosis of the 
inferior vena cava the process may reach as liigh as and spread into the 
renal vein. This would produce the same effects as the cardiac kidney, but 
in a much more intense form. 


BRIGHT’S DISEASE 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of “ Bright’s disease,” but there is no doubt as to its essential 
features. It is a bilateral, non-suppurative affection of the kidneys, accom- 
panied by albuminuria and cylindruria. Except in nephrosis, there is gener- 
ally hromaturia in the acute or active stages ; oedema and effusion in the 
serous sacs are commonly jircsent. The renal lesion is diffuse in acute and 
chronic nephritis, but in “ chronic interstitial nephritis ” it is chiefly localised 
in wedge-shaped areas, separated by renal tissue which remains relatively 
normal. The actual lesion in all forms of nephritis is obviously inflammatory, 
as shown by proliferation of cells, particularly the cells of Bowman’s capsule, 
the layers of which become adherent while the multiplication of their cells 
leads to crescent formation. There is also small-cell in^tration and oedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, ciuefly evident in the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosis. In some forms of Bright’s disease the inflammatory changes pre- 
dominate ; in others the degenerative. In one uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatory are so slight or even absent, 
that this form is called Nephrosis in contradistinction to Nephritis. 

There are other affections of the kidney, such as toxasmic kidney, hyper- 
pietic kidney (benign nephrosclerosis) ^nd senile or atheromatous kidney, 
which would be better separated from the category of Bright’s disease, 
because in them the disease of the renal parenchyma is neither the first 
established nor the primary condition of ^sease. It is, indeed, but part 
of a widely distributed pathological change in other organs of the body. 
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Thej are, however, included in the present classification and descriptioii ot 
Bright’s disease, because there are intermediate forms which link them to 
Bright’s disease, and because in some cases they develop into Bright’s 
disease. 

There is so much overlapping of the various types of Bright’s disease 
that more is lost than gained by pressing distinctions in detail, Volhard, 
Van Slyke and others recognise three t 3 ^s of Bright’s disease which are 
essentially different in their genesis and pathological nature, namely (1) the 
hsemorrhagic or glomerular, marked primarily by glomerular inflammation, 
with haematuria and usually diminished renal function (even in the acute 
stage) ; (2) the sclerotic disease, marked primarily by pathological changes 
in the small arteries of the kidneys (and usually other organs), with hyper* 
tension as the first sign, and diminished renal function only as a terminal 
phenomenon ; and (3) the degenerative disease or diseases, called nephrosis, 
marked primarily by degenerative changes in the kidneys, without hyper^ 
tension or haamaturia. This classification has long been the accepted 
basis for the description of Bright’s disease, and in our opinion it best har- 
monises the anatomical, pathological and clinical phenomena. 

I. Degenerativs Forms : 

(A) ToxcBmic kidney » 

(B) Nephrosis. 

IL Inflammatory Forms. 

(A) Glornervlxhtybular nephritis. (Diffuse nephritis). 1 . Acute 

nephritis. 2. Chronic nephritis : (a) secondary type ; 

(6) primary type. 

(B) EnSoUc focal nephritis set up in infective endocarditis. 

III. Vascular Group. 

(A) Chronic interstitial nephritis^ induding malignard nephro- 

(B) Hyperpietic kidney (benign nephrosclerosis). 

(C) Senile or atheromatous kidney. 


TOXfflMIC KIDNEY 

Definition. — Certain toxic substances may excite degenerative rather 
than inflammatory lesions in the kidneys, which are nevertheless capable of 
complete recovery. Characteristically, as in febrile albuminuria, the Section 
of the kidneys is dependent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the severity 
of the primary disease. In its onset, intensity, course and termination, it 
simply reflects the toxaemia which causes it. 

Etiology. — ^The commonest cause is bacterial toxaemia. As fever in 
itself does not necessarily cause albuminuria, all the so-called ^‘febrile 
albuminurias ” should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a true 
nephritis) — ^are common causes of the slighter degrees of toxaemic kidney. 
More x>otent are exogenous and endc^nous pmsons. Mercurial salts, arsesie, 
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pho^ofus and oanthaiides aie important causes clinically, while uranium 
and biohiomata salts fre<mently used in the experimental production of 
the condition. Jaimdice and the ketosis of diabetes mellitus are not un- 
common causes. The toxeemias of pregnancy belong to this group, but in 
their tendency^ in some cases to develop into chronic nephritis and their 
frequent association with a raised blood pressure and visual disturbance, 
these cases drSer from other members of the group. 

PatholoCT* — The post-mortem appearances are not distinctive. The 
cardio-vascmar system is normal. The kidneys are pale and likely to be 
increased in siae and weight. On section the cut su^ace of the cortex is 
pale in contrast to the congested pyramids : it is increased in thickness 
and its structure is blurred. On microscopical examination the parenchyma 
shows degenerative changes, particularly affecting the convoluted tubules. 
Apart from the presence of some swelling of the glomerular tufts, and the 
presence of an albuminous exudate in the intercapsular space, the glomeruli 
show little damage. The absence of tissue reaction tlmt is undoubtedly 
inflammatory and the presence of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological picture. Similar ^an^es 
are to be found in other organs of the body, and especially in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. 

Symptoms. — When due to bacterial toxaemia the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in the urine on boiling, and by the presence, in the centrifugalised 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blood corpsucles are present, or when 
there is frank hssmaturia, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the toxssmia of pregnancy, the first symptom 
is often malaise, disturbance of digestion and constipation, accompanied by 
albuminuria and oliguria. Headache is a prominent symptom, and is often 
persistent. In the toxsemia of pregnancy a rising blood pressure or oedema 
may be the initial si^ ; the oedema is either general or it appears first in the 
lower extremities, as in cardiac oedema. Eye symptoms are important ; there 
may be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and hsemorrhages are rare. These symptoms may be 
followed by fits (hypertensive crises), but sometimes the fits occur witnout 
previous warmng. In general, the symptoms of a fully developed case are 
clinically indistinguishable from those occurring in the ureBmia of true 
nephritis. The urine contains up to 3 or even 4 per cent, protein. Hyaline, 
granular and epithelial casts may be present, and may be very numerous ; 
white blood corpuscles may be present, though few in number. In severe 
cases, the urine contains blood-cell casts, the result of capillary thrombosis 
and extravasation of blood. 

Diagnosis* — The diagnosis depends on the recognition of the signs and 
symptoms of kidney disease in a patient affected by one of the known causes 
of tomemic kidney, and on certain biochemical tests by which a true nephritis 
can hm reasonably excluded. ,ln milder oases, the possibility of the symptoms 
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bemg due to h^rt failure must be Qzoluded. Complete recovery is iu favour 
of the diagno^ of tozsBimc kidney. Exacerbation of a chronic nei^iitis 
can bo leco^tnised by a history of previous nej^iitis and the pceeence of 
definite cardiac hypertrophy and arterial changes. The difficulties are some- 
times considerable, however, since a marked rise of blood pressure may occur 
in a toxsemio kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood pressure or clinical evidence 
of arterial disease. The blood urea is normal in me tozeemic kidney ; whereas 
in chronic nephritis the blood urea tends to rise, and may reach 300 mgm. 
or even more. In the tozasmia of pregnancy, the appearance of albuminuria 
in the eariy months of pregnancy is in favour of the condition being one of 
chronic nephritis, whereas the albuminuria due to tozsKnia generally makes 
its first appearance in the later months. 

Prognosis. — The importance of recognising the tozssmic kidney is that 
both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on the 
nature of the cause, the degree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in the 
severe oases chronic nephritis may supervene. 

Treatment. — If not already in bed on account of the condition responsible 
lor the tozffimic kidney, the patient ^ould be immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 
Barley water and milk and soda should be given. An easy but not loose 
evacuation of the bowels must be secured daily by the use of magnesium 
sulphate, jalap, senna, or compound Uquoiice powder. A simple diuretic and 
diaphoretic mixture, such as potassium citrate grs. 15, liq. ammon. acetatis 
min. GO, sp. flstheris nitrosi min. 15, aq. chloroformi ad ^ oz., is dven in 
water every four or six hours* The intake of solids is limited. At iSie same 
time, since there is no retention of urea in the blood, it is linnecessary stiiotly 
to limit the intake of protein. Soups, meat extractives and condiments are 
to be withheld. The action of the sldn may be stimulated with hot packs 
or hot baths. The fits are best treated by venesection. The above outline 
of treatment is for the severer cases ; for the febrile albuminurias, special 
treatment for the renal condition is not required. 


NEPHROSIS - 

This form of Bright’s disease is characterised by oedema, marked albumin- 
uiia, and two characteristic changes in the blood, namelv, a fall in the plasma 
albumin and increase of cholesterol. It is distinguished firom the glomerulo- 
tubular type of acute nephritis by the absence of hsematuiia, cylindruria, 
hypertension and urea retention, and also by the fact that anaemia is less 
often present in nephrosis or, if present, tends to develop only at a late 
stage. 

Etiology. — In most oases no aetiological factor is established, and the 
first evidence is the onset of oedema without previous illness. In the remainder 
the best established cause is syphilis. Tuberculosis and osteo-myelitiB may 
be aetiological factors. There may be a recent bistory of chill, of upper 
respiiatoKy tract catarrh, or of gasi^entiaitis. It may be that stieptooooeel 
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more especially of the upper respiratory tract, is a cause of the 
ooumlaint. 

Pathology. — ^The condition of the kidney is that of toxeBmio kidney in 
a more severe form, the fatty changes in the tubules being very marked. 

S 3 rmptoms. — The disease is generally first recognised by the gradual or 
rapid onset of oedema, which gradually increases and tends to become massive. 
The oedema may be generalised, affecting the scalp, hands, trunk and legs. 
It is often first noticed as puffiness of the eyelids, or it may first appear as a 
swelling of the feet and anldes extending up the legs. The patient may feel 
quite well apart from the disability caused by oedema. On the other hand 
there is more usually complaint of malaise and fatigue, loss of appetite 
and nausea, and sometimes of epigastric pain. There may be cough 
and slight shortness of breath due to slight bronchial catarrh, oedema of the 
lungs or hydrothoraz. Swelling of the abdomen may be the result of oedema 
of the abdominal wall or ascites. The face is pale and the eyelids and cheeks 
are puf^, but the mucous membranes are of a good colour, and the blood 
count is normal. (The urine is reduced in quantity, its specific gravity is normal 
or raised, it contains a large amount of albumin, often amounting to 0*5 or 
even 1 per cent., and readings of 4 per cent, or even more have been recorded. 
The unnary deposit contains but a slight excess of cells and few or no casts. 
Red blood corpuscles are generally absent. The heart and blood pressure are 
normal, but a pericardial effusion may develop. There is no retinitis and no 
urea retention. Characteristic changes are found in the blood. The plasma 
albumin falls more considerably in nephrosis than in other forms of Bright’s 
disease. The normal figures are plasma albumin 4*1 g. per cent., globulin 
2*6 g. per cent., total protein 6*7 g. per cent., which gives an albumin-globulin 
ratio of 1*6 to 1. In nephrosis, plasma albumin may be 2 to 1 g. per cent., 
globulin 2*6 to 3 g. per cent., so that albumin -globulin ratio varies between 1:1 
and 1:3. The blood cholesterol is raised to 300-800 mgm. per cent, (normal 
130-200 mgm. per cent.). 

Course. — The disease pursues a chronic course. In the first stage there 
is a gradual increase of symptoms. When the disease is fully developed it 
may remain more or less stationary for a number of months, at any time 
during which there may be some exacerbation or remission of symptoms. 
During an exacerbation the symptoms increase and convulsions may occur. 
After remaining stationary for some time, even up to 6 or 12 months, there 
may be a gradual remission of symptoms, and then complete recovery. In 
other cases an intercurrent infection, such as pneumococcal peritonitis, 
broncho-pneumonia, or erysipelas, is responsible for a fatal termination. Or 
the clinical picture of the disease may gradually take the form of chronic 
nephritis, in which case the oedema tends to become less, lethargy and fatigue 
increase, anaemia develops, the blood pressure gradually rises, cardiac hyper- 
trophy follows, and death results from uraemia. 

Diagnosis. — The differential diagnosis from nephritis is made on the 
absence of h 3 rpertension and haematuria, and the presence of a normal or low 
blood urea. The fall in plasma albumin and the rise in blood cholesterol are 
both greater in nephrosis than in nephritis. In nephrosis, cylindruiia is 
relatively slight or absent, and anaemia is uncommon. The differential diag- 
nosis from atnyloid kidney may not be possible during life. The pies^oe of 
sjdenomegaly, anaemia, and especially a chronic infection, mck as chronic 
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osieo-myelitis (a potent cause of amyloid disease), would be in favour of the 
diamosis of amyloid change. 

Prognosis. — ^The importance of the lecogmtion of nephrosis de|>ends 
largely on the fact that complete recovery may occur even after the disease 
has been present for many months. 

Treatment. — The possibility of a toxic cause, particularly syphilis, and 
to a slight extent bacterial or other toxaemia, should be borne in mind. 
Syphilitic cases may respond to specific treatment, which, however, must be 
prescribed with caution. Obvious sources of sepsis should be removed 
wherever possible. During the first stage of the disease, and indeed as long 
as there is good hope of recovery, the patient should be kept in bed and 
nursed between blankets. Fluid intake is limited to that short of causing 
thirst. During the early stage, when there may be some doubt as to the 
differential diagnosis from subacute nephritis, the patient should be put on 
a diet of low protein and salt content. When the diagnosis is established, 
and the low plasma protein confirmed, adequate protein is given to maintain 
nitrogen equilibrium. This means something more than 1 gr. per kilo of body 
weight per diem : in some cases a high protein intake seems to be beneficial, 
though this treatment has not fulfilled the expectations originally formed. 
It is not usual now to order a completely salt-free diet, though it is advisable 
not to permit the addition of salt at the table. If the blood cholesterol is 
high, the intake of fat should be restricted. The bowels are regulated with 
magnesium sulphate or some other bland laxative, such as senna pods or 
compound liquorice powder. Constipation and loose stools are both to be 
avoided. In some cases the administration of potassium salts is effective in 
producing diuresis and reducing the oedema, but must be given very cautiously 
to avoid depressing the heart. The maximum dose given is 120 grs. daily of 
a mixture containing equal parts of potassium bicarbonate and potassium 
citrate. Perhaps the best diuretic in such cases is urea by the mouth in doses 
of 30 to 60 grs. three times a day ; considerably larger doses are sometimes 
given, but in that case the blood urea should be watched. Thyroid has been 
advocated by some observers. It acts presumably by raising the basal meta- 
bolic rate, which is often low in nephrosis. When other means have failed and 
considerable oedema persists, decapsulation should be seriously considered. It 
is quite often temporarily or even permanently effective in curing, or at least 
greatly reducing, the oedema. It has not, in our experience, affected the 
albuminuria so dramatically as it may the oedema, but on occasion it has 
seemed to determine a favourable turn in the course of the disease. Oppor- 
tunities for symptomatic treatment should be looked for, such as the treat- 
ment of anaemia with iron, or some slight degree of heart failure with digitalis, 
or the control of sleeplessness, loss of appetite and dyspepsia, depression and 
nervous agitation. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is haematogenous in origin and essenti- 
ally glomerulo-tubular in distribution. Such a definition would exclude 
an ascending infection of the tubules from the pelvis of the kidney, such as 
occurs in pyelonephritis. It would also exclude the embolic nephritis of 
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infective endoearditis, whexe inflamatmory foci aie set up in the kidney as 
i^e result of septic emboli reaching it from the heart. These produce 
fibrinous exudation and infiltration with leucoeytes ; but only some capiQaries 
in some of the glomeruli are afieeted. 

etiology. — Acute n^hiitis was formerly not a common disease. 
Heningham found, at St. Bartholomew’s Hospital, where the average number 
of medioal cases is 7000 a year, that there were, in a period of 9 years, only 
166 oases, 120 being in males. On the other hand, a large numl^r of oases 
ooGUired in the epidemic of acute nephritis in the War of 1914-1918, 1600 
being recorded in Flanders alone during 1915. Since the War of 1914^1918 
it would appear to have become more frequent. 

Die causes usually given for acute nephritis are as follows : 

1. Aoutb Spboifio Fevbbs. — Scarlatina is undoubtedly the commonest 
specific fever to produce it. Goodall found nephritis in 8-4 per cent, of all 
oases of scarlatina. Nephritis is an occasional complication of typhus, small- 
pox, chicken-pox and mumps. Syphilis, malaria and yellow fever may also 
cause it. Many cases of nephritis are preceded by tonsillitis, or otitis media, 
and it is probable that the throat is often the door of entry for the infection. 

3. DiSEAsns OF THE Rbspieatoby Traot. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The commonest 
bacterial agent is the streptococcus. 

S. Diseases op the Skin. — ^The frequency with which acute nephritis 
may follow bums or extensive skin diseases is interesting, in view of the 
physiological connection between the kidney and the skin. It is a not 
infrequent complication of erysipelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that children who have been burnt are 
very liable to develop true scarlatina as well as a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases of Other Systems. — ^Acute nephritis may also be a complica- 
tion of acute infections of other systems. Purpura, which is probably toxic 
in origin, may be accompanied by a true nephritis. 

5. Efidemio Type. — In the American Civil War and in the War of 
1914-1918 aoute nephritis occurred as a primary disease in an epidemic form, 
characterised by dyspnoea at the onset, and in general by a benign course. 
In the fatal eases, inflammatory and thrombotic lesions were found in the 
lungs and spleen. 

It is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the army epidemic go far to disprove this. For, during the 
first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
a patient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathologpr* — ^The kidney is swollen, ^with occasional punctiform hasmoT- 
ihagss over a pale, greyish surface. The cortex is increased and, on section, 
its pallor contrasts with the deep red medullary cones. Ificioscopically, the 
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glomaniii'iixe swollen^ becoioixig j^s^aped and ptotfUdiAg into tlia &t»t 
part tha convoluted tubules* wim Bowman’s csapsme tlgbtly 8tret<d^ over 
them. In these i^omerdli th« nuclei are less dlst^ct* and the oapiUaxies 
show fatty changes in their walls. The capillary loopis beoonlO filled with 
exudate and empty of red blood corpuscles; their lumina oont&in a fine 
network of coagulated substance and leucocytes. Thete is prolHeration of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extra vaaated 
between the layers of Bowman’s caraule. The convoluted tubules have 
their lumen blocked either by the sw^ing of their epithelium or by d^bxis, 
casts and blood. The interstitial tissue is swollen and csdematous* with 
hemorrhages here and there* and sometimes lymphocytic infiltration. The 
arteries of the kidney show little alteration except that Some of the afierent 
arterioles share in the glomerular changes. 

Symptoms. — The onset is usually acute, though occasionally it ma^ be 
rather insidious. In the latter instance the patient may compla& of bilious- 
ness, nausea, vomiting and abdominal painy with headache and sometitnes 
diarrhoea before the onset of renal symptoms, lu the cases with acute 
onset, he may have more or less severe pcdn in the back, and oedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
tbe dropsy is curiously locaUsed and fugitive. Though dyspnoea is not 
regarded as a common feature of acute nephritis apart from ummia or 
Cardiac failure, in the army epidemic it was almost invariable at tbe onset. 
As a rule, shortness of breath started at the same time as the dropsy, but did 
not last BO long, having ceased at the end of 2 or 3 days. There is 
usually only slight fever, though occasionally a temperature of 102® or 103® 
may be reached. Some irregularity of temperature, however, is commcn in 
the first week or 10 days. The pulse may be raised in tension and tbe blood 
pressure is generally raised. Occasionally the serum is tnilky* as was pointed 
out by Bright. The skin may be dry and itching, with occasionally a papular 
or erythematous eruption. Betinal hsBmorrhages rarely ooculr. 

The urine is greatly reduced in volume, and may be entirely suppressed. 
Eight to 12 ounces would be an ordinary figure. It is dark in colour and 
usually contains obvious blood. This may render the urine as datk as 
porter, but it may be bright red or merely smoky. Sometimes the blood 
forms a fiocculent, reddish-brown precipitate. The urine ia usually loaded 
with albumin, and casts will be found on microscopical examination. At 
first blood casts and epithelial casts will alone be found ; but, at a later stage, 
granular and hyaline oasts will appear. Fatty casts are not found in 
first attack of acute nephritis. Their presence suggests a recrudescence of a 
chronic disease. Isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Hioro^organisms 
are not usually observed, and their presence in an^ number wordd B^gest 
tbat tbe case is more probably one of pyelonephritis. A sudden rise in the 
secretion of water after a few days is usually a sign of definite improve^ 
ment. 

The sedimentation rate is raised in acute nephritis* and* in favourable 
oases* its fall is closely related to the reduction m hsematuxia* but when there 
is Continued activity of the disease^prooess a raised sediTnentation rate is the 
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rule (Ouklejr). In the presence of nephritic oedema the sedimentation rate is 
very high in contrast to the low rate of cardiac oedema. This is due to the 
alt^ation in plasma proteins in the former condition, and especially to the 
increase in plasma fibrinogen. 

Complications may be due to three main causes. 

1. Renal failure, i.e. uraemia may develop. Some slight ursemio symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of unemia described later may assert 
themselves. Convulsions are the most common of the severe symptoms, 
but are not as grave in significance as in chronic nephritis. If treated 
promptly, recovery may follow. 

2. Extension of the cedema. — ^Water-logging of the lungs may occur, 
producing serious dyspnoea ; but this is sometimes chiefiy due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 

S iite common. A rare but very dangerous complication is oedema of the 
^ ottis, which calls for prompt treatment. 

3. Secondary infections , — The subjects of nephritis are always liable to 
secondary infection, and these are particularly apt to afiect the serous mem- 
branes ; therefore pleurisy, pericarditis, and peritonitis are not uncommon 
complications. The last two are very dangerous. 

Sequelae : If complete resolution does not occur, the patient will develop 
chronic nephritis of the secondary t 3 rpe (see p. 1309). 

Diagnosis. — The combination of dropsy, albuminuria, heematuria, casts 
and scanty urine usually makes the diagnosis quite easy. The differential 
diagnosis of acute nephritis from an exacerbation of chi'onic nephritis may be 
difficult. Definite evidence of cardiac hypertrophy and arterial changes 
would be in favour of the latter. The presence of granular casts at the outset, 
or of fatty casts at any time, is suggestive of chronic disease. An infarct in 
the kidney which causes a pain in the back and hsematuria may simulate 
nephritis, but general dropsy is not likely to occur, nor are casts present in 
the early stages. Great reduction in the volume of urine is not usual. It 
must be remembered, however, that infarcts may start foci of nephritis. 
Signs of septic endocarditis would suggest infarction. In chronic interstitial 
nephritis there may be a smart haemorrhage, but the abundant urine of low 
specific gravityand the cardio-vascular signs would lead to a correct diagnosis. 
The renal haemorrhage in the early stage of new-growth of the kidney is so 
profuse that confusion with acute nephritis is not likely to occur. Moreover, 
epithelial casts would not be found, though a large blood cast from the 
pelvis of the kidney is a very characteristic feature. Pyelitis may give rise to 
some confusion, as there may be small haemorrhages, especially at the begin- 
ning. The presence of micro-organisms in a catheter specimen and abundant 
blood corpuscles, with only a haze of albumin, in the absence of casts, will 
generally make the diagnosis clear. Moreover, general dropsy does not occur 
in pyelitis unless it sets up severe nephritis as a sequel. In any case of haama- 
tuna, especially when it is associated with profound constitutional disturb- 
ance, loss of weight, tachycardia, continued fever and peripheral neuritis, 
the diagnosis of peii-artentis nodosa must be considered (q-v,). Lastly, in 
s^ticaamia, particularly streptococcal and complicating an ascending infection 
of the urinary tract, the possibiliiy of acute mterstitial nephritis should be 
borne in mind. The diagnosis will be suggested by the presence of albumin- 
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aria and ddgnria, or by symptoms of ummia oomidioatiiig septicismia. 1!lio 
difl^nosis is ustially made post mortem. 

Prognosis, — The prognosis naturally depends on the severity of the 
disease. It is better in ^ose cases where there is a discoverable cause, an 
acute onset, and where the patient comes under treatment prompriy. Be* 
covery is usually slow, and the criterion of the cessation of the acute stage 
is the disappearance of red blood corpuscles from the urine. 

Volhard distinguished a separate form of acute nephritis under the name 
of acute focal nephritis. Its onset is sudden, and recovery is the rule. It is 
recognised clinic^ly by the presence of haamaturia and albuminuria without 
oedema, hypertension or urea retention. There is little constitutional dis* 
turbance. It is more freq^uent in children than in adults, and it is said to 
occur in epidemics. Its fetiology is the same as that of acute diffuse nephritis. 
It is doubtful if it can be regarded as a distinct clinical entity, but we recognise 
it to this extent that acute nephritis having these clinical features carries with 
it a good prognosis, and recovery is to be anticipated in 2 to 4 months. 
Mild cases recover sooner. When in addition to the above clinical picture 
there is added hypertension, urea retention, moderate albuminuria and some 
degree of ansemia, the course of the disease is likely to be longer, and 12 
months’ duration with complete recovery is not uncommon. We have experi- 
ence, too, of complete recovery after an illness of 2 years’ duration in severe 
cases of the above type. When in addition to the above there is considerable 
oedema and massive albuminuria, with hsematuria, and with or without hyper- 
tension, the ultimate outcome of the disease cannot be foretold, but in general 
terms a somewhat better prognosis should be given in acute and subacute 
nephritis than the present condition of the patient seems to justify, especially 
for the reason that it encourages persistence with treatment. The disease 
is rarely fatal in the acute stage. In the subacute stage, namely, after the 
first 3 weeks of illness, it may enter a stationary phase, or become slightly 
progressive. The patient may die from ureemia, secondary infections or 
extension of the oedema to vital structures. The longer the duration of the 
heematuria, even if it be a microscopic haematuria, the more likely is there 
to be some permanent damage to the kidney, and the development of chronic 
nephritis. 

Treatment. — (a) Prophylactic. — The best prophylactic measure is 
prompt and efficient treatment of any infective process liable to set up 
nephritis. There is evidence to show that the routine administration of 
alkalis in scarlet fever diminishes the incidence of acute nephritis. The 
enucleation of obviously infected tonsils, especially when an attack of tonsil- 
litis has been accompanied by albuminuria and cylindruria, is advisable. The 
early administration of scarlatina antitoxin serum in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(6) Curative. — The indications are to remove, if possible, the microbio 
or toxic cause at work and to ensure such physiological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to correct 
the resulting ansemia. In this way much may be done to steer the patient 
towards recovery, although wo can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive effects of gravity, it is well to mpve him from 
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Aide to side, imd oooasionslly to put him on to his ohest. He shotild be 
olad in a flannel nightgown, and be placed between blankets to guard against 
ohiUs and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppression of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to diminish hssmaturia. 

Diet . — In acute nephritis, the danger of overloading the inflamed kidney 
with nitrogenous substances is hardly sufficiently recognised ; whilst in 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that ** in acute affections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view/’ applies particularly to the treatment of nephritis. Nitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow’s milk contains 
4 per cent, of protein, which equals 0*56 per cent, of nitrogen. It will do 
little harm to deprive the patient of nitrogen for a time, and von Noorden 
advises restriction of the diet at the outset to fruit juice, water and sugar. 
Where there is no nausea, toffee is allowed, which, being composed of butter 
and sugar, throws no work upon the kidney. It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also be given, and as the patient improves the proportion of milk may be 
increased. It is quite unnecessary to give anything else for a few days, 
and the relatives’ fear of starvation may be allayed by explaining the rationale 
of the treatment. The excretion of nitrogen is reduced to its lowest level 
by giving a diet of fats and carbohydrates, when it may fall below that 
01 a fasting person, as was shown by Folin ; but excess of fat is inadvisable 
for reasons given under chronic nephritis. It is well to restrict or withhold 
table salt and substitute a mixture of formates, citrates and phosphates, such 
as ruthmoL The fluid intake and urine output should be measured, and a 
written record kept of total quantity of fluid taken in and excreted every 
24 hours. The patient should not be allowed to be thirsty, but generally 
speaking the amount of fluid allowed in the day should not exceed 3 pints 
for an adult or 30 oz. for a child of 12. There may be a sudden diuresis after 
some days, and it is a sign of recovery. It is sometimes termed a “ critical 
diuresis,” and after its occurrence the quantity of water and milk taken may 
be increased. A drink prepared by addmg 1 pint of boiling water to 60 grains 
of potassium acid tartrate, half a lemon, and some sugar, stirred occasionally 
until cold and then strained, may be allowed throughout in moderate quanti- 
ties. The citric acid and the tarirate become bicarbonates in the blood and 
may render the urine less irritating by making it less acid ; apparently it is 
not as easy to render urine alkaline in a severe case of acute nephritis as it is 
in the normal individual. Beef-tea, broth and meat juices are all to be con- 
demned as imposing work on the kidney with very little corresponding 
nutritive advantage. 

GENSitAL Treatment. — The bowels are kept open by a daily laxative 
such as pulv. jalapee co., magnesium sulphate or sodium sulphate, or a pre- 
paration of casoara. It is important to secure an adequate and easy evacua- 
tion of the bowels, but loose stools should be avoided. Occasional oonstira- 
tion is better treated with an enema than by a large dose of laxative. The 
function of the skin b promoted, and protection from chill is secured by 
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keeping the room warm and well aiied^ The pt^eitt is nursed between 
bla:^etS) and wears a flannel nightgown or a vesti preferably With long 
sleeves, imder the night attire to wluoh he is accustomed. By this msaas 
the skin is kept warm and at an even temperature. In addition, the patient 
should be sponged with hot water followed by friction with warm dry towels. 
More drastic measures are seldom called for in acute nephritis unless urmctia is 
impending, when the hot-air bath may be of service. 

In the acute stage stimulating diuretics are contra'^indicated. Saline 
diuretics, such as potassium citrate, may be given. In so as salme 
diuretics, such as potassium citrate, produces diuresis, they do it by raising 
the osmotic pressure of the blood, and thus drawing water from the oedematous 
tissues. The following prescription is mildly diaphoretic and diuretic : 

Pot. cit., grs. 15. 

Liq. ammon. acetatis, min, 60. 

Sp. seth. nitr., min. 15. 

Aq. camph. ad fl. os. 1, To be taken every 6 hours. 

The addition of 5 minims of tincture of digitalis is advisable if the heart’s 
action becomes weak. 

Treatment op Complications. — ^For the treatment of renal failure, see 
Urfiomia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. (Edema of the glottis may call for scarification of the larynx or even 
tracheotomy. 

After-treatment. — Bed is imperative until red blood corpuscles have dis- 
appeared from the urine and is advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute nephritis may go on to chronic 
nephritis, but there is a considerable advantage in prolonging the rest as 
much as possible. Bread, butter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, according to the scale given under 
chronic nephritis, as the hsematuria and albuminuria diminish, but abstention 
from meat is advisable for some time, and meat extracts had better be alto- 
gether avoided. If anaemia develops, iron is given in the form of ferrous 
carbonate 46 grains, or ferrous sulphate 9 grains, daily in divided doses after 
food. Chills should be guarded against in every possible way, and the loins 
may be protected by wearing a well-fitting cholera belt. 


CHRONIC NEPHRITIS 
(a) Secondary Type. 

It is generally agreed that chronic nephritis involving the paren- 
chyma of the kidney is diffuse from the first, though naturally the 
interstitial changes take longer to manifest themselves. It is certain 
that when parenchymatous nephritis has existed for any length of time, there 
will be interstitial change as well. On the view here adopted, “ chronic 
parenchymatous nephritis ” or large white kidney is the subacute stage of a 
glomerulo-tubular infiammation. If the patient lives long enough, the kidney 
will pass into the contracted stage, formerly known as small white kidney. 

Etiology. — It is most frequently the sequel of acute nephritis, though 
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the initial attaek ma^ have been so mild as to have escaped notice. Severe 
forms of toxsraoic kidney, such as mercury poisoning, and the kidneys of 
pregnancy, as also nephrosis, develop into chronic nephritis if they fail to 
clear up. 

Pafliolo^. — The kidneys are swollen. The capsule strips easily, leaving 
a smooth whitish-grey or mottled surface on which the engorged stellate veins 
are very obvious. On section the cortex is increased in thickness and pale in 
colour ; the normally distinct fine radial martdngs are blurred ; the pyramids 
are relatively engorged and contrast with the ^e cortex. Microscopically, 
the glomeruli are large and irregular, with an increase in the number of nuclei, 
and individual endo&elial cells have undergone hyaline or fatty degeneration. 
Proliferation of the cells of Bowman’s capsule is found with crescent formation, 
and adhesion of the visceral to the parietal layer of Bowman’s capsule. There 
is peri-glomerular infiltration of leucocytes, and the capillariei^ outside the 
glomen^ are engorged with blood, the glomeruli themselves being relatively 
bloodless. The cells of the convoluted tubules undergo cloudy swelling and 
fatty degeneration to a greater or less extent. Desquamation of the cells 
occurs, and the tubules contain hyaline and epithelial casts, or red and white 
blood corpuscles. In some cases of chronic nephritis the tubule changes are 
most marked, and the glomeruli are relatively little affected in the earlier 
stages of the disease. As time goes on fibrosis increases, the kidneys shrink in 
size, their surface becomes granular, and the capsule thickened and adherent. 
The kidneys are tough on section ; the whole surface is a more uniform 
brownish colour, or in extreme cases of fibrosis, whitish-grey. The cortex is 
narrowed ; the cut vessels may be a little prominent. Microscopically, many 
of the glomeruli may have undergone hyaline degeneration and fibrosis. In 
others, crescent formation is marked ; there is increase of fibrous connective 
tissue around the capsules, and small cell infiltration. The tubules tend to 
dilate and become tortuous, and their lining cells flattened. In others there 
is hypertrophy of the tubules to compensate for units which atrophy and 
disappear completely. In some cases the vasa afl'erentia undergo intimal hyper- 
plasia and fatty degeneration, and there may be hypertrophy of the media. 
When the blood pressure was persistently raised during life, the heart, especi- 
ally the left ventricle, will be found hypertrophied. The aorta is thickened, 
and ordinary atheromatous changes may occur at an unusually early age. 

PaJthology of wdema in chronic parenchymatous nephritis , — Dropsy is one 
of the most characteristic features of the disease. Various explanations 
have been given of its causation. One of the earliest was that it was due 
to hydrsemia from retention of water which the kidney could not excrete. 
But even total anuria need not cause dropsy, and Kowntree has shown 
that in glomerulo-nephritis the blood volume may be within normal limits. 
The next hypothesis was that the capillary endothelium was damaged by 
toxins, and therefore became unduly permeable (Cohnheim). It has been 
shown experimentally, however, that such damage may actually hinder 
the passage of fluid from the blood to the tissues. Widal attributed oedema 
to the defective elimination of salt by the kidney, which led to accumula- 
tion of water by raising the osmotic pressure of the tissues. But if water is 
retained, salt must also be retained, apd when diuresis is produced, salt is 
excreted also* An important observai^on was made when Epstein showed 
that a feature peculiar to nephrosis and to chronic nephritis with marked 
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oddema was a great reduction in the protein content of the blcxid and wnd* 
ates^ alinost entirely affecting Ihe albumin, so that the amount of riobidtn 
is always inwased relatively and sometimes absolutely. The daily drain 
on the protein may even amount to 10 per cent, of the total protein in the 
blood. This causes a fall in the osmotic pressure of the bIora» giving the 
tissu^ the controlling power to absorb and retain fluid. In support of Ihis 
view it may be mentioned that the csdema produced in perfusion experiments 
with nomud saline or Ringer’s solution is prevented by the addition to the 
perfusing fluid of colloids which are in osmotic equilibrium with the colloidB 
of the Ipnph and tissues. A weak point in this hypothesis^ its failure 
to explam the dropsy of acute nephritis, which comes on long before any 
depletion of the proteins of the blora can occur. 

But the most usually accepted explanation of renal dropsy to-day is an 
alteration of the affinity of the tissue cells for water as the result of an altered 
salt metabolism, especially in respect of the sodium ions. In other words, 
the oedema is regarded mainly as a result of damage to the extra-renal tissues 
by the same agent that damaged the kidneys, rather than as a consequence 
of the failure of renal function. 

That the blood serum in nephritis may be milky was noted by Bright, 
and subsequent observers have called attention to pseudochylous ascites 
in this disease. This is due to the increased cholesterol content, which is 
more marked in this type of Bright’s disease than in any other, except 
nephrosis. 

Symptoms. — These may be continued from those of acute nephritis. 
More usually there is an interval of apparently normal health. Then the 
patient begins to sufier from languor and digestive disturbances, followed 
by the combination of ansemia and dropsy, which gives rise to a very charac- 
teristic aspect. Hence the saying ** large white Udney, large white man.” 
The dropsy may extend to the serous sacs. The urine is scanty, probably 
20 ounces or less in the day ; its specific gravity is high, but urates are not so 
abundant as in the urine of the cardiac kidney. It contains a large amount 
of protein, usually about 0-5 per cent., as measured by Esbach’s method. 
Numerous tube casts will be found on sedimenting tne urine, epithelial, 
fatty, granular and hyaline forms all being present. Red blood corpuscles 
may be found from time to time. Examination of the blood may show 
no increase in the blood urea. 

Vomiting and diarrhoea are common and troublesome. Ulceration of the 
colon, probably due to the vicarious elimination of toxins by the bowel, is an 
occasional and dangerous complication. Areas of exudate, known as cotton- 
wool ” patches, and oedema of the optic disks — constituting albuminuric 
retinitis — may be found in severe cases. There may be dyspnoea, due to 
acidsemia, the result of diminished excretion of acid sodium phosphate. 
Secondary infections of the lung, pleura, pericardium or peritoneum may 
occur. 

If hypertrophy of the heart and a rise of blood pressure fail to take place, 
the outlook is very grave, and death from ursemia or secondary infection is 
likely to close the scene. If, on the other hand, the blood pressure rises, the 
heart hypertrophies, the dropsy subsides, and a more chronic stage supervenes. 
The output of the urine then increases, probably up to 80 oz. or more ; the 
specific gravity being persistently low. This is due to failure of the kidney’s 
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oApAcii^ to owoeutrata the The ^uaotliy i>f eitvuntiii b vexjr veumble^ 
bift is lUWay»,iiiofe than thet of ehxoiuo interstitial nephritis^” Bpitheli^ 
gtaa^at and hyaline casts continue to appear umess they are ditin^ 
tegraW by the extreme dilution of the urine. Towards the end the seoretion 
is sure to laih and ureemia is likely to follow.. Signs of cardiac hypertrophy 
oan be detected, and the blood pressure is generaUy raised to sometUng 
between 160 and 220. Albuminurio retinitis is more likely to occur now. 
Later, silver wire arteries retinal heemorrhages, which are often flame- 
shaped, and even glistening white patches are sometimes to be noted. 
Infarction of the lung may occur, causing pain, dyspnoea, haemoptysis 
with signs of consolidation, and perhaps pleura] friction. It results from 
detachment of a clot in the right auriwar appendix, and, being generally 
due to a secondary infection, marks a definite step downwards. There 
may be other signs of infection, such as pericarditis or peritonitis. But in 
the absence of eomplioations life may be prolonged for several yeats. 

Diagnosis. — • The combination of (bopsy, anaemia, albuminuria and 
eylindruria generally makes the diagnosis of chronic nephritis easy. In the 
dropsy with albuminuria of failing heart the oedema first occurs in the most 
dependent parts, while in nephritis the eyelids are first affected. In cardiac 
dropsy the liver will probably be enlarged and tender, and the unne will be 
high in colour and loaded with urates ; the only casts it will contain are hya- 
line ; renal function is not seriously impaired. Amyloid kidney may be accom- 
panied by cachectic dropsy ; but the heart will not be hypertrophied and 
the blood pressure is not raised. Moreover, a cause for amyloid disease, and 
the presence of amyloid disease elsewhere, are usually obvious. 

If there is no oedema the diagnosis has to be made from functional 
albuminiuia, residual albuminuria and chronic interstitial nephritis Func- 
tional albuminuria only occurs before thirty and generally about puberty, 
albumin is absent from the urine secreted in the recumbent posture, casts are 
absent, with the possible exception of the hyaline variety, and calcium lactate 
may clear up the albuminuria for a time. Besidual albuminuria, an 
uncommon condition, is not an indication of a progressive disease. The 
albuminuria is detected accidentally, there being no symptoms. The blood 
pressure may, however, be slightly raised. There are no cells in the centri- 
fuged deposit of urine. In “ chronic interstitial nephritis ” the specific 
gravity of the urine is very low, and there is little albumin. Unless the 
heart is failing there will be no oedema. The estimation of blood urea should 
be carried out whenever there is a question as to renal efficiency. As in acute 
nephritis the erythrocyte sedimentation rate is always raised. 

Prognosis.^The outlook in chronic nephritis is always serious. It is 
essentially a progressive disease, but with care life may be prolonged for 
several years. Death may occur from uraemia, heart failure or secondary 
infections. Retinal changes make the prognosis more serious, and ** woolly ” 
exudate with swelling of the optic disc generally foretells death within two 
years. Retinal hasmorrh^eB and discrete white patches of degeneration in 
the retina are, however, ofless serious significance. 

Treatment. — It is essential, as a prophylactic measure, that the create 
meat of aU oases of acute nephritis should be thorough and prolonged. 
Seji^ic foci, especially in the tonsils, should be looked for and thoroughly 
treated, as alilo should any syphilitic or malarial infection Confinement to 
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bed ifl only advisable during exacerbationB, when drapey is ejttreiae, or when 
urasmia ie threatening* The skin ehaxdd always receive attention, and 
patients should sleep between blankets and be careful to avoid exposure to 
cold and wind. 

Diet . — There bas been a tendency to restrict the protein intake too much, 
since there is no evidence that the albuminuria is influenced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the bloocf, while fats 
should be avoided to diminish lipeemia. That such a diet may markedly 
reduce cedema is true, but not necessarily by raising the protein content of 
the blood. Probably the diuretic action of the urea formed from the high 
protein diet is partly responsible. It is, therefore, wise to estimate the blood 
urea and, if it is not raised, to carry out the urea concentration test (p. 1286), 
and only to make use of the high protein diet if this test shows at least 2 per 
cent, of urea. If it is below that figure the protein intake may be calculated 
on the basis of 1 G. of protein a day for every kilo of body-weight. Natur- 
ally, meat extracts and cellular organs, such as liver, kidney and sweetbread, 
should be avoided, because they contain a large amount of purin ; that has 
to be excreted by the damaged kidney, which eliminates uric acid with 
difficulty. This is contrary to the principles of physiological rest but, equally, 
such restrictions of diet must be avoided as would lead to failure of appetite 
and consequent wasting, while incapable of diminishing the albuminuria. 
A much greater variety of diet than is usually allowed might be permitted ; 
cooked eggs and dishes made from eggs may certainly be taken. Raw eggs, 
however, contain certain indeterminate substances which may irritate the 
kidney. The distinction drawn between red and white meat is fallacious. 
Red meat is assumed to be more injurious, presumably because it is supposed 
to contain more purin, whereas the reddest meat contains far less than 
sweetbread. Chronic nephritics should not be restricted to milk, which is too 
dilute a form of food for them, and may increase the dropsy. An entirely 
salt-free diet is not to be recommended, though moderate restriction in this 
respect is probably wise. Salt can be replaced by lembn juice or ruthmoL 
In this way we can avoid increasing the miseries of an incurable disease by 
unnecessary restrictions. If nitrogen retention exists as shown by estima- 
tions of blood urea, a diet poor in protein should be taken on one day in each 
week. Indeed, a day when the diet is restricted to fruit and sugar is often 
as useful in chronic nephritis as is the day of vegetable and egg diet in diabetes. 
But prolonged nitrogen starvation is as bad for the nephritic as for any one 
else, and in some cases increases the water-logging of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
But the strictest moderation must be enjoined. Tea and coffee Used to be 
forbidden, because of the methyl-purins they contain, but in out opinion 
tliis restriction is unnecessary. 

Diuretics . — ^Diuretics should be used with caution in chronic nephritis. 
When there is marked cedema the fluid intake should be limited to a litre or 
perhaps 2 pints in the 24 hours, but the patient should not be allowed to be 
thirsty. In some oases the administration of potassium salts by mouth acts 
42 
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a$ an efficient diaretic {vide treatment of nephrosia)* Saline dinietioB in the 
form of citrates and acetates may be safely given, provided that the dose is 
moderate, and that the possibility of alkalosis developing in severely damaged 
kidneys is remembered. Urea may be given in those cases in which the 
blood urea is low, and in which the danger of a rising blood urea is not 
anticipated. The caffeine group of drugs should be employed with caution, 
and when used they are best given in small doses, and then withheld if 
diuresis does not result. Theophylline and sodium acetate grs. 4, or theo- 
bromine and sodium salicylate (diuretin) grs. 10, administered twice or three 
times daily may be prescribed if there is no hsematuria. In general terms 
organic mercury preparations are contra-indicated in chronic nephritis on 
account of the danger of mercury-poisoning. Nevertheless, in cases in 
which oedema is persistent, renal function is adequate and there is an 
absence of aneemia, injection of mersalyl (salyrgan) may sometimes be used 
with advantage. Sixty or 120 grains of ammonium chloride are ^ven on 
each of 2 days before J to 1 c.c. of the drug, and, if tolerated, this treat- 
ment is repeated at intervals of 5 to 9 days. (Edema in chronic nephritis 
may be in part due to heart failure. In this case digitalis may prove a 
valuable and efficient diuretic. A raised blood pressure is not a contra- 
indication to its use. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneys to varying water supply. As in acute nephritis, the drinking of 
large amounts of fluid may, therefore, merely increase the oedema. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the oedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. 

Diaphoretics , — The arguments for and against diaphoretic measures 
will be found under uraemia. Diaphoretic drugs are not suitable for the 
routine treatment of chronic nephritis, as a moist perspiring skin renders 
the patient more liable to chills — always a danger in this disease. A course 
of hot-air baths may sometimes be helpful when there is evidence of salt 
retention. If they are followed by diuresis they are doing good. 

Purgation , — Although efficient action of the bowels must be maintained, 
habitual loose stools are to be avoided, because they weaken the patient and 
promote the absorption of intestinal toxins. The special liability to mer- 
curialism renders calomel unsuitable for routine treatment. 

Acupuncture . — The patient is placed in a cardiac bed with the head 
raised and feet lowered for a day or two before acupuncture is performed 
so that the fluid gravitates into the lower limbs. The preparation for acupunc- 
ture consists of a mackintosh sheet placed under the lower limbs, and 
arranged to form a chute leading into a pail on the floor : the lower limbs 
from the knees to and including the toes are cleaned with ether soap, and 
then with spirit, and placed on sterile towels : the skin is covered with a 
coating of Lassar’s paste. Acupuncture is performed with a medium^sized 
trocar from a Southey’s tube set, the trocar being stabbed through the paste 
and 8^ to the subcutaneous tissues. Beginning at the side of the tendo 
Achillis, 15 punctures are made in line posteriorly in the lower two-thirds 
of the leg. Two lines of punctures about one inch apart are made in each 
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leg. Each leg is then wrap)^ in a piece of stetile jaconet, vrrapped firmly, 
round the tlugh iininediatdy above the Imee, and eeour^ witn adhesive 
tape. Below the jaconet is wrapped loosely round the limb forming a tube 
which conducts the fluid into the mackintosh gutter at the foot of the bed. 
Drainage may continue for a week. By this method fluid may even be 
drained &om serous cavities when there is marked dropsy. 

De<xi^8ulati<m , — This procedure is now reserved for the treatment of 
oedema m the nephrotic type of Bright’s disease if adequate treatment on 
conservative lines has failed to relieve it. 

CJitnate is a valuable help. In this country, Ventnor or anywhere cm 
the south coast from Bournemouth westward is the most suitable oHmate 
that can be obtained. Egypt generally suits such patients particularly well. 
Madeira or California are also quite suitable. The wind and the more violent 
fluctuations of temperature on the Riviera render it much less advisable. 

TreatmefU of complications. — These are ursemia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once chronic 
nephritis is established, cannot completely recover, and the main thing is to 
attune the mode of life to a low key, subjecting the patient to as little strain 
as possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he takes 
ve^ little purin and salt. He can be helped by saline diuretics and un- 
irritating preparations of iron, such as liquor feni acetatis. He will do all 
the better if lus medical man realises that many of the methods recommended 
in the treatment of this disease are impotent, where not actually harmful. 

(6) Pktmary Type — Renal Dysbiotrophy 

Chronic nephritis may develop without any known cause. In such a case 
there is no past history of acute nephritis ; of symptoms of Bright’s disease, 
such as oedema, hsematuria or pain in the back ; nor indeed any history of 
infection, such as scarlet fever or tonsillitis to which the onset of the disease 
can be attributed. The complaint may be found accidentally by the dis- 
coveiy of albuminuria in the course of routine examination. More often 
the diagnosis is first made at a later stage of the disease when there is com- 
plaint of asthenia, ansemia, or liability to fatigue. Sometimes, indeed, there are 
no s^ptoms of the disease until it has reached the terminal stage of uraemia. 

JSEtiology. — This form of chronic nephritis probably belongs to the 
group of congenital-developmental diseases of inborn and familial type, as 
defined by Parkes Weber. According to this view certain forms of cl^onic 
nephritis are inborn constitutional diseases which, though they may manifest 
themselves soon after birth, may sometimes be delayed in their appearance 
until years later. When the disease runs its course and ends fatally within a 
few weeks or months of birth, there can be no doubt of its having been 
present in utero. When it does not manifest itself until after many years of 
antecedent good health, we may assume that the disease was only potentially 
present at birth, the inborn tendency to its development being due to a 
congenital tissue inferiority or dysbiotrophy. The reasons for this view are : 
(1) the absence of a discoverable setiology already referred to ; (2) the not 
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uacominon lamilial occumnoe of the complaint ; (3) the finding poat mortem 
of eongenitid abnormalitiee in the kidneys or urinary tract ; and (4) that in 
its course, which is latent, pro^essive and invariably fatal, the malady 
resembles many other diseases which belong to this congenital-developmental 
class. 

Familial hcemorrhagic n^hriHs, which is also hereditary and apparently 
congenital, is a rare condition. In one family 16 cases oconir^ among 
28 individuals in 3 generations, 8 being in males, 7 of which ended fatally 
in early life, and 8 in females with only 1 death. The disease evidently 
runs a more benign course in the female. In one patient the first symptom 
occurred when only 3 weeks old, in another when 2 years old, while in the 
remaining cases the onset was quite early in life. Most of the oases have 
been characterised by recurrent attacks of h»maturia, sometimes consider- 
able in amount. As such attacks may be preceded by an increased nitrogen 
output, some inherited form of protein sensitivity seems a probable factor. 
As deafness may also be familial, it is interesting to note that it was marked 
in 6 of the 16 patients, and one otherwise healthy member of the family 
was also deaf. The condition usually terminates in ursamia. 

Pathology. — ^The kidneys are small, pale and fibrosed. One kidney may 
be smaller than the other. Congenital deformity is not uncommon : occa- 
sionally one kidney is absent or represented by only a nodule of fibrosed 
tissue, from which an atrophied ureter has its origin. On microscopic examina- 
tion there is diffuse fibrosis of the kidneys ; many glomeruli are atrophied, 
others show varying degrees of inflammatory reaction. 

Symptoms, — In the rare cases that appear in infants of a few weeks or 
a few months old, the symptoms are those of urflemia, namely, dyspepsia and 
loss of weight leading to diarrhoea, vomiting and cachexia. In those that 
develop about the age of puberty the disease may cause infantilism (renal 
dwarfism) ; and bone deformities resembling rickets often develop, and may 
be associated with a low calcium content of the blood, leading in some 
instances to a compensatory enlargement of the parathyroids. In one group 
of cases there is cardiac hypertrophy, a considerably raised blood pressure, and 
retinitis. In these arteriolar changes (diffuse hyperplastic sclerosis) are found 
post mortem. In others the blood pressure is normal or subnormal. In 
another group (first described by Rose Bradford in 1904) the disease makes 
its first appearance between the ages of 20 and 30 years. It may appear 
suddenly in the form of ureemia without warning, and become rapi^y fatal. 
Even in those cases in which the kidneys are found post mortem to be white, 
fibrotic and greatly reduced in size, with diffuse inflammatory changes of 
long standing, early adult life may have been apparently perfectly healthy, 
and s^ptoms of the disease may have been present for omy a few months. 

Differential Diagnosis. — Loss of weight, a sense of fatigue, ansemia and 
dyspepsia, may have been so marked as to raise the question of tuberculous 
disease or neoplasm. When there is marked asthenia and pigmentation, 
Addison’s disease may be suggested, or the differential diagnosis may lead to 
the suspicion of pernicious anemia. In cases with high blood pressure a 
juvenile form of h 3 rp 6 rpi 6 aia must be excluded. When there is marked polyuria 
with urine of low specific gravity, the possibility of diabetes insipidus arises. 

Treatment.--^The disease is essentially progressive, and treatment can 
only be symptomatic. 
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CHRONIC INTaRSTITIAl- NEPHRITIS* INCWDING 
malignant NEPHRCmSEOSB 

Synonyi:n.^Graiitdar Kidney. 

When this term was first used it innluded a number of elinioal entities^ 
which together formed a somewhat motley group. Amnng theee neytai K* 
forms of chronic nephritis have now been identified as such, particulady the 
type recogmsed by Rose Bradford as the small white kidney, and classified 
by us under chronic nephritis, primary form. Clifford Allbutt identified 
h 3 rperpie 8 ia, Samuel West and others recognised the senile kidney. Some 
authors are inclined to think that after excluding these clinical forms only 
a single entity, malignant nephrosclerosis, remains. Chronic interstitial 
nephritis,’' however, probably still includes more than one clinical entity, 
and it is for this reason that we have retained the term. 

Etiology. — The causation of malignant nephrosclerosis is unknown, 
but probably those factors which apply to h 3 ^erpiesia already described 
are concerned. Malignant hypertension, however, tends to make its appear- 
ance at an earlier age, and is not uncommon at any age after 35 years, and 
is frequent between the ages of 40 and 65. According to Ellis it is more 
common in men than in women. As to the other cases included under the 
term “ Chronic Interstitial Nephritis,” the astiology is unknown, but gout, 
lead poisoning and alcohol are thought by some to be factors. Byphilis is 
not a cause. 

Pathology. — The kidney tends to be reduced in size, is tough, and red 
in colour. The capsule is adherent, leaving a finely granular surface on 
stripping. Sometimes the capsule is thickened and splits on attempting to 
strip it, thus giving an erroneous impression of a smooth surface. Retention 
cysts may be seen, both on the outside and the inside of the organ. On 
section the cortex is reduced ; not only is it shrunk from without inwards, 
making the organ smaller, but the increase of intrapelvic fat shows that it 
has also shrunk from within outwards. The vessels are unduly prominent. 
The glomeruli show signs of infiammatory reaction, and the interstitial tissue 
in their neighbourhood is increased and infiltrated with small cells, generally 
of the mononuclear type. These areas of disease are patchy, and form 
wedge-shaped areas, with their apex towards the cortico-meduUary zone. 
The intervening areas of renal tissue show little or no change. The histological 
lesions in the arteriae interlobulares and vasa afferentia, as also the patchy 
small-cell infiltration in the kidneys and evidence in some glomeruli of pro- 
liferation of the cells of Bowman’s capsules, provide evidence of inflammatory 
reaction. The cardiovascular changes are those described under hyper- 
pietic kidney (benign nephrosclerosis). In addition a characteristic lesion 
is acute arteriolar necrosis, while focal necrosis of the capillary tuft is common. 
Hemorrhagic infarction of some glomerular tufts may be found. The 
distribution of the renal lesion in chronic interstitial nephritis is distinct 
from that in chronic nephritis, for in the latter the lesion is diffuse and every 
glomerulus is more or less altered in structure. In advanced cases of chronic 
interstitial nephritis, however, the extent of structural alteration extends and 
becomes more diffuse. 

Symptoms. — The subject of chronic interstitial nephritis often fails to 
seek medical advice until the condition has become well advanced, and this 
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ia ipartly because the body adjusts itself to the changes which aie taking place 
in it as a result of the disease, and partly because the disease may develop 
very rapidly in its early stages. Common early symptoms are loss of ener^, 
proneness to fatigue, lack of power of concentration, headache and dyspepsia, 
in other cases the patient feels well, and consults his doctor on account of 
haemorrhage. The source of the bleeding is most commonly from the nose 
lepistaxis), or frank hsematuiia. In other cases it may be a cerebral vascular 
Accident, thrombotic or hssmorrhagic : less often it takes the form of haemate- 
mesis or mehena. Disturbance of vision due to retinal haemorrhages, or 
sudden blindness due to haemorrhage into the vitreous are not uncommon 
early symptoms. A woman may complain of bleeding from the uterus, and 
rarely a blood-stained seminal discharge is the initial symptom in a man. 
In other cases the initial symptoms are cardiac, and the patient complains 
of cardiac pain, shortness of breath, or consciousness of the heart's action. 
Nocturnal frequency of micturition may be an early symptom. On examina- 
tion the patient will be found to have an increased blood pressure, the systolic 
ranging between, say 200-240 mm. or even higher, and the diastolic over 
120 mm. There is also cardiac hypertrophy, but the case differs from a 
hyperpietic kidney (benign nephrosclerosis) in one or more of the following 
ways. Thus, the complexion tends to be sallow, and often there is loss of weight 
and some degree of secondary anaemia. The urine may contain only a trace 
of albumin, but more frequently it contains an appreciable quantity, namely 
0*1 per cent, or more. The urinary deposit characteristically contains red 
blood corpuscles and granular and ^aline casts. When the disease is fully 
established, the urine has a low fixed specific gravity, varying between 1008 
and 1012. Further examination may show impairment of renal function, 
and the blood urea may be raised to 70 mgm. per cent, at least. On examina- 
tion of the eyes, in addition to arterio-sclerosis of the retinal vessels, retinal 
haemorrhages and exudates, oedema of the disc and retina, and some detach- 
ment of the retina may be found. Ellis has emphasised the diagnostic import- 
ance of papilloedema in malignant nephrosclerosis. 

There are cases of chronic interstitial nephritis which run a moat rapid 
course in the initial stage. The clinical features are hypertension, cardiac 
hypertrophy and hsemorrhage. Toxic symptoms make their appearance 
within 3 to 6 months of the onset, and by this time some degree of failure 
of renal function may be demonstrated by clinical tests, or the patient's 
symptoms may already be those of ursBmia. The whole evolution of the 
disease and its fatal termination in uraemia, cerebral haemorrhage or cardiac 
failure, may take place within a period of 12 to 18 months. 

There are other cases in which there may be a preceding period of five 
or more years during which time the patient is known to have hyperpiesia, 
and complains only of cardiac symptoms which are readily explained in 
terms of it. Meanwhile the disease-process seems to be more or less stationary, 
and then for no obvious reason the disease takes a progressive form, and a 
terminal acute phase lasting only 3 to 6 months is ushered in by an 
attack of hsematuria or epistaxis, by retinitis, or by symptoms of renal failure, 
and the toxic picture of chronic interstitial nephritis rapidly develops. 

On the other hand, there are chronic forms of the complaint which pursue 
a varied course different from the grave progressive course of mahgnant 
hypertension. The variety of the clinical picture which these cases present 
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makes their description difficult, and it is to allow of their recognition, and in 
order to leave the subject open for further cWoal and histologioal observation, 
that the term '' chronic interstitial nephritis has been retained. Thus, a 
man complains of malaise, loss of healtn and strength, undue fatigue or loss 
of weight. On examination, the chief finding is an appreciable albuminuria. 
At this stage there may be no abnormal cellular deposit, or there may be 
a few red blood corpuscles and hyaline casts in the urinary^ deposit. Banal 
function may be normal. With limitation of his activities and general 
measures of medical treatment, the patient may recover his, health to a 
considerable extent, though the albuminuria persists. From now on, over 
a period of 2 to 5 years, or perhaps longer, reasonably good health is main^ 
tamed. Sometimes the blood pressure is but little raised. There may be 
an attack of hsematuria or epistaxis from time to time. The blood urea 
may be a little raised, and may even remain more or less stationary at a 
level of 60 to 80 mgm. urea per cent, for several years, until finally physio- 
logical adjustments fail, and uraemia, a vascular accident, cardiac defeat 
or an intercurrent infection determines the fatal termination. 

Complications. — The principal complications are due to failure of the 
pump, the tubing, or the filter. In other words, the heart may fail, causing 
venous congestion ; the artery may give way, as in cerebral hcemorrhage ; 
or the renal excretion become so inadequate as to lead to ursemia. Glycosuria 
is sometimes found.* This may be due to alcoholic excess, a factor in the 
causation of the interstitial nephritis. 

Diagnosis. — This rests on the combination of urinary and cardio- 
vascular signs. The differential diagnosis from hyperpiesia is discussed on 
p. 1068, and that from secondary contracted kidney on p. 1312. 

Prognosis. — The disease is usually progressive. Its course may be very 
slow, but after the development of retinitis a fatal ending occurs in the great 
majority of cases within 2 years. In some cases, however, even including 
those in which all the characteristic signs of the disease are present, including 
microscopic heematuria, persistent hypertension and retinitis, the disease 
may reach a stationary phase, and considerable recovery may occur, the 
fatal termination being delayed on occasion for as long as 6 years. For 
this reason a definite prognosis should not be given until a late stage in the 
disease. Tests of renal function afford useful prognostic evidence. Any evid- 
ence of cardiac dilatation, or of urasmia, even of the chronic variety, makes 
the outlook much less satisfactory. Betinal changes are of ill-omen. 

Treatment. — In general terms, this should be carried out on similar lines 
to that for hyperpietic kidney (q-v,), though the response is not likely to 
)>e satisfactory. In addition, the anaemia often calls for treatment. 


HYPERPIETIC KIDNEY 

Synonym. — Benign Nephrosclerosis. 

In this form of renal disease the vascular changes are of greater importance 
than the renal, and it will only be necessary to make a brief reference to 
it here. 

/Etiology. — This is the same as that described under Hyperpiesia (see 
page 1065). 
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Patholoi^. — The chief kidnej changes are in the small vessels. They 
(MHlsist of thickening of the intima and medial hypertrophy. The forlner 
may go on to fatty degeneration and obliteration of the lumen of the vasa 
afferentia, and so cause ischaBmio fibrosis of the glomeruli with atrophy of 
the associated tubules. Thus, the changes in the renal parenchyma are 
largely degenerative in character, rather than the inflammatory changes seen 
in chronic interstitial nephritis. The kidney is slightly reduced in size and 
is somewhat firmer than normal On section, the fine radial striation in the 
cortex is preserved, and throughout the organ the small arteries are pro- 
minent. Histologically the essential lesion is a tliickening of the intima of 
the vasa afierentia and the interlobular arteries, with hypertro|)hy of the 
media. In the early stages there is cellular proliferation in the intima and 
increase of hyaline material. At a later stage there is fatty degeneration 
in the terminal arterioles in contrast to their parent vessels, in which little 
or no fatty degeneration is found. The thickening of the intima may lead 
to obliteration of the lumen, with fibrosis and atrophy of the glomerulus 
and its tubules. At a later stage, too, owing to fatty degeneration and 
atrophy of the muscle fibres of the media, the media may be actually thinner 
than normal. These changes, like those described in chronic interstitial 
nephritis, have a patchy distribution in the organ. The fibrous connective 
tissue in the immediate neighbourhood is thickened, but there is no glomer- 
ulitis and little or no small-celled infiltration, in contrast to the inflammatory 
reaction found in chronic interstitial nephritis. The vascular changes 
described above were originally termed arterio-capillary fibrosis by Gull and 
Sutton. They were first accurately described by Jores under the term 
diffuse hyperplastic sclerosis. 

Symptoms. — These are those of hyperpiesia (see pp. 1066, 1067). 

Treatment. — See that of hyperpiesia (pp. 1068-1070), the heart in hyper- 
tension (p. 996), and renal ureemia (pp. 1327, 1328). 

SENILE OR ATHEROMATOUS KIDNEY 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only necessary to deal briefly with the 
aflection. 

Pathology. — The kidneys show depressed red areas, which are due to 
contraction of fibrous tissue along the mstribution of particular interlobular 
arteries, and, therefore, tend to be conical in form, with their base to the 
surface of the organ. There is an absence of cardiac hypertrophy; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The affected glomeruli accordingly shrink, and the connective 
tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together, and undergo fatty and fibrotic 
changes. The atheromatous kidney is, therefore, generally due to atrophy 
following insufficient circulation, with ponsequent flbrosis. 

Symptoms and Diagnosis. — ^There may be gradual failure of the physical 
and mental powers — described by AUbutt as contraction of the spheres of 
bodily and mental activity ” — rather than the more dramatic events of 
dhfoliio mterstitial nephritis. There is a trace of albumin in the urine. The 
radial artery is thickened and tortuous. The blood pressure is not high, and 
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there is an absence of cardiac hypertarophy. Death by cardiac failnve pt 
interourrent aSections is the commonest ending, while cersbial h«mcrrhage 
and unemia are unlikely. 


URJIMIA 

UrsBmia is the name which has been given in the past to the toxic state 
which complicates or terminates severe Kidney disease, and in which toi^ 
retention occurs. More recently it has been recognised that a high grade 
of urea retention may develop as a result of extra-renal factors. It is proj^sed 
to group these conditions under the name of Extra-renal Urssmia in order 
to emphasise the fact that although the kidney fails in its function, organic 
disease of the kidneys is not the primary fault. 


Ue^saua 

Alkalosis (see also Alkalosis, pp. 405-408). — This is a toxic state charac- 
terised by malaise, gastro-intestinal disturbance, and a variety of nervous 
symptoms due to an increase of the CO^ combining power of the blood plasma. 

Aetiology. — Alkalosis is caused by giving too large doses of sodium 
bicarbonate or other alkali. The mimmum normal tomrance of alkali by 
mouth seems to be the equivalent of 15 g. of sodium bicarbonate in 24 hours. 
If a patient develops alkalosis when taking this quantity of alkali or less, some 
predisposing factor will be found. Such factors are anaemia, kidney disease, 
or vomiting. Of these factors anaemia is important, because of the action of 
haemoglobin as a buffer helping to maintam a constant pH in the blooi 
With a low haemoglobin content in the blood an extra tax is thrown on the 
kidneys, so that in anaemia a smaller quantity of alkali given by the mouth 
may be the cause of alkalosis. Impaired renal function, such as results from 
kidney disease, is another factor predisposing to alkalosis, because the 
kidneys are unable to excrete the excess of alkaU. As alkalosis may itself be 
responsible for kidney damage a vicious circle is set up. It has been suggested 
that chloride loss and the consequent hypochlorsBmia is the cause of the rise 
in blood urea. This explanation cannot, however, account for the whole 
condition, because there are other conditions in which there is a considerable 
loss of blood chlorides without uraemia. The uraemia which develops in 
repeated vomiting, however, is probably due to loss of hydrochloric acid in 
the vomit. 

Symptoms. — The toxic symptoms caused by giving too large doses of 
sodium bicarbonate or other alkali appear from 4 days up to 4 weeks from 
the beginning of treatment (Cooke). The patient complains of malaise, 
dizziness, constipation and headache, which commonly takes the form of a 
sensation of pressure on the vertex. He becomes nervous and irritable, often 
resentful. There is loss of appetite, distaste for food, nausea and vomiting. 
The patient becomes drowsy in the day and sleepless at night. Keapiration is 
slowed, the pulse rapid, the face flushed, and the bpdy perspiring. There is 
aching or actual pain in the trunk and limbs, with tendemesa of the muaclea 
on pressure, and increased muscular irritability. In the severest cases there 
may be tetany or epileptiform convulsions, and if the condition is unrecognised 
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the patient become comatose, with incontmenoe of mine and faeces, and 
die* In addition to the above symptoms, a dry furred tongue, thirst, and at 
a later stage diarrhoea are common. The urine is alkaline, except sometimes 
in the early stages. It contains a trace or cloud of albumin. The deposit may 
contain hyaline or granular casts, and a few red and white blood corpuscles. 
Renal function is impaired, as is shown in nearly all cases by urea retention, 
and in some by failme of the power of urine concentration, which results in 
the excretion of urine of a constantly low specific gravity. There may also 
be a considerable polyuria, amounting to 2 or 3 litres in 24 hours. In most 
cases reported the dose of alkali which has caused alkalosis has been the 
equivalent of 20 g. of sodium bicarbonate given daily for 4 days or more. 
More usually the toxic dose has been the equivalent of 30 to 60 g. of sodium 
bicarbonate daily, and larger doses than this are naturally all the more likely 
to produce the condition. 

^Diagnosis. — ^Alkalosis must be suspected whenever a patient taking 
alkali develops symptoms of malaise, headache, constipation, digestive dis- 
tmbance, or change in the personality. The diagnosis is established by an 
examination of the blood. The blood urea is commonly raised to 60 or 80 mgm. 
per cent., and may reach the high figures found in renal uraemia. The alkali 
reserve, which normally varies between 50 and 75 c.c. COg per 100 c.c. of 
plasma, increases to 90 c.c. or more. The chloride content of both blood 
and urine may be low. The CO 2 combining power of the plasma is the most 
important observation to make, because it precedes the nse of blood urea. 

Treatment. — The administration of alkalis is immediately discontinued. 
Acid sodium phosphate, gr. 10, three times daily after food is administered. 
If the case is under close observation, and if repeated estimations can be made 
of the alkali reserve, larger doses may be prescribed, but on account of the 
danger which exists, owing to renal damage, of a rapid change from alkalosis 
to aoidssmia, some authorities are opposed to giving acid in any form. In 
any case, it is unwise to prescribe ammonium chloride. 

Gastro-renal Uraemia 

Repeated vomiting from any cause may induce alkalosis and thus be 
responsible for urasmia. In acute cases with albuminuria the differential 
diagnosis from renal uraemia is made clinically on the high specific gravity 
and l^h urea content of the urine. In chronic cases a complete blood 
examination and the observation of the degree of alkalosis may be required 
to exclude renal uraemia. 

Diarrhoea may be responsible for uraemia, both on account of the loss of 
fiuid and the resultant loss of chloride. But in this case the uraemia is associ- 
ated with the opposite condition of acidosis, as may be established by the 
estimation of the alkali reserve. In acute cases, treatment is by intravenous 
injection of 200 to 400 c.c. of a 2 per cent, sodium bicarbonate solution. 

Renal (Jramia 

This type of uraemia belongs to a different category from that of Extra* 
Uraemia, because it is prmmrily due to severe kidney disease of which 
it is a complication or a tenmnal pha^. A raised blood urea is the distinguish* 
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mg featttre of uraemia. Nevertheless, the term xeuai urmniia is used hi a 
clinical sense, both because the diagnosis can be made without an estimation 
of the urea in the blood, and because, on occasion^ the patient maj suffier 
from uraemia before the blood urea is appreciably raised. Benal uraemia 
varies greatly in its symptomatology, but, as Clifford Allbutt pointed out, 
it is generally characterised by anaem ia, headache, nausea, lethargy^, retjniti S i ^ 
convulsions or coma. ’ " 

' " AlthoupTiEere are many factors in support of the so-called retention 
theory of uraemia, its complete explanation in biochemical terms is not yet 
clear. 'll; 

In view of the high blood urea in severe uraemia, urea retention might be ^ 
regarded as the simplest explanation of the condition. It ITasHBeen shown i 
experimentally that the administration of massive doses of urea causes 
headaches, giddiness, apathy, drowsiness, bodily weakness, nausea and 
diarrhoea — a group of symptoms characteristic of chronic uraemia. But that 
this is not the whole explanation of uraemia is shown by the fact that 83rmptoms 
of uraemia may be present before the blood urea has risen to a level pro- 
portionate to the symptoms. It has been suggested, therefore, that other 
renal excretory products, such as m^can, uric acid and the salts of urine, , 
may contribute to the urtemic stated ' l¥hen the hypobromite method is used 
for the estimation of urea in the blood or cerebro-spinal fluid other nitro- 
genous products than urea are estimated. The urease method gives the amount 
of urea only, so that the difference between the results obtained by these 
two methods is an indication of the quantity of amine bodies other than 
urea, and to these bodies some at least of the clinical syndrome is probably 
due. But even this expansion of the retention theory to include nitrogenous 
bodies other than urea does not explain urssmia, because in complete sup- 
pression of renal function, such as occurs when the ureter of a single kidney is 
completely destroyed by any cause (Ascoli’s urinssmia), the clinical picture is 
entirely different from that of ureemia complicating acuto and chronic Bright’s 
disease. Ascoli says : Severe urinsemia in man is chiefly manifested by 
bodily weakness and languor, which often appear before any other symptoms, 
but generally lead to progressive mental weakness and exhaustion, often 
ternunating with great suddenness. The greater part of the most prominent 
symptoms of uraemia are, however, lacking, especially the severe and acute 
mental disturbances, the sudden amaurosis, and the epileptic phenomena in 
general. Only in occasional cases do the symptoms resemble uraemia.” The 
name of laJbmi ureemia is sometimes given to this condition, but it is hardly 
suitable. It has also been held in the past that uraemia may be due to some 
precursor or derivative of urea or other nitrogenous body normally secreted 
by the kidneys, but there is no convincing evidence of the accumulation of 
such bodies in the blood at least in such quantity as to cause uraemia. 

It is evident that the retention theory and a failure of the excretory 
function of the kidneys do not provide a complete explanation of renal 
uraemia. But the kidneys have two other important functions, namely, the 
regulation of the osmotic pressure of the blood and the regulation of its 
hydrogen-ion concentration. Now, in uraemia the ^d-base equilibrium is « 
and there is a fall in the GOg combining ^owir bf the blood plama; 
that is to say, acidaemia. If this state of acidaemia is corrected by the adrnm^ 
jtr^tion of alkali in such dosage as to reside the CO^ power of tbe 
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plamta to the patient m&j be lelieved of the more acute symptoms 

of ttinsmia, and may be mamtained symj^tom^&ee for several weeks or niontbi. 
Otf if the uisemic state is the complication of a recoverable disease, as in the 
utSBinia of acute nephritis, or the ursamia complicating or following operations 
on the urinary tract, the mtOration of the aoid-base ecjuilibrium in the blo<^ 
.may save the patient’s life. The fact is that when diseased kidneys fail in 
their functioh of maintaining acid-base equilibrium, and even when the 
disease is not so severe as itseu to have determined the onset of urssmia, the 
administration of alkali or acid in excess readily causes ursmia. Further, 
both acidaemia and alkalosis in themselves cause renal damage, and thus 
Aggravate pre-^ezisting renal disease. In this way a vicious circle is set up. 

In order to realise fully the way in which a grave disturbance of the acid- 
base equilibrium of the blood caused by giving too much alkali to a patient 
with presumably previously healthy kidneys, the reader is referred to alkalosis. 
In a severe case of alkalosis the clinical syndrome may be indistinguishable 
from renal uiCBmia, including albuminuria, low specific gravity urine, oylin- 
druria, high blood urea, polyuria, thirst, lethar^, loss of appetite, nausea, 
vomiting, constipation, diarrhoea, coma, convulsions and death. 

There is another approach to the interpretation of some of the symptoms 
of uraemia. Symptoms similar to those occurring in the cerebral type of 
uraemia may be produced by a disturbance of the cerebral circulation due to 
(Bdema of the brain, or to spasm of one or more of the cerebral arteries without 
a ^6 in the blood urea. In either case a raised blood pressure is the deter- 
minmg factor. In the acute cases, headache, vomiting and bradycardia are 
the important clinical features, and because of the rise of blood pressure which 
oharaoterises the attack, it is described as a hypertensive cerebral attack. 
Even in cases with a high blood urea the cerebral symptoms may be due to 
disturbance of the cerebral circulation, and treatment by lumbar puncture 
or venesection, according to the indications provided by the particular case, 
may abort or cut short the attack. (Vide Diagnosis.) 

It may be concluded that some of the symptoms of renal urfismia are due 
to a toxsemia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of the clinical syndrome is due to a failure of the kidneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidsmia 
that results is in part due to a failure of the kidneys to excrete acid phosphates 
(Mamott and Bowland). Other symptoms, such as increased nerve excit- 
ability and localised muscular twitchmgs, have been attributed to a fall in 
the blood calcium by de Wesselow, and Isod Bennett compares such twiteh- 
ings with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral oedema or vascular spasm, may play a part. On 
these several lines we are approaching an imequate explanation of the 
uimmic syndrome. Lastly, account must be taken of the possibility of the 
secretion of a pressor substance by ischsemic kidneys being a factor in the 
causation of the uissmio state. 

Symptoms.-^A convenient clinicabclassification of the types of urssmia 
is : (1) Cerebral in the fulminating and acute cases ; (2) RespirtUory where 
aoi d ie ini a is predominant ; and (3) Gastro’drUestiTial in the chronic cases. The 
terms acute and chronic apply to the unsmia and not to the disease responsible 
for it. But each of these types is xealiy nervous in origin. Usually the first 
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tfpe begins witb sevelHS BroWiuiim and twitcbings of tbe face 

s^ hands follow. The tmEohm^ tmy become aggrairated into epileptifonn 
oonvulsionai and the drowsiness may deepen into coma, ending in death* 
But several important departures from this course may occur. Sudden 
loss of vision, amaurosis, is not infrequent, although the fundi may not 
show the changes charaoteiistio of albuminuric retinitis. Lo cal jpaUdes, 
hemiplegia or monoplegia, may oome on spontaneously or aftenTcdhViOindh, 
and are frequently due to small vascular lesions. Intense jtoldhg, the 
shin, tingling and numbness of the extremities, muscular cramps or insonwa 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. The cerebral t^pe 
is often rapidly fatal, but convulsions and amaurosis, though more strikmg, 
are less grave than the other symptoms. In the epidemic of war neplmtis 
we saw seven instances of uraemic convulsions with complete recovery from 
the nephritis. 

The commonest mspiratory symptom is dysjpnoea, often paroxysmal, to 
which the name of uraemic asthma is pven. It is associated with a fall in 
the OOf of the alveolar air from the normal 5 per cent, to 3 per cent, or lower. 
There is diminished alkalinity of the blood, from the presence of some non- 
volatile acid, Addison called attention to the hissing character of the 
respirations in this condition. In all types of uTasmia there is a tendency 
to stomatitis, and this is perhaps particularly so in urflettiic asthma. This 
combination of dyspnoea of a hissing character in a drowsy patient with 
bleeding gums often characterises the terminal phase of uraemia. At first 
there may be no signs in the chest except the or^ary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 
moist sounds from the onset of oedema of the lungs. The hea^ failsj the 
patient becomes steadily waterlogged, slipping down into the bed from the 
orthopnqeic position as he becomes more and more drowsy. The fatal issue 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Cheyue-Stokes’ respiration. 
The whole of the cerebral functions may then show a curious penodiciiy ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apnceio pause succeeds, 
the pulse slows down again, the pupil contracts and the patient becomes 
quieter or even comatose. 

The gastro-inteatinal symptopc^ are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of ursemia as one of ample dyspepsia. Apart from 
the urine, there is, however, one significant point: the dyspepsia may 
improve under treatment while the vomiting persists. lEn Simple dySpepaA 
vomiting Is never the last symptom to olear up. It is stated that this 
vomit^ has no relation to meals, but this is far from being invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
oases the vomiting may be quite uncontrollable, when the prognosis^^becomed 
correspondingly grave. ^ . 

Attacks of diarrhoea are not uncommon in chronic nephritis and^Jare^not 
in thamselvei significant of uromia. The amount of nii^enoiia excretion 
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plaftSOA to nonnAl> the patient may be relieved of the more acute BymptomB 
of tmeiiiia» and may be maintained spuptom^free for several weeks or months. 
Or, if the uraemic state is the complication of a recoverable disease, as in the 
urmmia of acute nephritis, or the uraemia complicating or following operations 
on the urinary tract, the restoration of the acid^base e<juilibrium in the blo<^ 
may save the patient’s life. The fact is that when diseased kidneys fail in 
their function of maintaining acid-base equilibrium, and even when the 
disease is not so severe as itself to have determined the onset of urssmia, the 
administration of alkali or acid in excess readily causes ursBmia. Further, 
both acideemia and alkalosis in themselves cause renal damage, and thus 
aggravate pre-existing renal disease. In this way a vicious circle is set up. 

In order to realise fully the way in which a grave disturbance of the acid- 
base equilibrium of the blood caused by giving too much alkali to a patient 
with presumably previously healthy kidneys, the reader is referred to alkalosis. 
In a severe case of alkalosis the clinical syndrome may be indistinguishable 
from renal uremia, including albuminuria, low specific gravity urine, cylin- 
druria, high blood urea, polyuria, thirst, lethargy, loss of appetite, nausea, 
vomiting, constipation, diarrhoea, coma, convulsions and death. 

There is another approach to the interpretation of some of the symptoms 
of uraemia. Symptoms similar to those occurring in the cerebral type of 
uraemia may be produced by a disturbance of the cerebral circulation due to 
oedema of the brain, or to spasm of one or more of the cerebral arteries without 
a rise in the blood urea. In either case a raised blood pressure is the deter- 
mining factor. In the acute cases, headache, vomiting and bradycardia are 
the important clinical features, and because of the rise of blood pressure which 
characterises the attack, it is described as a hypertensive cerebral attack. 
Even in cases with a high blood urea the cerebral symptoms may be due to 
disturbance of the cerebral circulation, and treatment by lumbar puncture 
or venesection, according to the indications provided by the particular case, 
may abort or cut short the attack. (Vide Diagnosis.) 

It may be concluded that some of the symptoms of renal urfismia are due 
to a toxsemia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of the clinical syndrome is due to a failure of the kidneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidinmia 
that results is in part due to a failure of the kidneys to excrete acid phosphates 
(Marriott and Howland). Other symptoms, such as increased nerve excit- 
ability and localised muscular twitchmgs, have been attributed to a fall in 
the blood calcium by de Wesselow, and laiod Bennett compares such twitch- 
mgs with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral cedema or vascular spasm, may play a part. On 
these several lines we are approaching an £^equate explanation of the 
unsmic syndrome. Lastly, account mu^ be taken of the possibility of the 
secretion of a pressor substance by ischssmic kidneys being a factor in the 
causation of the nrasmic state. 

Symptoms. — convenient clinical Classification of the types of uisdmia 
is : (1) Cmbral in the fulminating and acute cases ; (2) Resfiratory where 
aoi d i mia is predominant ; and (3) Gastro-ifUesUndl in the chronic cases. The 
Uanm aeute and chronic apply to the ursBmia and not to the disease responsible 
for it. But each of these types is really nervous in origin. Usually the first 
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tjrpe begins with severe headache* Drawsiness and twitchings of the face 
and hands follow. The twiibluhgs may become a^rUtated into epileptifom 
oonvulsionsj and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur* Sudden 
loss of vision, amaurosis, is not infrequent, although the fundi may not 
show the changes characteristic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may come on spontaneously or aftefl^ convulsion, 
and are frequently due to small vascular lesions. Intense ij^ohing of, the 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. The cerebral type 
is often rapidly fatal, but convulsions and amaurosis, though more striking, 
are less grave than the other symptoms. In the epidemic of war nephritis 
we saw seven instances of ursemic convulsions with complete recovery from 
the nephritis. 

The commonest rospiratory symptom is dyspno^, often paroxysmal, to 
which the name of lirseimc asthma is ^ven. It is associated with a fall in 
the OOt of the alveolar air froxn the normal 5 per cent, to 8 per cent, or lower. 
There is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of utssmia there is a tendency 
to stopaatitis, and this is perhaps particidarly so in ursemic asthma. This 
combination of dyspnoea of a hissing character in a drowsy patient with 
bleeding gums often characterises the terminal phase of urssmia. At first 
there may be no signs in the chest except the ordinary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 
moist sounds from the onset of oedema of the lungs. The heart fails^ the 
patient becomes steadily waterlogged, slipping down into the bed from the 
orthopnoeic position as he becomes more and more drowsy* The fatal issue 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Cheyne-Stokes’ respiration. 
The whole of the cerebral functions may then show a curious periodicity ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apnceio pause succeeds, 
the pulse slows down again, the pupil contracts and the patient becomes 
quieter or even comatose. 

The gastro-intestinal symptoms are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic* Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of utsemia as one of simple dyspepsia. Apart from 
the urine, there is, however, one significant point : the dyspepsia may 
improve under treatment while the vomiting persists. In simple dySpCpria 
vomiting is never the last symptom to clear up. It is stated that this 
vomiting has no relation to meals, but this is far from being invariably true. 
Vomiting may occur only then, and so the mistake is made. In severer 
oases the vomiting may be quite uncontrollable, when the prognosis^becomes 
correspondingly grave. 

Attacks of diarrhesa are not uncommon in chronic nephritis and^are'not 
in themselves significant of ureamia. The amount of nitrogenous excretioiiL 
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occu^ng hy the bowel, when urinary elinunation is inadequate, irritates 
the intestine and leads to the so-called albuminuric ulceration. Another 
explanation of this condition is that hemorrhages which occur here as else- 
where in chronic nephritis are the precursors of the ulceration. There may 
also be an intense catarrhal or even ‘‘ diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to ursemia, for such lesions are conspicuously absent at least in the asthmatic 
and gastric syndromes. It is accordingly inadvisable to call these symptoms 
arsBmic, as is generally done. At any rate the term should be confined to 
those violent choleraic attacks which are out of all proportion to the local 
lesions. Both the vomiting and diarrhcsa are sometimes regarded as an 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this, 
but it must not be forgotten that either vomiting or diarrhoea may so alter 
the pH of the blood as to aggravate existing renal damage. It is this altera- 
tion which may actually determine the onset of ursBmia. 

Diagnosis. — This brief account of the symptoms of ursemia will indicate 
also some of the pitfalls besetting diagnosis. When the patient is known to 
^ have had Bright’s disease, or indeed any disease or injury to the urinary 
system, the possibility of uraemia will arise. The finding of hsematuria, 
albuminuria, cylindruria, low specific gravity urine, bacilluna or pyuria, will 
indicate urinary disease. The estimation of the blood urea and CO^ com- 
bining power of the plasma will often be necessary to establish the diagnosis. 

The first differential diagnosis to make is beWeen extra-renal and renal 
uraemia. The causes of extra-renal uraemia must be inquired into, particu- 
larly as to whether the patient is taking alkali. Anaemia is a predisposing 
factor. The importance of vomiting and diarrhoea in causing extra-renal 
uraemia must be taken into account. In acute extra-renal uraemia, such as 
may be due to vomiting, the concentration of urinary urea is high. In 
chronic cases, however, secondary kidney damage may lead to polyuria, low 
specific gravity urine, and low urinary urea even in extra-renal uraemia. 

Certain conditions which clinically resemble uraemia are separated from 
it under the term pseudo-urcBmia, because they have a different pathology 
and belong to a different order of clinical events. The commonest cause of 
pseudo-uraemia is cardiovascular disease. Under this heading are to be in- 
cluded the convulrive seizures and varied evidence of cerebral disturbance in 
arterio-sclerotic subjects in whom the symptoms are due to vascular lesions, 
sometimes limited to capillary areas, in the brain. Heart failure, when 
responsible for cerebral disturbance, nocturnal dyspnoea, Cheynes-Stokes’ 
breathing, and on occasion psychosis, belongs to the same order of events, 
and has to be distinguished from true ursemia. It may be a matter of con- 
siderable difficulty to distinguish between cardiovascular disease in which 
the right side of the heart is failing, and in which there is renal congestion with 
albuminuria, microscopic hsematuria and cylindruria — ^a difficulty which may 
be increased by the fact that the blood urea may rise to 80 or 100 mgm. per 
cent, in congestive heart failure. Furtiier, in true or renal uriemia carmac 
failure may be an important complicating factor. In simple congestive heart 
ffluluie the urine is loaded with urates, its specific gravity is raised, twitchings 
do not occur, and the blood urea is normal or inconsiderably raised. Disorder 
of tilie cerebral circulation, whether due to cerebral thrombosis, capillary 
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hemorrhages, angio-spasm, or cerebral oedema, ma^r be responsible for tran- 
sient monoplegia or hemiplegia, convulsions and coma* In some cases these 
and other 83 niiptoms of central nervous origin are associated with a sudden 
rise in blood pressure and constitute hTpertensive cerebral attacks. In other 
cases the intracranial disturbance is due to oedema of the brain, as was fisst 
suggested by Traube in 1860. In this tjmc of attack the patient is usually 
under the age of 40. There is complaint oi sudden severe headache. Drowsi- 
ness is common, and motor weakness with focal signs or loss of vision may 
be transient phenomena. Retinal hsemorrhagcs, ezudates and papilloedema 
appear within a few hours. The blood pressure rises and the cereoro-spina] 
fluid pressure is also raised (McAlpine). The blood urea is normal unless the 
attack occurs as a complication of ureemia. (Edema of the brain is found 
post mortem. 

Other diseases which may simulate ureemia are cerebral tumour and 
meningitis. Some cases of cerebral tumour without localising signs, but with 
the classical symptoms of headache, vomiting and optic neuritis, may bo 
very difflcult to distinguish from ureemia, if there is chronic nephritis as well 
— a not very uncommon complication in syphilitic tumours of the brain. 
But such cases are more chronic in their course than ureemia. If the cerebral 
type of ursemia be accompanied by pyrexia, as it sometimes is, the question 
of meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 
Lastly, when the ursemic state has reached the stage of coma the differential 
diagnosis from alcoholic poisoning, status epilepticus, trauma, opium, diabetic 
coma, the apoplectiform onset of general paralysis and cerebral hsemorrhage 
must be made. In all such cases a careful examination of the urine is essential, 
because comparatively slight renal inadequacy may lead to toxic symptoms 
by the retention of some poison which would otherwise have been promptly 
eliminated. Thus salicylates, iodides, opium and mercury are badly excreted 
by the nephritic. 

Treatment. — As in the case of extra-rena) liisemia the maintenance of the ) , 
normal acid-base balance of the blood is of flrst importance. In most cases 
of renal uraemia there is acidsemia, and this is treated by the cautious admini- 
stration of alkali by mouth, or by the intravenous injection of a 2 per cent, 
solution of sodium bicarbonate 200 to 400 c.c. Anaemia renders the acid- 
base balance unstable. It is treated by the administration of iron, and 60 to 
90 grains of iron and ammonium citrate are given in divided doses daily, 
provided the salt does not upset the digestion. Vomiting and diawhoea 
should be checked, because they weaken the patient,' prevent assimilation of 
food and cause dehydration. Vomiting causes alkalosis, and diarrhosa may 
cause acidasmia* A bismuth mixture or 3 mim*ms of dilute hydrocyanic acid 
and 10 minims of solution of adrenaline hydrochloride 1 in 1000 in half an 
ounce of water given every 3 or 4 hours may afford relief. 

The retention of urea is treated bv a low nitrogen diet. The diet advised > 
for acute nephritis may be given with advantage for a week or 10 days, and 
after this for 1 or 2 days in each week. If a low nitrogen diet is continued it 
must at least be adequate in its protein content to retain nitrogenous equi- 
librium, for which" purpose 1 G. per kilo body- weight is required. Elimination , 
is promoted by maintaining bowel function, avoiding constipation on the ^ 
one hand, and diarrhcea on the other. According to von Noorden, 8 G. of 
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nitrogen can be excreted by the bowel in the day and 3 by the skin. Strong 
aperients and mercurial preparations should not be employed. A good 
evacuation may be secured by magnesium sulphate 30 to 60 grains repeated 
as necessary, 60 to 90 grains ot pulv. jalapas co., 1 oz. of mist, senne co., or 
.^0 to 90 grains of compound liquorice powder. The function of the skin is 
promoted by suitable clothing, wearing wool or flannel next to the skin, and 
sleeping beWeen blankets. Much sweating may have disadvantages that it 
causes dehydration, and gives the kidneys a more concentrated and therefore a 
more irritating urine to secrete. The vapour bath or hot pack is more trying to 
the heart than the hot-air bath. None of these measures should be continued 
more than a quarter of an hour after sweating has begun, and a careful watch 
must be kept on the pulse ; the procedure should be stopped at once if there 
are any signs of collapse, and stimulants should be at hand. If the treatment 
is having a good effect, sweating will begin at a lower temperature with 
successive baths. A nightly hot bath, containing 4 tablespoonfuls of mustard, 
followed by wrapping in hot blankets until sweating has ceased, is useful in 
some chronic cases, even where there is no oedema. Pilocarpine is no longer 
advised to provoke sweating. 

Headache and other symptoms of cerebral irritation may be relieved by 
lumbar puncture when accompanied by an increase in cerebro-spinal fluid 
pressure. It is safe to draw off 10 or 20 c.c. if the pressure is raised, but if with 
the drawing off of the fluid there is increase of headache the needle should 
be withdrawn immediately. If the headache is due to a hypertensive attack, 
particularly if there is evidence of congestive heart failure, venesection may 
give relief. The withdrawal by venesection of 10 to 20 oz. of Wood may cure 
the headache, and it may stop convulsions in acute nephritis with an over- 
burdened heart. Venesection is contra-indicated in chronic urcemia with 
anasmia. Bromide and chloral hydrate will often relieve headache. Twenty 
to 30 grains of sodium bromide with 15 to 20 grains of chloral hydrate are 
given by mouth. Aspirin, phenacetin and codeine are other useful drugs 
best prescribed in combination in severe cases. Morphine, papaveretuin 
(omnopon) and dilaudid are reserved for intractable cases, and are to be used 
with caution. 


LAKDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

riofinition. — A pathological condition in which the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

AEtiology. — This affection is now rarely met with. It attacks men more 
than women, and although occasionally seen in children it is more likely to 
occur in adolescence and earlier adult life, being uncommon after fifty years 
of age. It is usually due to chronic suppuration, especially in bone, chronic 
tuberculosis and syphilis. It rarely occurs in other chronic infections, but it 
has been described in severe rheumatic 'heart disease, and a certain amount of 
amyloid change has sometimes been found post mortem in patients suffering 
from chronic cardiovascular disease and chronic nephritis in the absence of 
ohronio suppuration. As it is a degenerative change it has however more 
affinity with nephrosis than with nephritis. 
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Pathology* — Amyloid material or laidaceia is a product of protein 
degeneration, and consists of protein linked with chondroitin-Bidphuiie 
acid. The latter subatance is a normal oonstitnent of elastic tissue and 
cartilage. In uncomplicated cases, the aHected kidney has the appearanoe 
of a large white kidney with a smooth surface and a capsule that stnps easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; ' the glomeruli 
may be visible as minute translucent spots. The pyramids are dark red, in 
contrast to the pale cortex. K a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl-violet, amyloid material takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others are 
normal, and its incidence is often partial within a single glomerulus. The 
afierent arterioles, vasa recta and capillary plexus are next afifected ; in more 
advanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid deposits in the interstitial tissue. In most cases there 
is an associated nephritis, interstitial rather than parenchymatous. The 
kidney lesion is generally the most striking part of a widespread lardaeeous 
degeneration which also involves the liver, spleen and intestine ; less 
commonly the blood vessels of the thyroid, suprarenale, pancreas, heart and 
brain may be aftected as well. Occasionally only the kidney is implicated. 

Symptoms. — The onset is insidious and the symptoms are not likely to 
occur unlewss chronic suppuration has eidsted for at least 3 months. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline and granular casts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in the past history or present 
condition, namely, chronic suppuration or syphilis ; (2) on the general 
condition of the patient, namely, a secondary anaemia, which may reach an 
extreme grade, with a pale or alabaster ” facies and cachexia ; (3) on 
signs of lardaeeous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. 

^urse and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from ursemia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the kidneys is less likely than is recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced cases surgical treatment may be too late, even 
though it is successful in eradicating the septic focus. In all cases fresh sir 
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and sunlight and a nourishing diet are essential. Iron, arsenic and cod«liver 
oil should be given. Cases of syphilitic origin should be treated with bismuth 
and arsenic, while mercury and iodides should rarely be given, and then only 
with caution since even therapeutic doses have product serious reactions. 


PYELITIS 

Definition. — Pyelitis is inflammation of the renal pelvis. The changes 
in the renal parenchyma are those described under Tozsemic Kidney. Pyelitis 
may be complicated by nephritis, and the condition is then termed pyelo- 
nephritis. 

.etiology. — Most cases are due to a blood-borne infection of the renal 
pelvis, and it may be noted in this connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream ; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
when there is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent, (b) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis is more common in females than in males. Its age incidence 
depends on the determining cause. Thus, it is common in female infants, 
as a result perhaps of urethral infection, to which they are more liable than 
male infants. It is not an uncommon complication of pregnancy, occurring 
especially in the fifth month of gestation. It is common in males at a later 
age, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with the normal flow of urine, may be the determining cause 
of pyelitis. Thus it is a common complication of hydronephrosis from 
whatever cause. It often complicates stone in a kidney, tuberculosis of the 
kidney and new-growths of the renal pelvis. The frequency of pyelitis as 
a complication of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — The mucous membrane of the pelvis is swollen, cedematous 
and hyperromic, and the submucous venules are engorged. Where there is 
obstruction, the pelvis is dilated and contains a slightly turbid or opalescent 
fluid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thicketcad. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenchyma. 

BaciUus coll is by far the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteus and typhoid 
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^ups may be found. The infecting micro-organism is readily recovered 
nom the urine. 

Sjrmptoms. — The clinical types of pyelitis differ greatiy from one another, 
and the condition may be responsible for an acute fulminating illness or for 
chronic malaise of indefinite nature. 

Local SYiiProMS. — Fain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or flank, at first slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal colic. At its onset the pain 
may be diffuse and abdominal. Increased frequency of micturition is a 
common symptom. There may be strangury. 

General Symptoms^ — In acute cases there may be sudden onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
profound toEssmia. These cases may simulate septicssmia (in fact there may 
be septicssmia), appendicitis, or, when associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, 
fever, anorexia, wasting and a secondary anaemia associated with some degree 
of polymorphonuclear ieucocytosis (W.B.C. == 10 to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105^ or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 104° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
spon^ng slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxsemia is often marked. 

Deep tenderness on palpation of the renal region is the most important 
sign to determine. There is some degree of abdominal rigidity, and it may 
be possible to determine enlargement and tenderness of the Iddney. The 
urine is passed in small quantities at frequent intervals. It has the usual 
characters of febrile urine and is turbid. The turbidity or an opalescence 
is still present after filtration. When an appreciable quantity of pus is 
present it settles at the bottom of a specimen glass in a thick whitish deposit. 
Examination of the deposit (catheter specimen in women) shows pus cells 
and epithelial cells &om the urinary tract. There may be hasmaturia. 

Bacterinria. — In this condition bacteria are present in the urine in such 
quantity as to make it hazy to the naked eye, but there is little or no inflam- 
matory reaction in any part of the urinary tract. Hence there are no localis- 
ing symptoms and few pus cells. The urine when freshly passed has a hazy 
appearance. In a test-tube, when the tube is rotated, the urine has a 
satiny ” appearance or shimmer. It is not cleared by filtration. It 
often has a fi^y smell in B, eoli infection, and is ammoniacal in smell in 
B, proteus infection. Its reaction is acid, unless due to staphylococcal 
or B, proteus infection. It generally contains a trace of albumin, and often 
may contain a few while blood corpuscles and epithelial cells. A catheter 
specimen grown in broth, in dilutions of 1 c.c., ^ o.c. and£^^ c.c. urine in 
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•10 OiO* brotli, gives a growth in all dilutions, and in B, coli infections there is 
generally a growth in greater dilutions. Streptococcal and staphylococcal 
infections are less common. 

There may be no other symptoms. On the other hand, there may be 
indefinite malaise, fever, gastro-intestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meningism may occur. There may be local symptoms, such as enure^s 
in children and frequency of micturition in adults. When the symptoms 
point to inflammatory reaction in one part of the genito-urinary tract, such 
as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the condition is 
better diagnosed accordingly. 

The recognition of bacilluria may be of great importance, not only because 
of the ill-health, acute disease or complications for which it may be responsible, 
but also because it may be a valuable pointer to other disease. For instance, 
a patient may complain of loss of energy and indefinite malaise. On clinical 
examination the only clinical finding may be some degree of secondary anemia 
or bacilluria. A further examination of the urine bacteriologically, or X-ray 
examination of the urinary tract, may reveal previously unsuspected 
tuberculous disease, stone or neoplasm, even in the absence of urinary 
syumtoms. 

Diagnosis. — When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the difierential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyonephrosis is diagnosed by the presence of a tumour. Calculus is recog- 
nised by its clinical features aud by X-ray photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or frequency of micturition. 
Cystitis is generally afebrile ; and it is accompanied by suprapubic dis- 
comfort and pain, particularly at the end of micturition ; the diagnosis can 
be established by cystoscopy. Urethritis is recognised by local tenderness, 
urethral discharge and urethroscopy, and prostatitis by swelling and tender- 
ness on rectal examination. 

Prognosis. — The natural course in the majority of cases is to recovery 
in a few weeks. With modern remedies the urine can generally be sterilised 
in 7 to 14 days unless the urinary infection is a complication of some other 
condition or disease. The prognosis depends very largely on this sterilisation 
of the urine, because the persistence of even a minimal infection is likely to 
lead to relapse, or apparent recovery may be followed by a recurrence after a 
variable length of time. The disease may progress to pyelo-nephritis, ascend- 
ing suppurative nephritis, pyonephrosis or perinephric abscess. A fatal 
termination is rare, except when the condition complicates other disease, 
such as paraplegia, or in elderly persons with obstruction to the outflow of 
urine. 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitids, since there is evidence of spread of infection via the urethra, 
at any rate in females. Here it is L question cleanliness. In general 
terms exposure to cold, over-fatigue, and loose stools are to be avoided when 
there is susoeptibility to coli infection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flush- 
iag oat the kidneys with large quantities of fluid, and regulation of bowel 
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function. It is important, espeoisllf when there is fever, to avoid exposure 
to cold and any possibility of chill. Particularly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid are given in every 24 hours in 
the form of Wa^r, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but junket, buttermilk, whey and 
cream are good. As the temperature subsides the diet is increased by the 
addition of carbohydrates, fruit, vegetables and fat. CJooked milk in the 
form of milk puddings is allowed. Alcohol is withheld. The bowels are 
emptied with an initial laxative, followed by an enema if necessary. After 
this the action of the bowels is regulated with paraffin, salts or mild laxatives, 
such as liquorice powder, senna pods or rhubarb, so that constipation is 
avoided on the one hand and loose stools on the other. 

In the* initial febrile stage when there is bacterial toxaemia, sufficient 
alkali is given by mouth to make the urine alkaline. A mixture containing 
30 grains each of potassium citrate and sodium bicarbonate is given 3-hourly 
until the urine is alkaline. Every specimen of urine passed is tested with 
litmus paper. When the urine is alkaline the quantity of alkali by mouth 
is reduced by giving it 4- or 6-hourly, but always in sufficient quantity to 
keep every specimen of urine alkaline, until the temperature is normal. 
One of the sulphanilamide group of drugs is then given 4-hourly. A full dose 
is sulphanilamide 1 gramme 4-hourly (6 grammes in 24 hours). This may be 
reduced to 4 grammes in 24 hours after 3 or 4 days, and later to 3 grammes 
{i.e, 0*5 gramme 4-hourly). Alternatively sulphapyridine (M. & B. .693) may 
be prescribed, or rubiazol (Roussel) 12 to 8 tablets in 24 hours (one tablet 
contains 0*2 gramme of the azo-compound). In some cases, especially if these 
drugs are not well tolerated, a mandelic acid salt may be given. The usual 
dose is 45 grains of ammonium or calcium mandelate thrice daily. 

Flushing out the kidneys with large draughts of water must always dilute 
the antiseptic drug. Flushing and antisepsis should therefore be attempted 
consecutively and not simultaneously. 

In uncomplicated cases a sterile urine may be expected in 7 to 10 days. In 
some cases the drug may have to be administered for a longer period, or the 
course of treatment may have to be repeated after an interval of a fortnight 
or 3 weeks. Occasionally in resistant cases, or in those which continually 
relapse as soon as the drug is withheld, good results have been obtained by 
giving ammonium mandelate for several weeks, provided that the patient 
is under good observation, so that the occurrence of kidney damage and 
acidasmia can be prevented. In acute cases with fever it may be better to 
initiate treatment with a sulphanilamide drug without the initial course of 
alkali therapy, provided that a close observation of the case can be main- 
tained, including estimation of the blood urea as required. During the acute 
phase of the disease the kidneys are more susceptible to the toxic effects of 
these drugs. 

It is important to remember that, like simple bacilluria, infections of the 
urinary tract are often a complication of organic disease of either the urinary 
tract or bowel. A urinary infection, which at first sight appears to be a simple 
coli infection of the urinary tract, may be only a complication of tuberculosis of 
the kidney calculus, hydronephrosis or neoplasm. Equally it may be a compli- 
cation of organic disease of the digestive tract, such as chronic appendicitis^ 
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especially if the right ureter is involved, diverticulosis, or even cholecystitiB. 
In any case of urinary infection that is resistant to treatment or presents any 
unusual symptom, a detailed investigation of both urinary and digestive 
tracts is required in order to determine or exclude a change in struc- 
ture which may be the underlying and determining cause of the urinary 
infection. 

In the uncommon fulminating cases with unilateral suppurative nephritis, 
nephrectomy may save the patient’s life. 

Chrome cases, — ^An initial course of treatment such as that outlined for 
acute infection with rest in bed is advisable. In some cases, perhaps on 
account of long-standing infection, or some other disease of the urinary tract, 
such as calculus diverticulum of the bladder, enlargement of the prostate, etc., 
ii may be impossible to sterilise the urinary tract. Every effort should then 
be made to build up the patient’s resistance by living in fresh air, avoiding 
chill and over-fatigue, a generous and nourishing diet, and by so arranging 
the diet that the bowels are open regularly without taking purgatives other 
than a simple saline in the morning, paraffin and agar, or other laxative which 
determines the evacuation of a formed stool. It is important so far as is 
possible to restore integrity of structure to the body as a whole by the cure 
of anaemia, for instance, and by the eradication of obvious sepsis elsewhere in 
the body. In incurable cases the infection may be controlled to a greater or 
less extent by long-continued use of hexamine, which may often be given 
with advantage with methylene blue. 


PEEINEPHRITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is not generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adherent to the perirenal tissues, many of the adhesions 
being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

.etiology and Pathology. — The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or complicates 
an acute specific fever. Soon after the War of 1914-1918, cases were so 
common as to be described under the name of epidetnic perinephric suppuration. 
The infecting organism is Staphylococcus pyogenes, J, Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their excretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pysemia with single metastatic abscess forma- 
tion, The secondary form may complicate suppuration in the neighbouring 
organs, such as the kidney, liver, gall-Lladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 
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Such is the oidinary terminology, but it will be observed that the 
primary ” form is really due to iofection from a distant focus through 
the blood stream, while the “ secondary ” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

Symptoms. — The onset is generally gradual. It is characterised by 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the first 7 to 14 days, and during this period there is increasing toxaemia, 
general abdominal discomfort or pain, slight fullness and resistance, with 
deep tenderness, in the afiected loin. As the abscess forms, pain and 
tenderness increase, there is induration and, later, redness of the skin and 
oedema in the lumbar region. The tumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then as pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In its 
relations to the colon it resembles a renal tumour, but does not move with 
respiration. There is resistance or rigidity of the abdominal wall on the 
affected side. There is an increasing polymorphonuclear leucocytosis 
up to 20,000 or even 40,000. The urine is febrile m character, containing 
a trace of albumin and perhaps a few white blood corpuscles ; it does not 
contain pus, unless the ladney itself is involved, but heematuria may occur. 
In some cases the disease runs an acute course, and there may be rigors at 
an early stage. 

Course. — When the condition is simply associated with chronic nephritis 
it has no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. 

Diagnosis. — Before localising signs appear the condition may be mis- 
taken for t^hoid fever, malaria or septic endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites ; 
leucocytosis is against typhoid fever, and when above 15,000 is in general 
against infective endocarditis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usuaUy give the general symptoms of suppuration ; they 
tend to extend forwards rather than bacWards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender swelling, but the tumour is circumscribed, moves with respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difficult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis, X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease is excluded 
by absence of local tenderness and by the freedom of flexion and rotation 
of the thigh. 

Treatment. — In the early stages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment is that of 
a patient acutely ill with a general toxesmia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar(region. Aspirin 
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may be given to relieve pain. An operation ehould be performed and the 
abscess evacuated as soon as the diagnosis is dej&nitely established. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys 
in persons who die of acute miliary tuberculosis ; the kidney disease, however, 
scarcely afEects the clinical aspect of the case, and this form of renal tuber- 
culosis will not be considered here. Further, in patients who die of pul- 
monary tuberculosis it is not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, 
or it is tuberculous hydronephrosis. In either case, the tuberculous infec- 
tion is generally primary in the kidney in so far as its clinical expression 
is concerned. 

/Etiology. — It is more common in women than men. The maximum 
age incidence is in the third and fourth decades ; the disease is uncommon in 
the young and rare in the old. At an early stage the disease is unilateral. In 
the majority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls. Infection may also reach the kidney via the 
lymphatics in a propoition of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that in pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelling from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
ai^tic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first afiected, it is 
probable that, if the first is due to a blood-borne infection, so is the second. 
VeaiGal tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system commonly in the kidneys. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles. The morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
infiammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or less fibrosis at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. Extension through the capsule is uncommon, 
but attention to the renal pelvis is frequent. Complete destruction of one 
or more pyramids may occur, or the disease may spread and involve one or 
more calmes or the entire pelvis. The resulting infiltration and cicatricial 
ocmtiaction may lead to hydros or pyo-nephrosk. The disease tends toextend 
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down the ureter, and the bladder is commonly infected at an early stage.. 
Secondary infections may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms* — Frequency of micturition is often the earliest symptom; 
it is hrst noticed by day and later at night. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the j^sence of pus ; it is add in reaction, it may contain a few renal 
cells, and it is sterile on culture. By appropriate staining tubettle bacilli 
may be demonstrated in the centrifuged deposit. Hmmaturia may be the 
first symptom, or the disease may develop insidiously with lumbar pain. 
On examination, the kidney is sometimes enlarged, and it may be hard and 
irregular ; it is often tender. Tenderness along the course of the ureter 
or thickening of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of the urino-genital system requires 
close examination ; this should include cystoscopy and in some cases ureteral 
catheterisation. X-ray examination of the abdomen may reveal calcified 
tuberculosis of the kidneys or lymph glands, and it may be required in the 
difierential diagnosis from renal calculus. Finally, a careful review of the 
patient’s history and present condition for evidence of a chronic bacterial 
toxaemia or of tuberculous infection elsewhere must be made. 

Diagnosis.— The presence of tubercle bacilli in the urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because the bacilU 
may be excreted by a healthy kidney or they may come from some other 
part of the urinary tract. Nevertheless, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and the 
diagnosis may be established by cystoscopy. The cases which require most 
careful examination are those with an atypical onsets such as massive 
hasmaturia, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- and pyo-nephrosis. The difierential diagnosis from simple album- 
inuria and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of signs and symptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis.— The onset is insidious and the course pro- 
gressive. Natural recovery is hardly known, though occasionally an un- 
suspected caseous kidney may be found at autopsy in patients dying of other 
diseases. The disease runs an uncertain course, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxsemia, secondary infection, or failure of renal 
function. 

Treatment.— When the disease is unilateral the kidney Should be 
removed but nephrectomy is rarely justified if the other kidney is involved. 
In any case the patient’s health and resistance should be raised to the Utmost 
by rest, fresh air and good food, on the general lines of treatment of tuber- 
culosis of the lungs. Cautious tuberculin treatment may be indicated when 
the disease cannot be tseated surgically. 
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KENAL CALCULI (NEPHROLITHIASIS) 

Renal calculi may be composed of calcium oxalate or carbonate, uric acid, 
urates, phosphates, cystin, or of a mixture of these. 

iCtiology. — AU these materials are sparingly soluble in water and their 
solubility in urine is dependent on (i) its ^H. If this stands at 5 uric acid 
is precipitated, while phosphates and carbonates are deposited at pH about 
8 ; the others at some intermediate point, (ii) On the presence of urea, 
which renders both uric acid and oxalates more soluble, (iii) The protective 
action of certain non-albuminous colloids. If these become coagulated their 
protective influence is lost. Thus two factors are required to form a renal 
calculus : crystals derived from the urine and some colloidal material to 
bind them together. Hence, as Benjamin Moore pointed out, the commonest 
nucleus of a stone is calcium oxalate, since oxaluria excites albuminuria 
and even hasmaturia, thus providing the necessary colloid. Prolonged 
recumbency, as after fracture of the femur, provides opportunity for calculus 
formation apparently from stagnation in the dorsal portion of the calices. 
Infection of the urinary tract such as pyelitis is not considered so important 
as formerly, and indeed may be merely secondary to the calculus ; but it is 
a factor in cystinuria, which will not lead to a calculus unless the urine 
becomes infected. Pure uric-acid stones may occur in quite young children, 
but the definite deposit of uric-acid crystals in the pyramids and pelvis 
of the kidney which is almost a normal event does not seem to lead to calculus 
formation and milk is usually sufficiently diuretic to remove them. The 
most important single factor in the prophylaxis of stone is adequate diet. 
Lack of vitamin A is especially prone to excite stone. In a recent investiga- 
tion 96 per cent, of cases of renal calculi showed evidence of its deficiency. 
It is necessary for the maintenance of the proper nutrition of epithelial 
linings everywhere. The former comparative frequency of uric-acid stones 
in the children of the poor in London was probably related to the scarcity 
of fresh vegetables in the diet. Such stones were also common in Norfolk 
and the neighbouring fens. Chalk in the soil or in the drinking water does 
not predispose to stone. The factors leading to the deposits of various 
crystals in the urine have already been discussed (see Abnormalities of the 
Urinary Secretion). 

Calculi may occur at any age, but are very rare in the old. They are 
commoner in males than in females. Those of sedentary habit are more 
liable to them. Alcohol atid lead are said to predispose to renal calculi. 
A high blood calcium, whether due to excess of parathormone (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of calcium phosphate. 

Pathology. — The pure oxalate stone is very Lard, mulberry-shaped, stained 
by altered blood, and varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Phos- 
phatic stones are generally smooth and-white. A cystin stone is hard, oval, 
light amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 
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capsule of the kidney produce a fistula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hydto*^ 
nephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting nydronephrosis or pyo- 
nephrosis, or if it obstructs the ureter completely, may produce atrophy of the 
kidney. If it causes ulceration of the ureter, this may be fculowed by 
stenosis. If it passes into the bladder it is very likely to excite ammoniacal 
decomposition, and thus become encrusted with phosphates. 

Symptoms. — stone may remain latent in the kidney without causing 
any symptoms. More usually it causes pain, particularly on any jolting move- 
ment. This is occasionally referred to the opposite side, a point to be borne 
in mind when considering operation. A bout of pain may be accompanied 
by hsematuria, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hsematuria without any pain. The results of renal calculi 
may be classified as (a) mechanical, (h) septic. Under the first heading 
come colic, hsematuria, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a horse or in a train or 
omnibus, which causes the calculus to engage in the entrance to the ureter. 
Violent paroxysms of pain then occur, radiating along the course of the 
genito-crural nerve down into the groin and testis, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in freq^uency, and the temperature is apt to rise. During or after the attack 
there is usually some hsematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a serious symptom and implies that the ureter is completely blocked, 
and the other kidney is either diseased or its secretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — The occurrence of renal colic and hssmaturia suggests stone, 
but these symptoms may be produced by the passage of a blood clot from 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Ordina^ 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-ray examination is of great value. Oxalate stones are 
the easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic stones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and phleboliths may be 
mistaken for calculi on X-ray examination. In doubtful cases, pyelo- 
graphy, intravenous or instrumental should be done. A skiagram of the 
pelvis should never be omitted, since a stone may have passed down to this 
region. Attacks of pain and ha 3 maturia with the presence of calcium oxalate 
crystals in the urine, but with a negative X-ray examination, are probably 
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due to eiiees of ozaluria (see p. 1296). Appendicular colic may simulate renal 
colie, but the point of maximum tenderness is different. 

Pr<^osis.-^As long as there is no serious destruction of kidney substance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and even after stones have been removed by operation they may form again, 
though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment. — ^The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Careful attention must be dven to the diet, especially to its vitamin 
content. Disinfection of the urine imould be carried out as described under 
bacilluiia and pyelitis. It is well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in* 
structions to place blue and red strips in the morning urine, which is likely 
to be the most acid. Enough citrate of potash sho^d be given to render 
the urine amphoteric but not alkaline. Probably 20 grains at night will 
be sufficient for this purpose. The urine should be kept dilute by taking 
water freely. Mineral waters, such as Contrexeville and Evian, are helpful, 
the former particularly for uric acid, the latter for oxalates. Whey is also 
helpful when uric acid crystals are present. If a renal calculus is present, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation : 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a small stone 
is not passed as a result of medical treatment, its removal by operation 
should be seriously considered; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likelihood of recurrence. If the diagnosis is uncertain, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general condition, the treatment appropriate to the deposit found 
in the urine should be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 minims of tincture of belladonna with 10 grains of potassium citrate 
every 4 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic relief of pain, aspirin in 10-grain 
doses, hot baths and kaolin poultice (antiphlogistine) may be of service. 
Morphine should be avoided in the treatment of chronic renal pain, on 
account of the danger of establishing a habit. 

For an attack of renal colic, Jth to Jrd of a grain of morphine tartrate, 
together with ^^th of a grain of atropine sulphate, should 1^ given hypo- 
dermically. The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given in an ounce of water 
every 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
neoessaiy at the onset, until the drugs have had time to act. Hot applications 
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to tUe loins or hot baths may help to relax spasm. Inversion of the patient 
baa been advi^d, to attempt to disengage the stone from the ureter. After 
the pwoiysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 


HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calices of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction. 

^tiolog^. — CoNGENiTAi#. — The condition may be congenital, due to 
an abnormality of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes are a faulty connection of the ureter to the pelvis of the 
kidney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children without evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a neuro-muscular inco-ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the 
maximum age incidence in 74 cases collected by Herringham was between 
the third and sixth decade. 

(a) Bilateral hydronephrosis results from stricture of the urethra, 
phimosis, enlarged prostate, obstruction within the bladder, or from a pelvic 
tumour ; the last named is the commonest cause. 

(b) Unilateral hydronephrosis is due to ureteral obstruction from — 

1. Obstruction of the lumen by a stone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It is 
also thought that chronic prostatitis or cervicitis may cause sufficient 
inflammation to produce some dilatation of the kidney pelvis and upper 
ureter which lengthens and thus kinks the latter. 

Pathology. — Two types of hydronephrosis are recognised, namely, the 
pelvic type due to upper urinary tract obstruction and the renal type from 
obstruction to the lower tract. In the former the pelvis of the kidney is 
dilated and there is less absorption of renal parcachyma in the calices. In 
the latter the calices are more dilated and there is considerable destruction 
of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruo* 
tion. It has been produced experimentally, however, by ligature of the 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms. — Many cases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pain 
in the flank or back. The onset is insidious. 

The symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an aching pain in the flank or back, and 
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Bometimes poljuria or hsBznaturia. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and Anally empties 
suddenly as before. This sequence may be repeated at intervals. Where 
true polyuria or hsBmaturia occurs it is due to a coincident nephritis or pyelitis. 
There may be acute exacerbations of the chronic pain, with vomiting and 
collapse ; such attacks may accompany emptying of the hydronephrotic sac. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and internuttent cases may persist for years and Anally disappear. 
In bilateral cases uraemia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The sac may discharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through the diaphragm into 
the lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Diagnosis. — The condition, especially when bilateral and unaccom- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a child) is diflicult. When 
the tumour is large it may be mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous pyelography supplemented, if necessary, 
by instrumental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic purposes ; but surgical exploration is a safer measure. 
Fluid from a hydronephrotic kidney is clear or slightly turbid ; it contains 
albumin, and traces of urea and other urinary constituents ; in the deposits 
are epithelial cells. 

Prognosis. — This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatment. — The Arst indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should be 
treated on general lines. An abdominal belt to support a hydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
von Lichtenberg’s plastic operation or nephrectomy is advisable. Since the 
state and function of the opposite kidney can be fairly accurately ascer- 
tained by pyelography and examination of a sample of urine obtained by 
ureteral catheterisation, nephrectomy is a less serious risk than it was before 
these exact methods of diagnosis were available. Sympathectomy has been 
recommended, but it is not clear how this can produce the desired effect. 

In bilateral hydronephrosis the main indication is to remove the cause 
when possible, and to adopt every measure that may aid in preventing 
infection of the urinary tract. 


PYONEPHROSIS 

DeAnition. — Distension of the renal pelvis with pus, to an extent 
sufficient to cause a renal tumour. 

Etiology. — The affection is a sequela of pyelitis or hydronephrosis. 
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There are two main types, namely, tuberculous and pyogenic pyonephrosie. 
The latter, which is the commoner, is most frequently due to an impacted 
calculus. 

Symptoms. — -The patient is wasted, toxic and febrile. Rigors are 
common. There is a renal tumour, which is tender on palpation, and moves 
to some extent with respiration. Pyuria is present, urdess the ureter is 
conmletely obstructed. 

Diagnosis. — The differential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms 6f bacterial 
infection. Perinephric abscess gives signs of a more diffuse swelling, usually 
with oedema and redness of the surrounding skin, and does not move with 
respiration. 

Treatment. — In bilateral cases the treatment is palliative. In unilateral 
eases nephrectomy is indicated, if tests show that the other kidney is 
adequate. 


TUMOURS OF THE KIDNEY 
Benign Growths 

These are of relatively slight importance. 

Adenomata are the most common, occurring in the cortex or under the 
capsule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

Fibromata are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla. Lipomata and angiomata are rare. 

Malignant Tumours 

Dysembryomata. — These tumours are found most commonly in children 
under 3 years, and almost always under the age of 11 (Hadfield). They are 
more often bilateral than carcinoma. They consist of cells remaining at 
(he embryonic level and failing to differentiate in any direction (“ Round- 
celled Sarcoma *’). There is a stroma of undifferentiated foetal connective 
tissue which resembles spindle-celled sarcoma. In some tumours some 
degree of differentiation may take place. Thus these tumours may contain 
embryonic striped muscle, primitive cartilage or nervous tissue, and primitive 
poorly-formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma op Renal Tubules. — As a result of an examination 
of the 74 specimens of tumours of the kidney in the St. Bartholomew's 
Hospital Museum, Hadfield has come to the conclusion that renal tumours 
previously known as Hypernephromata are in fact Adenocarcinomata. 
These tumours are single, large, well circumscribed, and often surrounded 
by a capsule of compressed kidney tissue which is destr<r»*|i.A by pressure 
rather than by infiltration. These tumours consist of*^^^ .If spl atomosing 
columns of cells. Their blood supply consists of irregularl;^*^^o{>ed, lake-like 
sinusoids which lie between the tubules of the growth in contradistinction 
to adenomata, which are composed of well-formed tubules having well- 
defined lumina and a simple capillary circulation. Both in adenomata and 
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adeiiooaroinoiilata, and especially in the latter, the cells are infiltrated with 
a Upoid*fat’glycogeu comples; lipoid infiltration ’*), which gives these 
tumours their peculiar yellow colour. Eecent and old hsemorrhage is 
commonly seen. Cystic degeneration often occurs. On section there is fine 
and coarse lobulation. These tumours may spread along the renal veins 
into the inferior vena cava, and to the pelvis of the kidney and perinephric 
tissues. 

Symptoms. — 1. HiBmaturia is the first symptom in more than 70 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The haematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumour is felt. The urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. 
The passage of clots may give rise to renal colic ; otherwise the haematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiration. 
It naay be possible to define its upper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the back. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in 
front. When the tumour is highly vascular, pulsation is felt in it, and a 
systolic bruit may be heard over it. In later stages, the tumour is liable to 
become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

6. Metastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — ^Diagnosis is made on the presence of haematuria, with a 
tumour. When haematuria occurs alone, and other causes have been excluded 
by careful clinical, bacteriological and X-ray examination, then a more 
detailed investigation of the urinary tract must be undertaken immediately. 
This entails cystoscopy, intravenous pyelography and on occasion retrograde 
pyelography. When a tumour is the only sign an exploratory laparotomy is 
advised. The tumour requires to be distinguished from splenomegaly, 
hepatomegaly p’^d Eiedel’s lobe. A renal tumour has not the definite edge 
characteristic d enomegaly and enlargement of the liver. Enlargement 
of the liver is often a source of difitculty. A EiedePs lobe is continuous 
with the liver, does not extend back into the loin, and is dull on percussion. 
Sj^lenic tumours ate reoomised by the fact that they tend to occupy an 
oblique position in the abdominal wall, by the presence of a notch and of a 
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sharp inner margin, free movement with respiration, and duUness to per- 
cussion. 

A differential diagnosis from retroperitoneal tumours, including those of 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases in the skull, ecchymotic swelling of the 
eyelids, papilloedema and severe anosmia, and the “ infant Hercules ’’ type of 
tumour of the adrenal cortex. / 

Prognosis, — The disease is almost invariably fatal. Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 6 to 10 years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of hmmaturia. 


CYSTS OF THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 

Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There are also rare cases of multiple 
cysts, of large size, wliose sstiology and course are little known. 

Polycystic Disease op the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, var 3 ring. in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked' 
eye examination. 

.Etiology and Pathology. — The commonest age incidence is between 
40 and 60 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are con- 
genital, and other congenital abnormalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be progres- 
sive, because the renal damage in the later stages is too severe tp have been 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family and in suc- 
cessive generations. Its familial incidence, congenital origin, and association 
with cysts in other organs, especially the liver, all suggest that this disease 
belongs to the group of congenital-developmental errors. 

43 
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The organs are enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the organ. They 
are lined by a layer of flattened cells, and are flUed with fluid. This fluid 
is clear or turbid, limpid or viscid, colourless or yellowish ; it is sometimes 
blood-stained, giving it a red, purple or green colour. Urea has been found 
in the fluid, which may also contain fat globules, cellular ddbris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and dilata- 
tion, while the glomeruli show changes characteristic of chronic interstitial 
nephritis. The blood vessels of the ladney undergo sclerotic changes ; there 
is increased flbrous connective tissue and small cell infiltration. In some 
cases cysts are also found in the liver, ovaries, broad ligament, uterus, pancreas 
and spleen ; but they are rare in any other organ than the liver. 

Sjrmptoms. — The affection is nearly always bilateral. When the tumours 
develop to large size in the foetus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in ursemia, cerebral haemorrhage or cardiac 
failure. General arterial disease, with raised blood pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
h 3 rpertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent hsematuria. The tumours are not tender, and present 
the ordinary signs of renal tumours (q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Course. — This usually follows that of ‘‘ chronic interstitial nephritis.*' 

Diagnosis. — A condition of “ chronic interstitial nephritis *’ with large 
palpable kidneys should suggest polycystic disease. Eonal neoplasms other 
than sarcomata are nearly always unilateral. The absence of fever and 
pyuria excludes bilateral pyonephrosis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
contra-indicated, since both kidneys are nearly always equally affected. 

Other Forms of Cystic Disease 

Echinococctis cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration oj 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
amount of respiratory excursion, as may be seen either by X-ray examina- 
tion or in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
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is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat upwards. 

Etiology. — Movable kidney is about seven times more common on the 
right than on the left side. The ascending colon and the hepatic flexure lie 
on the inner aspect of the right kidney, thus tending to drag it down when 
the bowel is loaded or dropped. On the left side, on the other hand,' the strong 
costo-colic fold suspends the splenic flexure much more securely, while the 
descending colon lies to the outer side of the left kidney. 

The condition is much commoner in women than in men. In men the 
kidney pouches are deep, narrow and rapidly diminish in breadth from above 
downwards, while in women they are much shallower and broader, and 
diminish only slightly in breadth from above downwards. This natural 
difference is accentuated in the spare long-waisted women with narrow loins, 
who are recognised as specially liable to floating kidney. The greater liability 
of women to chronic constipation further helps to induce dropping on the 
right side. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. Wasting with loss of perirenal fat, 
or loss of tone in the muscles of the abdominal wall, have been held responsible, 
but movable kidney is so common apart from such conditions that their 
importance is doubtful. G14nard emphasised the frequency with which 
movable kidney is associated with a general visceroptosis ; indeed it is rare 
to find a movable kidney without coloptosis. Naturally, if there is general 
visceroptosis, the kidney is its most obvious sign. It is a firm organ which 
can be readily grasped, while the other dropped viscera would elude palpation. 
As Landau says, “ Pleased with his discovery, the physician may impute all 
subsequent symptoms to the movable kidney.” Most of these are really 
due to visceroptosis. 

A serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or by its becom- 
ing kinked over the renal vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidney is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a less discreet medical attendant subsequently revealing the fact to the 
patient. The commonest symptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. A zone of hypersesthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are Dietl’s crises ; but these 
are not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of the kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass off later, with abundant 
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discharge of urine, showing that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 

The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis there is no reason to 

attribute far-reaching nervous consequences to movable kidney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress has 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on the patient’s left, placing his right hand behind the loin and 
palpating in front with his left. 

A movable kidney usually feels larger than the normal excised organ. 
This is because of the surrounding investments through which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Eiedel’s lobe has been taken for 
movable kidney ; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
is continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnosis. Scybala near the flexures of the colon may be mistaken 
for floating kidney ; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enemata 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis. — Apart from the development of hydronephrosis, movable 
kidney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment. — Some cases call for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, of the knee-elbow position will help to replace 
the kidney and relieve the tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support, such as a specially designed corset, 
should be worn. Hurst has urged that the support should be designed to 
increase the general intra-abdominal pressure, and not to replace any one 
viscus. We are convinced that this is sound and that, in many cases, a 
“ kidney belt ’’ is worse than useless, while the addition of ingeniously placed 
pads only increases the discomfort. Whatever the form of the support, it 
need only be worn while the patient is in the erect posture, and it is best fitted 
while she is recumbent, preferably with the pelvis raised on a pillow so as to 
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aid the replacement of the kidney. Often, when a support of this kind has 
been worn for a year or two, it is possible to give it up without recurrence of 
symptoms. Breathing exercises to develop the expansion of the lower thorax, 
with exercises to improve the tone of the abdominal wall have in many cases 
proved more efficacious than a passive support* Operation should not be 
advised except for recurrent DietPs crises or when there is evidence of hydro- 
nephrosis, when nephropexy may be done. But even this may not be suc- 
cessful, and ultimately nephrectomy may be required for the hydronephrosis. 

Treatv^t of BielVs crises . — The patient must be put to bed and hot 
fomentations or antiphlogistine applied to the affected side. A hypodermic 
injection of a quarter to one-third of a ^ain of morphine may be required if 
the pain is severe. Usually this is sufficient but, should the attack last more 
than a few hours, an attempt must be made, under an ansesthetic, to rectify 
the position of the kidney by manipulation. Naturally, conditions are un- 
favourable for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. Lanodon-Brown. 

GeofJ'rey Evans. 



SECTION XVII 


DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHRITIS 

The diagnosis of “ arthritis should be reserved for cases in which there 
are pathological changes at the surface of a joint. In the past there has 
been a tendency to employ this term too loosely. 

The clinical conception of arthritis is much simplified by modern classi- 
fication, which divides it into two clear-cut clinical types, each of which 
presents distinctive features. These are the rheumatoid arthritic type and 
the osteo-arthritic type. Consequently such terms as “ arthritis deformans ” 
should no longer be used. 

The features of the rheumatoid and osteo-arthritic types of arthritis 
will be found under their respective headings below, and since the criteria 
of these types are clinical, this terminology can be correctly employed in 
those cases in which the aetiology remains obscure. 

' The most basic difference between these two types is that rheumatoid 
arthritis is a generalized disease in which the most obvious local effects fall 
upon the locomotor system ; while osteo-arthritis is a degenerative type of 
condition, which, without affecting the patient’s general health, for various 
reasons becomes localised in certain joints. 

There are, in addition, certain cases which are referred to as “ Mixed 
arthritis,” in which the degenerative lesions of osteo-arthritis become super- 
imposed upon those of an inflammatory arthritis of the rheumatoid type. 

1. RHEUMATOID ARTHRITIS 

Synonyms.—Atrophic Arthritis ; Infective Polyarthritis. 

Rheumatoid arthritis has generally been described as being of two types, 
namely, the “ classical ” or idiopathic type, of which the causation is un- 
known ; and the infective type, in which a discoverable infective agent is 
causative. It was the opinion of the committee appointed by the Royal 
College of Physicians (1934) that the term “ rheumatoid arthritis ” is best 
reserved for the first type, and “ infective arthritis ” for the second. It is, 
however, generally impossible to distinguish between the two types on 
purely clinical grounds, and the distinction should therefore depend on the 
pathological findings. Either type may, however, be correctly referred to 
as the “ rheumatoid type ” of artnriuis. 

Rheumatoid arthritis is a generalised progressive disease affecting prin- 
cipally the joints, which are swollen and painful. If unchecked great destruc- 
tion and deformity results. 

1360 
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etiology. — The malady is said to occur at least five times as frequently 
among females. The type of patient most commonly affected by the classicej 
form of the disease is a young woman betweS 20-40 years of age, and of 
S slender delicate build, with a somewhat narrow back and acute costal angle. 
The affection seldom commences after the menopause. Predi^osing factors 
exist in many cases c^d include the^climateric, chronic gout, ^malnutrition, 
emotional shock, and minor focal infection which is not in itself causative 
of the condition. 

Pathology. — The pathological processes are inflammatory in nature. 
The soft tissues and the white fibrous structures around the joints are the 
first to be affected. The inflammation then spreads to the capsule and 
synovium, and granulation tissue forms in the angle made by the articular 
cartilage with the synoviuin. The latter then gradually extends inwards 
as a ring of “ pannus,” covering and eventually replacing the articular 
cartilage. As this happens on both articular surfaces the tendency is for 
them to adhere, especially if the joint is immobilised, and so fibrous ankylosis 
occurs, which in some cases progresses to a bony ankylosis. 

'-^There are atrophic changes affecting the skin, subcutaneous tissues, 
muscles, ligaments, joints and bones. This latter condition. of generalised 
osteoporosis shows as the fimt X-ray evidence of the disease. The peri- 
articular swelling can also be’seen'Th outline, but actual joint changes do 
not occur until considerably later. Some degree of patchy recalcification 
may be observed when the progress of the disease is checked. Osteophytes 
are never found in rheumatoid arthritis, but in late cases very cpnsideiable 
disorganisation of the joints take place, and in these areas the bone some- 
times gives the appearance of having been dissolved away. 

The chief pathological change in the blood is an increase in the sedimenta- 
tion rate of the red blood cells. This is an important index of activity, and 
the response of a patient to treatment over a considerable period can be 
estimated with some accuracy by means of this together with clinical observa- 
tion. A secondary anaemia is usually present in the pre-arthritic phase. 
The glucose tolerance of the patient is generally found to be reduced in the 
active stages of the disease. 

Symptoms. — There is in most cases a prodromal period, during which 
the patient loses a considerable amount of weight ; ana fatigue, both mental 
and physical, is a marked feature in nearly all cases. There may be other 
symptoms, such as parsesthesia, Raynaud-like phenomena, irregular men- 
struation, tachycardia, sweating, and a secondary ansemia. 

The onset of the arthritic jghase is often announced by a swelling of the 
mid-phalangeal joints of the second and third fingers of both hands. It is 
usually insidious, but is acute in about 10 per cent, of cases. In the case 
of the former, it is not uncommon for the disease to be marked by long 
periods of low and intermittent fever. The cause of this is not known. 
The thyroid gland is also sometimes enlarged, and fibrositic pains may be 
complained of. 

Wasting of the small muscles of the hands is generally the next event, 
while the uncompensated pull of the interossei muscles, which appear to be 
affected a little later in the disease, tends, in combination with trauma, to 
drag the fingers into the typical position of ulnar flexion, in which they 
often become ultimately^ fixed. The affection then spreads centripetally 
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towards tho trunk, involving in turn the wrists (which often become the 
SQat of ankylosis), ankles, elbows, knees, shoulders, hips and jaw. The 
bUateral and symmetrical way in which all the joints are affected is a striking 
Teature of the disease. This point, howeverV is not so well marked in cases 
of infective arthritis as in the idiopathic type of rheumatoid arthritis. In 
some cases the spine itself in due course becomes affected. (See p. 1362). 

Whenever a joint becomes involved it will be noticed that the muscles 
which control it, particularly the extensors, waste rapidly^ giving rise to 
the varying flexion deformities seen in the later stages. These may be 
perpetuated by a fibrous ankylosis of the affected joints, and contraction 
of the joint capsule. Bony ankylosis may follow this stage, and when it 
does so it generally occurs in the wrists and the bones of the carpus in the 
first place. 

In certain cases enlargement of the lymphatic glands occurs, and even 
the spleen may become palpable. Sufferers with rheumatoid arthritis 
generally experience considerable pain which interferes with their sleep, and 
this adds progressively to the severity of the condition. 

Symptoms often clear up during pregnancy occurring duri^ the course 
of the disease, but in most cases they return with renewed vigour after 
parturition. It should not be forgotten that periodical intermissions are a 
well-observed occasional feature of the disease, which sometimes results 
in undeserved credit to any treatment which is being undertaken at the time. 

Prognosis. — Under properly planned and supervised treatment, about 
20 per cent, of patients should prove completely amenable to therapy, a 
further 60 per cent, should show great or moderate improvement, and an 
additional 20 per cent, are improved to some extent ; leaving 5-10 per cent, 
of cases whicn appear to be entirely resistant to treatment of all kinds. 
With modern methods of splintage, gross deformity should very seldom occur, 
even when ankylosis takes place. It should be remembered, however, that 
in many cases treatment of some sort for months or even years is required, 
and that relapse may occur after apparent cure. Enlargement of the 
lymphatic glands has often seemed to be of bad prognostic significance, 
especially when the white cell count is profoundly altered in addition, and 
subcutaneous nodules appear. If the disease is not checked, the end-result 
is complete and painful crippledom. This often takes place within a very 
short period, particularly when the patient is young. Cases which occur 
later in life tend on the whole to be less virulent in their course. 

Treatment. — As yet there is no specific form of therapy. It is by a 
careful and intelligent selection and combination of methods suited to the 
individual patient that success will be achieved. 

Diet . — This should be rich in vitamins, especially B and C, and should 
be of the high caloric type, except in the rare cases in which the patient is 
overweight. When the sufferer is much underweight and does not return 
to normal by dietetic means alone, a small dose of insulin (5-10 units) may 
be administered 15 to 20 minutes before two meals in the day, which should 
be rich in carbohydrates. 

Physical Therapy . — In the acute ohase, most methods of external treat- 
ment will prove too exhausting and are therefore undesirable. An exception 
is progressively graded ultra-violet rays, which stimulate the skin, and to 
some extent the patient’s powers of resistance. Later, massage and heat 
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will kelp to relax the muecle spasm, which is often a cause of pain and ultimate 
deformity. 

Dry^ Therapy , — ^This has only a limited scope in arthritis of all types, 
and should never be the sole method of treatment employed. On general 
principles such patients need iron for ansemia, laxatives for constipation, 
and analgesics — especially aspirin, phenacetin, and, when necessary, in 
addition Dover’s powder (gr. 10-15), or codeine phosphate (gr. for pain 

and sleeplessness. A valuable remedy is guaiacol carbonate , which is an 
intestinal antiseptic and analgesic. It may be given In doses of 5 to 10 grs. 
three times daily after food. A useful combination is guaiacol carbonate, 
grs. 8, aspirin, grs. 4, in cachet form, three times daily after food. Guaiacol 
carbonate is free from any danger of toxic symptoms. Arsenic is of con- 
siderable tonic value, especially if combined with nux vomica and taken 
before meals. Cod-liver oil also has great value and, if preferred, may be 
combined with malt extract. It should be given in full doses of one ounce 
two or three times daily if such can be tolerated. Thyroid is useful in cases 
occurring about the menopause. Iodine in the form of liquor iodi simplex 
once daily is useful in some cases. 

Injections of gold salts have recently been found helpful in many cases 
suffering from the idiopathic type of the disease, especially when the onset 
is fairly recent and the blood sedimentation is high. When the malady is 
known definitely to be the result of an infection their employment is in- 
advisable until this has been eradicated. 

This method of treatment is ^ ontra-ind icated with renal or hepatic damage, t 
diabetes mellitus, eczema, severe anseniia, colitis, pregnancy, haemophilia, 
or a history of having suffered from any severe alteration in the white-cell 
count in the past, or purpura. With regard to other cases, the dangers of 
reaction, complications and mortality should be taken into consideration. 
There should be a complete blood count, blood sedimentation test, and an 
examination of the urine for albumin. The chief complications are purpura, 
rashes, boils, exfoliative dermatitis, gastro-enteritis and colitis, nephritis, 
jaundice, aplastic aneemia and stomatitis. There is a mortality of about 
1 per cent, attendant upon this form of therapy. The patient herself should 
decide after being informed of the danger of reaction, complications and 
mortality. She should not be allowed to expose herself to strong sunshine 
or ultra-violet light, for fear of pigmentation. 

It is well not to administer gold near the period of the menses, as skin 
eruptions are said to be more liable to occur then. There are several prepara- 
tions of gold salts on the market. It is wise always to employ those which 
are administered intramuscularly. Whether they are suspended in an oily 
or in an aqueous solution appears to be immaterial. The initial dose should 
be 0-01 gm., and subsequent doses may be 0-05 and 01. This latter dose 
should not be exceeded, nor should the injections generally be given more 
frequently than once weekly. The total amount in a complete course should 
in most oases be limited to 1-1 -5 gm. An interval of at least six weeks should 
then elapse before a further course is commenced. The dosage should be 
adjusted according to the patient’s condition and response to previous 
injections. Patients of very light weight probably require smaller initial 
doses and more careful subsequent grading. A complete blood count, blood 
sedimentation rate test, and urine examination for albumin should be 
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repeated at regular intervals during the treatment. Great care should be 
exercised in watching for the first signs of reaction, or any other complica- 
tion. In the first instance, no further injections should be given until 48 
hours after the reaction has entirely subsided. In the second, the injections 
should be stopped immediately, and not resumed, if at all, until the patient 
has been free for two to three weeks. If complications appear treatment is 
palliative, while if the skin is involved also, calamine lotion, with 1 per cent, 
phenol, should be applied, and a mixture containing bromide and phenobar- 
bitone (gr. J) should be administered thrice daily until the complication has 
disappeared. Patients with jaundice should be put to bed and treated as if 
suffering with catarrhal jaundice. For the other complications 10 c.c. of a 
freshly prepared 20 per cent, solution of sodium thiosulphate should be 
given intravenously every day, and 10 c.c. of 10 per cent, calcium gluconate 
may be administered intramuscularly at the same time, 

Foccine Treatment , — In infective arthritis a course of vaccine injections 
is a rational form of therapy. In certain cases it is very successful in reduc- 
ing the activity of the disease. But it should, however, not be expected to 
take the place of the simple orthopaedic and other measures necessary to 
prevent contracture of the joints. When the patient is suffering from 
idiopathic rheumatoid arthritis the results of vaccine therapy are less certain. 
But it is often worth a trial, either previous to the employment of gold 
therapy or in the interval between the courses. In cases in which gold is 
contra-indicated or is not well tolerated, it may be the method of choice, 
except in those who are febrile and much exhausted, when the powers of 
reaction are very low and harm may result. The right dose is the lowest 
which is found to provoke a favourable reaction, and not the highest which 
can be tolerated, as is believed by some. 

Protein shock may be given in the form of intravenous T.A.B. vaccine 
injections. This is a non-specific procedure designed to raise the patient's 
temperature temporarily in the hope of benefiting him subsequently. Such 
treatment should never be undertaken when the patient is in an active 
phase of the disease. Once improvement has started, however, it may be 
justifiable to endeavour to speed its tempo by this means. Three to five 
injections should be administered, the dose varying according to the age 
and weight of the patient. At least 24 hours of normal temperature should 
be allowed between the injections, which should not in any case be given 
more frequently than twice weekly. 

Additional methods of treatment useful in certain cases include blood 
transfusions in those in which improvement by other means is long delayed ; 
colonic lavage when there is reason to believe that the lower bowel is impli- 
cated ; and sulphur injections, which have a similar object to protein shock. 

Finally, certain considerations regarding focal sepsis : It is a safe rule in 
such a disease such as rheumatoid arthritis, in which the exact aetiology is 
often obscure, that “ whatever is found wrong — ^put it right 1 ” This should 
extend to the discovery of foci of infection. It is, however, unwise to embark 
upon operative procedures while the patient is in a condition of debility, 
or while the disease is running an acute febrile course, with marked joint 
pain and swelling. In such patients an endeavour should previously be 
made to build up the general health. If after 4-8 weeks no improvement 
has occurred and the focus is still believed to be of importance, cautious 
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measures for its removal may be initiated. The patient should in such cases 
be warned that it is unlikely that the removal of such a focus will cure the 
arthritis, but that his general health, and the powers of active resistance 
will be stimulated thereby. The foci of infection which are of particular 
importance and should always be investigated are situated in the tonsils, 
the sinuses, and teeth — in that order. Less important foci include the colon, 
the appendix, gall-bladder, cervix, tubes, prostate and bladder. If more 
than one focus of infection is found the most apparently active should be 
treated first. If this cannot be determined the matter should be dealt with 
in the order mentioned above. In cases in which the sinuses and the tonsils 
both require surgical attention it is important to allow a period of several 
weeks to elapse between the two operations. 

2. SPECIFIC INFECTIVE ARTHRITIS (OF RHEUMATOID TYPE) 
Gonococcal Arthritis 

From 1 to 6 per cent, of those infected with gonorrhoea develop gono- 
coccal arthritis. The latter is also found in babies, whose infection occurs 
at birth. In view of the fact that infection due to this cause frequently 
ends in great crippling and bony ankylosis of the joints, it is important to 
make the diagnosis at the earliest possible stage. If this is done the prognosis 
is now good. 

The clinical appearance and course of gonococcal arthritis is similar to 
that of the idiopathic type of rheumatoid arthritis when the onset of the 
latter is acute. A differential diagnosis may be made from the following 
points : (1) A recent history of gonococcal infection or urethritis. Unless 
specifically questioned, patients often omit to mention this. (2) The onset 
of joint symptoms within three weeks of such an infection. (3) There is a 
predominance of 3 : 1 in males, unlike true rheumatoid arthritis. As in the 
latter disease, however, the malady is usually a polyarthritis from the onset. 
(4) The knees, wrists and ankles are generally the seat of the most virulent 
attack ; while a painful teno-synovitis around the wrists and ankles is a 
common forerunner of actual arthritis. (5) Conjunctivitis and irido-cyclitis 
is not uncommonly associated with gonococcal arthritis. 

If pathological aid is available the complement fixation test of the blood 
is found to be positive in about 80 per cent, of cases after the first month. 
Gonococci may in many cases also be grown by special methods from samples 
of the joint fluid, which affords an immediate confirmation of the diagnosis. 

The main points in treatment are (1) that of the primary focus and 
prostate ; (2) the sulphanilamide group of drugs ; and (3) artificial fever 
therapy (hyperpyrexia). The last, whenever it is available, is considered 
by American observers to be “ specific ” for gonorrhoeal polyarthritis. 

In the chronic stages cases should be treated on the same lines as rheu- 
matoid arthritis, except that gold salts are contra-indicated. (See also 
p. 23). 

Pneumococcal Arthritis 

A polyarthritis clinically of the rheumatoid type is a rare sequel of lobar 
pneumonia. It affects children more commonly than adults. An arthritis 
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affecting one or more of the larger joints is somewhat commoner. These 
conditions will generally occur subsequent to the stage of pneumonic resolu- 
tion. Primary pneumococcal arthritis of either type is uncommon. 

Pathology. — The joint fluid is in most cases purulent, and pneumococci 
can be found in it, except in cases which have received sulphapyridine in 
large doses. 

Prognosis. — If the patient survives the pulmonary infection his resist- 
ance to the organism should be good, and joint function is in most cases 
preserved provided erosion of the cartilage has not taken place. 

Treatment. — Joints affected in this way should be aspirated early and 
irrigated with isotonic saline solution, although drainage is not advisable. 
They should be immobilised in light plaster splints, which should be removed 
daily to permit of gentle movement. Sulphapyridine should be given in 
full doses. 


Acute Suppurative Arthritis 

This is often polyarticular in its distribution, and may be mistaken at 
first for acute rheumatic fever or rheumatoid artliritis. It is commoner in 
children than in adults. 

iEtiology. — The condition may be a blood-borne infection (metastatic), 
or may arise as an extension from neighbouring areas of osteomyelitis, or 
other infection. The former is the more common and may be secondary 
to a focus of infection in the middle ear, throat, sinuses or prostate. It 
may also follow the acute specific fevers, particularly scarlet fever and 
septic tonsillitis. It has also been reported as following meningitis, septic 
endocarditis, infected varicosities and burns, pyelitis and furunculosis. An 
arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the haemolytic strepto- 
coccus, the staphylococcus, the pneumococcus and the gonococcus. 

Symptoms. — These include an acute onset of chills and sweats, pyrexia, 
local pain and tenderness in the joints, with redness, swelling and limitation 
of movement. There is in most cases a high degree of polymorphonuclear 
leucocytosis. 

Course. — The joint fluid rapidly becomes purulent and extensive damage 
to the joints will occur if treatment is not instituted rapidly. Badly damaged 
joints generally ankylose ultimately. The mortality amongst such cases is 
in the neighbourhood of 20 per cent. 

Treatment. — This should be directed towards the primary source of 
the infection as well as the affected joints. If the organism is known to be a 
streptococcus, pneumococcus, gonococcus or meningococcus, drugs of the 
sulphonamide or sulphapyridine group will be of value. But they are 
ineffective in cases of staphylococcal arthritis, in which condition sulpha- 
thiazole may be of benefit. 

Immediate aspiration of the affected joints is essential, both for diagnosis 
and therapeutically, and lavage with normal saline should be done. In 
some cases it is necessary to open the jc int for this purpose. Blood transfusion 
is valuable in these cases ; and orthopeedic care is required if ankylosis 
appears probable. Hyperpyrexia treatment is useless in the majority of 
cases. 
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Tuberculous Arthritis 

Tuberculous arthritis usually occurs in young patients, and is an infection 
from a primary tuberculous focus elsewhere in the body, and frequently 
signs of tuberculosis in other parts of the body are present. The possibility 
of an arthritis in a young subject being tuberculous should always be borne 
in mind, and an X-ray examination is of great value in differentiating this 
type from other varieties. The subject is dealt with fully in surgical books, 
to which the reader is referred. 

Dysenteric Arthritis 

A polyarthritis of the rheumatoid type follows bacillary dysentery in 
about 3 per cent, of cases, at an interval varying from three weeks to several 
months after the cessation of acute symptoms. It may also occur in the 
course of a chronic ulcerative colitis. In some cases the process will only 
affect one joint, but in either event the process commences as an inflammation 
of the periarticular tissues and progressively invades the joint surfaces. 
Suppuration is very rare. 

Treatment will be directed to the dysenteric condition, and should be 
palliative so far as the joints are concerned. 

Undulant Fever or Brucelliasis 

A mild polyarthritis due to the organism of this disease is probably more 
frequent than is usually believed. It is generally associated with myalgia, 
and sometimes with intermittent hydrarthrosis. The onset may be acute 
or chronic, and the clinical picture may closely resemble rheumatoid arthritis 
or rheumatic fever. Cases have also been confused with pulmonary tuber- 
culosis and “ neurasthenia.’' 

The general symptoms are indefinite and multiple, and include malaise, 
long-continued low-grade pyrexia, which undulates,” loss of weight, 
sweating and depression. The blood may sho^^'-a^econdary anaemia and a 
leucopenia with relative lymphocytosis. The agglutin^ion tests will probably 
also be positive if the disease is of some weeks duratiofi. 

Dengue 

This disease gives rise to a very acute form of peri-arthritis. Intense 
pain and sometimes swelling occur in the tendons and muscles around the 
joints. These usually disappear when the fever subsides, but in the stage of 
convalescence may recur and last for weeks or months. The condition should 
be differentiated from rheumatic fever, from which it differs in being epidemic 
and in not responding to salicylates. 

Meningococcal Arthritis 

This is not uncommon in the second week of cerebro-spinal fever, and 
may be polyarticular or monarticular. It sometimes becomes purulent. 
It resembles gonococcal arthritis closely, except that it is generally less 
severe. There is also a sporadic form — chronic meningococcal septicsemia — 
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wbicli occurs in the absence of meningitis. The diagnosis in these cases rests 
upon the presence of intermittent fever, a rash, which may be purpuric, 
and a positive blood culture. The fluid from the joints affected may contain 
the organism. The patients often seem surprisingly well, and complain of 
little except joint pains. Both these types respond well and rapidly to 
sulphapyridine therapy. 


3. OSTEO-ARTHRITIS 

Synonyms. — Hypertrophic Arthritis ; Arthrosis ; Arthritis Deformans ; 
Morbus Coxee Senilis (of hip). 

Osteo-arthritis is a degenerative condition which affects the articular 
cartilages and weight-bearing surfaces of the larger joints. 

Etiology. — The known factors include trauma, certain disorders of 
metabolism, and nervous diseases, e.g, Charcot’s joints. Senility is also a 
cause, as may occasionally be prolonged toxaemia. There is, however, no 
evidence that focal sepsis is primarily concerned in the aetiology of this 
type of arthritis. 

The malady tends to occur principaUy in men over middle life who have 
led a strenuous existence ; while in women it mainly affects the knees and 
is secondary to the proliferative synovitis which is often a distressing feature 
of the menopausal period. 

Pathology. — The changes which occur in the joints affect primarily 
the articular cartilage, which in the early stages will show grooving and 
“ fibrillation,” starting at the points where the pressure of the opposing 
surfaces is greatest. Later, the cartilage may actually wear through at 
these points, and the two 'bony surfaces will come into contact. When 
this happens, the constant rubbing of bone on bone will gradually polish 
and “ eburnate ” these areas. At the same time a gradually progressive 
enlargement of the articular surfaces will occur, which culminates in the pro- 
duction of “ lipping ” and of bony outgrowths from the joint margins called 
osteophytes. These excrescences may be easily palpable at the joint margins, 
and are the typical lesions of osteo-arthritis. No constant changes are 
found in the synovium. 

Symptoms. — The onset of the disease is insidious. The first symptom 
to be complained of is usually stiffness, often accompanied by some pain 
after exertion. The site is generally one or more of the larger joints ; or it 
may be any joint which is subjected to particular stresses as the result of 
the patient’s occupation or sport. In the course of time considerable wasting 
of the muscles controlling the affected joints supervenes. These therefore 
tend to become unstable and so liable to further trauma. The coarse grating 
which can be elicited in joints affected with the disease is due to an accom- 
panying teno-synovitis, and is no measure of the actual damage to joints. 
When extrinsic joint changes have occurred, the patient usually experiences 
considerable pain, particularly on bearing weight. The movements of the 
joint also become much limited on account of spasm of the surrounding 
muscles, which may in itself be a cause of pain. There is generally not much 
effusion present. Occasionally new bone formation may limit the move- 
ments of the joint, although this is not very common. Small rounded bony 
swellings on the terminal phalanges of the fingers and thumbs, termed 
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Heberden’s nodes, not infrequently develop during the course of the disease. 
These may be the cause of considerable pain in their early stages. 

The examination of a hip joint affected with early osteo-arthritis will 
reveal some limitation and pain on rotation and often also of abduction of 
the joint, long before the movements of flexion and extension are appreciably 
interfered with. In addition, it may be found that such a patient when 
standing will not support his weight equally on both hips, in order to avoid 
pain. Some wasting of the gluteus muscle on the affected side will also be 
evident fairly early ; while in advanced cases actual shortening of the 
affected limb will occur, either the result of absorption of the femoral head 
or from its dislocation upwards. Another point to remember is the possibility 
that even severe pain complained of in the knee may in reality be referred 
from a diseased hip ; and m such cases if a full examination of the patient 
is omitted treatment may be directed to the wrong joint. Sciatica is 
often found to be the result of osteo-arthritis of the hip, or of the lumbar 
spine, and is sometimes the initial symptom. 

Osteo-arthritis of the lumbar spine is frequently present without giving 
rise to symptoms. Such cases are often discovered radiologically in the 
course of an examination for another purpose. This sometimes gives rise to 
difficulty in compensation cases when existing symptoms may be attributed 
to this cause post hoc. The sacro-iliac joints are in the same way frequently 
reported as being the seat of osteo-arthritis. In many cases, however, there 
is an absence of symptoms and so no treatment is required, unless low 
backache or sciatica supervenes. 

The osteo-arthritic joint does not ankylose, but may become locked as 
the result of excessive osteophyte formation. In other cases it becomes 
unstable, owing to continued use in the presence of insufficient muscular 
support, due to muscular wasting ; in these cases the joint surfaces may 
ultimately become very disorganised. 

When a weight-bearing joint is affected, the patient suffers great pain on 
standing, and a certain amount of absorption of articular bone may occur, 
resulting in some shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteo- 
phytes may break off into the joint cavity. In both these circumstances 
they form loose bodies which give rise to all the symptoms usual in that 
condition, in addition to those of the arthritis. 

The results of radiological examination and blood sedimentation rate 
and glucose tolerance are described under Diagnosis. 

The general health is not affected, unless the result of unaccustomed 
inactivity necessitated by the affection. 

Diagnosis. — Osteo-arthritis should never be confused with rheumatoid 
arthritis, the two conditions being entirely different. The former is a de- 
generative condition affecting one or two joints, usually the larger ones. 
There is generally a history of trauma in the past, or of continued trauma 
of a minor nature, such as some occupational or sporting stress or strain ; 
or a postural defect ; or in some cases a sudden increase of weight, with 
resultant strain on the ankles, knees, or hips, as may occur at the menopause. 
Apart from the menopausal group of cases, the patient is more often a male, 
and his general health is not directly affected by the disease. Again, the pain 
is generally relieved by rest. 
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In rheumatoid arthritis, on the other hand, the joint changes are in- 
flammatory in nature, and trauma is not a marked feature. The onset is in 
the smaller joints, many of which are generally affected, symmetrically and 
bilaterally. Finally, the patient is usually a woman, and there are indications 
of general ill-health and also loss of weight, which often preceded the joint 
manifestations. 

The radiographic appearance of a joint affected with osteo-arthritis is 
generally typical. The bone density is unaffected and the joint space is 
narrowed ; this depends upon the amount of erosion which has occurred 
in the cartilage. Osteophytes will be seen at the joint margins, and there 
is frequently also a deposition of calcium in the attached ends of certain 
tendons, such as those of the patella and ligaments, e.g. the cruciates, which 
result in an appearance of “ spiking.” Such, however, should not be confused 
with osteophyte formation, as it will sometimes be found independently of 
the existence of osteo-arthritis. In osteo-arthritis of the hip considerable 
deformity, both of the head of the femur and of the acetabulum, may be 
seen, and, in addition, small degenerative cystic areas adjacent to the joint 
are not infrequently noticed. 

The blood sedimentation rate and the glucose tolerance are normal. 

Differential Diagnosis. — Conditions which are liable to be confused 
with osteo-arthritis are Paget’s disease, osteochrondrosis dessicans, and 
occasionally neoplastic growths of the articular ends of bones. 

Prognosis. — If not treated the course of osteo-arthritis is progressive 
and generally ends in disablement. Much, however, can be done in the 
early stage to prevent this, by relieving the affected joint of all possible 
strain, and by support and correct treatment. The outlook is perhaps best 
in that form known as “ menopausal arthritis,” provided full and adequate 
measures are taken before the malady becomes established. In such cases 
a return to the normal may be anticipated in the course of time. 

Treatment. — As in osteo-arthritis there is an absence of general symp- 
toms, there is no indication for general treatment other than seeing that 
the patients receive an adequate supply of vitamins and that their bowels 
act regularly, while definite periods of rest are advisable. If the patient is 
obese, a diet low in fats and carbohydrates should be insisted upon if success 
from other measures is to be achieved. The caloric value should not exceed 
900-1 600 calories, and fluids should not be taken at the same time as food. 
The patients should be reassured that they will not become extensively and 
hopelessly crippled, as may occur in rheumatoid arthritis. 

It is the experience of most observers that little benefit is to be anticipated 
as the result of removing foci of infection. If, however, these are found 
they should be dealt with on their merits. If varicose veins ate present, as 
is often the case when the malady is situated in the knees, treatment directed 
towards these will frequently result in improvement in the joints. 

The drugs chiefly valuable in this condition are those of the analgesic 
group, such as aspirin, guaiacol carbonate, phenacetin and occasionally 
codeine. They should not be prescribed as a routine and should only be 
used Jwhen pain is severe. The iodides are also employed on general 
principles, and appear to be of value in some cases, as are sulphur (by 
mouth) and guaiacum. Gold salts should not be used in this type of 
arthritis. 
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In cases which arise about the time of the menopause small doses of 
thyroid are often of value, but should be combined with the other measures 
outlined, particularly those for reduction in weight, muscular re-education 
and joint support by means of elastoplast. 

Physical therapy of some sort is essential in treatment of osteo-arthritis. 
The desiderata are : heat, to stimulate the failing circulation locally and 
to relieve muscle spasm and consequently pain ; massage, to maintain and 
stimulate the nutrition and drainage of the skin and underljdng tissues ; 
and movement, in order to maintain the mobility of the joint, to prevent 
or repair muscle wasting, and discourage the formation of adhesions. 

Movement should, if possible, be active, i.e. special exercises, or if this 
is not feasible at the outset, electrical stimulation by means of the surging 
faradic current, or hydrotherapy, if available, may be substituted. Move- 
ment of the affected joint should, however, as far as possible be disassociated 
from weight-bearing through the affected joint, in order to allow of repair 
in the cartilage. 

A further method of stimulating the circulation reflexly is by means of 
histamine ionisation. Sufficient current should be used to produce a tem- 
porary urticarial reaction in the skin under the pad. When dealing with the 
extremities, paraffin wax applied at a high temperature is also useful as a 
means of applying heat. 

The question of posture, or “ body mechanics,” is an important and 
neglected aspect of many cases of osteo-arthritis. For instance, pronated 
feet may cause strain and, later, arthritis in both knees and lumbar spine ; 
as may a pendulous abdomen. Proper postural exercises should be taught, 
which the patient should continue until the correct posture is maintained 
reflexly. 

When after a period of rest the patient begins to put weight on to the 
affected joint again, the latter should always be adequately supported. 
For this purpose a crepe bandage, or better still elastoplast, is of great value. 
In some cases special appliances, such as the Howard-Marsh splint for the 
knees, or a back support when the spine is affected, may be needed for a 
period in order to protect the joint. For the feet proper arch supports may 
be necessary, while in cases of severe arthritis of the hip or knee, when 
weight-bearing continues to give great pain, some form of walking caliper, 
whereby the weight of the body is “ by-passed ” from the ischium down to 
the heel of the shoe by a light metal rod, is indicated. 

In very advanced cases operative procedures will sometimes prove 
necessary. Chief amongst these are synovectomy ; in those cases in which 
soft tissue proliferation is not responsive to other treatment. When in the 
hip- joint a small degree of painful movement is all that remains possible of 
achievement, arthrodesis, either by open operation or by means of the 
Sraith-Petersen pin, will often be the best method of treatment. Multiple 
bone puncture has recently been advocated (empirically), but no controlled 
series of the effects of this has yet appeared. 

Recently X-ray treatment has been considerably employed as an ansBSthe- 
tic procedure in painful osteo-arthritis. The effects are very variable but 
on the whole appear to be more successful when it is the superficially placed 
joints which are to be treated. 

Finally, the question’of climate should be considered. If the economic 
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status of the patient will allow him to live in a warm climate, this will in most 
cases prove to be very beneficial. 

4. HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY (see p. 1375) 

6. ARTHRITIS DUE TO GOUT (see pp. 432, 434) 

6. SPONDYLITIS 

Spondylitis is arthritis of the spine. Most cases fall into one of three 
tj^es : (1) the ankylosing type — spondylitis ankylopoietica ; (2) rheumatoid 
arthritis, in which the spine is involved as a secondary spondylitis ; and 
(3) osteo-arthritic type of spondylitis. 

1. Ankylosing Type of Spondylitis 

Synonyms. — Ankylosing Spondylitis ; Spondylitis Ankylopoietica ; 
Atrophic type of Spondylitis ; Spondylose Rhizomelique ; Von Bechterew’s 
Disease ; Marie-Strumpell Disease. It is now realised that all these terms 
apply to the rheumatoid type of spondylitis or sub-varieties of this. 

Etiology. — As the condition is a form of rheumatoid arthritis with a 
special localisation to the spine, the predisposing and exciting factors are 
the same as in that disease (^.v.). The age of onset is also similar, occurring 
chiefly in the young. The malady differs, however, in chiefly affecting males. 
It is considerably less common than the classical form of rheumatoid 
arthritis. 

Pathology. — The only true joints in the spinal column are those which 
permit of movement between the intervertebral articular facets and the 
costo -vertebral joints. This type of arthritis commences as a synovitis of 
these joints, together with some osteoporosis of the vertebral bodies. In 
the vast majority of cases radiological evidence of an infective process will 
be found in the sacro-iliac joints, concurrently with these changes. The 
nature of this is unknown. The ligaments surrounding the affected joints 
subsequently calcify, and those portions of the spinal column become rigid. 
When this process is complete the lateral borders of the intervertebral discs 
also calcify, as do the anterior and lateral longitudinal ligaments, the whole 
process resulting in a bamboo-like appearance which is typical of the 
condition. 

Symptoms. — The early symptoms of the rheumatoid type of spondylitis 
are usually of a diffuse and insignificant nature, and are therefore generally 
overlooked until they are localised in the spinal region, which may be com- 
paratively late in the disease. The principal complaint will often be of a 
diffuse fibrositis which chiefly affects the upper part of the body. This 
syndrome, if it persists, should always arouse a suspicion of spondylitis in 
the case of a young male. In others pain may be referred directly from the 
affected spinal segment, and may simulate that of renal calculus, pleurisy 
or even of tabes. Sometimes neuritis or numbness and loss of power in the 
limbs, or severe spasm of the muscles of the back may be complained of. 
All these symptoms are usually intensified on forced movement of the spine. 
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and in addition pain is often elicited by firmly tapping the spinous processes 
involved. 

There is also increasing stiffness in the back, and ultimately this may 
become conmletely rigid (“ poker back *’), generally in a position of kyphosis 
and slight forward flexion of the spine. In untreated cases this position 
becomes very exaggerated, the chin sinks into the chest wall, and the patient 
is unable to stand erect or move. Those who are not bedridden move with 
a characteristic slow, bent, shufiling gait. As the costo-vertebral joints 
ankylose, so does the respiratory expansion of the chest diminish. 

For the results of radiological examination, see later. 

Complications. — Those who die with this disease generally do so from 
an intercurrent respiratory infection, the result of the diminished or absent 
expansion permitted by the ankylosed costo-vertebral joints. The disease 
in itself usually does not shorten life. 

Diagnosis. — All patients, especially young and athletic males, who 
complain of vague pains affecting the limbs and upper part of the body 
which do not respond to treatment should be suspect. The presence of 
detectable rigidity of the spine is unusual at this stage. If the blood sedi- 
mentation rate test is high this increases the suspicion and should lead to 
the patient being X-rayed. The radiological appearances at this stage are 
loss of definition (“ wooliness of the sacro-iliac joints, osteoporosis of 
the neighbouring bones and lumbar vertebral bodies. Later, the sacro-iliac 
joints become obliterated, and the intervertebral joints, if they can be 
shown, are hazy and later on ankylosed. The edges of the intervertebral 
discs and the spinal ligaments are calcified. The vertebrae primarily affected 
are usually those of the lumbar and lower cervical portions of the spine. 
Osteophytes are not found. At this later stage the diagnosis becomes obvious 
as the whole spine is rigid, and the hip and shoulder joints are also sometimes 
ankylosed. Hysterical contracture of the spine should be differentiated. 

Course and Prognosis. — In cases in which the onset is acute, ankylosis 
of the spine may occur within a few months. The younger the patient the 
more likely is tUs to happen. An associated swelling of other joints in the 
body develops at some period of the disease in about 25 per cent, of all cases, 
while the hips and shoulder joints are liable to be permanently involved 
in about the same proportion of cases. Iritis will occur in a small proportion, 
and is of bad prognosis. 

Treatment. — It should be remembered that spondylitis of this type 
is a systemic disease and thus needs general treatment, as well as more 
specialised attention to the spine. Treatment will be more successful if it 
can be started at an early stage of the disease. The general treatment is 
similar to that advised for rheumatoid arthritis : rest, high caloric and 
vitamin diet. Vitamin C is particularly important in this malady. Any 
definite foci of infection should be cautiously removed and anaemia counter- 
acted. Ultra-violet light is a useful general tonic, but gold salts do not appear 
to be useful in this condition. 

The special treatment needed in the active stage includes rest in bed 
and mobuisation of the chest by means of breathing exercises. Fracture 
boards should be placed under the mattress, to prevent sagging, and the 
patient should be as flat as possible, the pillows being removed several times 
daily to hyperextend the spine. Breathing exercises done in this position 
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should aim at keeping the chest wall mobile by restricting abdominal 
breathing. Physical treatment is chiefly of value in the form of radiant heat 
or infra-red rays to the back, in order to relax spasm and relieve pain. Gentle 
massage is useful for the same purpose, and later on active movements 
should be performed under supervision. If there is already some deformity 
of the spine a plaster cast of the back should be made, and the patient should 
lie in this night and day to relax completely all spasm. The shell should 
be altered frequently so as to take advantage of the gradual postural improve- 
ment, and when the patient first assumes the upright position he should be 
fitted with a light spinal brace to relieve the back from all strain. 

Eecently X-ray treatment has been advocated in the treatment of this 
disease, but the results so far are variable. 

Even with the greatest care it is sometimes impossible to avoid ankylosis 
of the spine supervening. But if it does occur it is almost always possible 
to ensure that it does so in the optimum position and thus the patient will 
ultimately be able to lead his life in an erect posture. 

2. Rheumatoid Aethritic Tvpe of Spondylitis (see p. 1362) 

3. OSTEO-ARTIIRITIC TyPE OF SPONDYLTTIS 

Synonyms. — Osteo-arthritis of Spine ; Hypertrophic Spondylitis ; 
Degenerative Spondylitis. 

Some degree of osteo-arthritis of the spine is said to be demonstrable by 
means of the X-rays of nearly all those over 50 years of age ; but it is rare 
for these changes to cause symptoms. Its incidence is rather higher in men 
than women, and it seldom occurs before middle life. 

Pathology. — The changes are not inflammatory in nature and are 
identical with those of osteo-arthritis met with elsewhere in the body. Bony 
ankylosis does not occur in this type of arthritis, but osteophyte formation 
is always seen, together with narrowing of the intervertebral spaces. The 
areas most commonly involved are the cervical and lumbar regions. 

Symptoms. — When symptoms are present they may include the follow- 
ing : root pains, of which sciatica is the most frequent example ; increasing 
stiffness of the back, which, however, never becomes completely rigid. 
Headache and pains in the neck, shoulders, and arms are common, sometimes 
in conjunction with areas of para3sthesia or anaesthesia in the skin. Pains 
are generally aggravated by movement of the spine, as the nerve roots are 
liable to pressure in or around their exit from the spinal foramina. 

Diagnosis. — This should be confirmed radiologically. The lesion typical 
of osteo-arthritis is the osteophyte ; while marginal exostosis and shrinking 
of the vertebral margins, with narrowing of the intervertebral spaces, are 
also seen. The sacro-iliac joints are generally normal. In all cases the 
possibility of malignant growths in the spine should be borne in mind, as 
the symptomatology is the same. 

Treatment. — This is similar to that of osteo-arthritis elsewhere in the 
body, and includes the correction of body posture and flat feet. The frequent 
application of heat in some form, followed by rest and muscular relaxation, 
is important. Massage and faradism at a later stage will tone up muscular 
support of the back« Sometimes it will be necessary to supplement the 
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support of the back mechanically by a plaster shell or a brace for a time. 
Deep X-ray treatment will sometimes relieve intractable pain which proves 
resistant to analgesic drugs, such as aspirin, pyramidon, or codein. 


7. STILLS* DISEASE 

This disease is believed by some observers to represent true rheumatoid 
arthritis in childhood. But although the articular changes are of an in- 
flammatory nature their effects are more often confined to the periarticular 
tissues. Again, even in cases of long standing, it is not unusual to find 
little or no radiological evidence of destruction at the actual joint surfaces. 

Etiology. — The sexes are affected in about equal proportion, while the 
age incidence resembles that of rheumatic fever, namely, that the malady 
is seldom met with before the age of three years and the average age at 
onset is between six and seven years. The cause remains unknown, although 
the factors held to be responsible for rheumatoid arthritis are usually invoked 
to account also for Stills’ disease. These are focal infection, such as in the 
teeth, tonsils, sinuses or bowel ; metabolic or endocrine disorder ; or, in 
some cases, unsuspected or attenuated infection with the bacillus tuber- 
culosis. A haemolytic streptococcus is commonly present in the naso- 
pharynx and other foci. In the majority of cases it is very difficult to assign 
any one cause. It is certain, however, that once the disease has commenced 
a cold damp environment will exacerbate it considerably. 

Symptoms. — If a careful inquiry of the history of the patient’s illness 
be made it will very often be found that a considerable period of prodromal 
ill-health preceded the onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia, 
and pain and swelling of several joints. This often leads to an initial diagnosis 
of rheumatic fever, but it is soon found that sodium salicylate has no beneficial 
effect and that the joint swellings, far from being transient, increase in 
number and intensity. When the onset is gradual there is little p3n*exia 
but a slowly progressive degree of swelling and limitation in movement of 
the knees, wrists, elbows, fingers and ankles — usually in that order. Later, 
the cervical spine and also the hips may become affected and the patient 
will be completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance is characteristic in that the periarticular 
swelling renders the joint fusiform in shape. The skin over this swelling is 
rather stretched and often slightly bluish. The muscles adjacent to the 
affected joints waste, which further exaggerates the fusiform appearance. 
In the case of the wrists, ankles and elbows the bony contours are often 
completely obscured. The affected joints are generally tender on pressure, 
but usually are not painful except on movement. This leads to further 
voluntary limitation of movement and so intensifies the muscle wasting 
already present. 

In many cases of this disease the joint swelling and muscular wasting is 
accompanied by a lymphatic reaction which will show as enlargement of 
the superficial lymphatic glands, especially those around the elbows and in 
the axillee. In about half the cases seen there is also enlargement of the 
spleen. These changes were present in the cases originally described by Still 
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in 1897. The enlarged glands are not tender, and are generally discrete and 
“ rubbery.’’ Subcutaneous nodules are sometimes found in addition. 

There is generally a secondary anaemia, and quite often patches of light- 
brown pigmentation on the skin. When the disease is established, the 
extremities are always cold and clammy, and there is an increase in the 
temperature before other joints are affected. In long-standing cases normal 
growth is considerably interfered with. 

In the late stages the type of deformity seen in adult rheumatoid 
arthritis develops. There is flexion of the fingers and ulnar deviation of the 
hands, and also flexion of the knees and elbows. 

The X-ray picture is chiefly remarkable for the advanced degree of the 
osteoporosis which always occurs. There is often little or no actual joint 
changes, and osteophytes are never found in this type of disease. 

The end result, so far as the joints are concerned, is a fibrous ankylosis, 
or a fibrosis of the joint capsule, which is sufficiently complete to resist all 
attempts at movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions 
and adhesive mediastinitis are often discovered, although unsuspected during 
life, and evidence of valvular disease of the heart has occasionally been 
reported. 

Prognosis. — Until recently there was considerable doubt as to what 
was the ultimate fate of these patients. Some authorities held that they 
recovered while others explained the rarity of the affection seen in Adult 
Out-patient Departments by assuming that the patients either died or became 
rapidly bedridden after leaving the children’s departments. A recent 
follow-up ” at Great Ormond Street Hospital showed that the mortality 
in those under five years of age is about 25 per cent, (due to intercurrent 
infections) ; that complete recovery occurred in a small proportion ; while 
in the majority, the disease remains apparently arrested, often for several 
years at a time, only to resume its ravages at increasing intervals until the 
patients are entirely crippled and bedridden. 

Treatment. — When the presence of an infective focus is established, 
this should be dealt with at an early stage of the disease. In all cases the 
child’s resistance should be built up by all available means. A nourishing 
diet, an open-air life and a dry sunny climate are indicated. In addition, 
cod-liver oil and malt, syrup of iodide of iron, and courses of an arsenic- 
containing tonic are important. 

V(iccine treatment with autogenous very weak vaccine is worthy of trial 
if a haemolytic streptococcus is found. 

Salicylates have little or no beneficial effect. Non-specific protein therapy 
is often recommended, but is possibly too drastic and temporary a measure 
to employ except in the later stages. Recently good results have been 
reported from small doses of gold salts administered intramuscularly in short 
courses. But in some cases these salts provoke unfavourable reactions, 
and so should be used very cautiously. No case should receive a larger dose 
than 0*1 gm. and a total course of 0*75 gm. should rarely be exceeded. The 
injections should be given at weekly iiitervals. At least six weeks should 
elapse before any subsequent injections are administered, and the onset of 
toxic nephritis, stomatitis, diarrhcBa and dermatitis should be especially 
looked for. 
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All swollen joints should be bandaged and lightly splinted, or put into 
thin plaster-of-paris casts, to avoid the contraction deformities which wiU 
otherwise inevitably occur. The child should always sleep in these, and will 
soon become accustomed to them. They should be removed daily, however, 
for a short period, during which the joint must be given passive movement, 
to prevent fixation. Dry heat from a radiant heat or infra-red ray lamp is 
comfortable and renders the performance of these daily active^ movements 
easier. These movements are also essential to remedy the muscular atrophy 
present. Massage is generally unnecessary in these cases. 

In the very late stages, and the patient is bedridden owing to extensive 
contraction deformity, minor surgical procedures, such as tenotomy, are 
sometimes justifiable to remedy the deformity. 


PSEUDO-ARTHRITIS (JOINT EFFUSIONS) 

Effusion of fluid into the joints may be associated with various conditions, 
and is often of a temporary or intermittent nature. If not followed by damage 
to the joint surface, it should not be strictly referred to as an arthritis. 

Apart from the various forms of arthritis already described, the following 
may give rise to joint effusion : 

(i) The specific fevers, especially scarlet fever, meningococcal fever, 
puerperal fever, influenza, syphilis, subacute bacterial endocarditis, typhoid 
or paratyphoid fever, measles and malaria. In the United States a form of 
pseudo-arthritis associated with lympho-granuloma venereum is not 
uncommon. 

(ii) Abnormal blood conditions, such as purpura simplex or purpura 
rheumatica (Schdnlein’s disease), scurvy and haemophilia will give rise to 
swelling of the joints due to an effusion of blood. The knees are most 
frequently affected. 

(iii) Growths affecting the bones, in near proximity to a joint. An X-ray 
examination will elucidate the aetiology in such cases, 

(iv) Injection of animal sera. 

(v) Trauma will cause synovitis of the affected joint. It should be noted 
that the strain imposed on certain joints due to faulty body posture will 
often result in a chronic form of hydrarthrosis. 

(vi) Intermittent Hydrarthrosis. A periodic recurrence of joint effusion 
of unknown aetiology which persists for several days and usually affects 
the knees. Attacks tend to recur at regular intervals ; they show no local 
evidence of inflammation ; and they are refractory to most forms of treat- 
ment. Some authorities consider this condition is the result of an allergic 
sensitisation, and advocate treatment directed along these lines. 


NON- ARTICULAR RHEUMATISM ; FIBROSITIS 

Fibrositis may be defined as a condition in which acute or chronic in- 
flammatory changes involve the fibrous tissues of the body, such as the sub- 
cutaneous tissues, the superficial and deep fascia, the muscle sheaths and 
tendons, the fibrous portions of the joint capsules and ligaments, the burses, 
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and the fibrous sheaths of the nerves. The affection gives rise to pain and 
impairment of movement. It may be subdivided broadly into three types 
according to the nature of the structures primarily attacked : 

1. Panniculitis : Infiammation of the subcutaneous tissue and fat* 

2. Inflammation of the muscle sheath and the fibrous tissue between 
the muscle fibres, the aponeuroses, the tendons and the superficial and 
deep fascia. 

3. Peri-arthritis : Inflammation affecting principally the fibrous portions 
of the joint capsules, ligaments and bursas (bursitis). 

4. Peri-neuritis : Inflammation affecting primarily the nerve sheath 
(perineurum) and the fibrous tissue between the nerve fibres. 

.Etiology. — A large group of cases can be traced to the presence of focal 
infection, and both the teeth and the tonsils are generally suspect. This is 
perhaps more particularly so in cases in which the upper part of the body, 
including the arms, are chiefly affected. In this connection it is to be remem- 
bered that negative X-ray evidence of apical infection of the teeth should 
not be accepted as conclusive evidence, since changes which can be demon- 
strated by this means are necessarily of a chronic and advanced nature. 
Further foci of infection should be sought in the sinuses. Occasionally the 
bowel, particularly the colon, may be thought of as a focus of infection, 
but when considering the question of vaccine treatment the old aphorism 
that it is “ a poor bowel which does not grow something may be remem- 
bered with advantage. Another focus of infection, which is sometimes 
overlooked, is the prostate, and in the absence of other infection it is worth 
while to perform prostatic massage and culture the “ bead ” so obtained. 

A further group of cases would appear not to be of a primarily infective 
nature but to be allied to gout or to a special sensitivity to certain types 
of food. 

Finally, a certain proportion of cases of fibrositis can be traced to chronic 
strain, often secondary to faulty posture. A common example of this will 
be found in those cases in which the fascia lata of the thighs is tender and 
painful in conjunction with a flattened plantar arch. Such patients are 
usually cured when the distribution of the body weight is readjusted by 
raising the inner edges of the shoes. Some cases of low backache seem also 
to be attributable to the same cause. Other causes of this chronic strain will 
arise out of the occupation, or sometimes the sports of the patient, while 
any unaccustomed muscular exercise should be inquired into, especially if 
in conjunction it has been associated with exposure to cold and wet, e.g, 
the frequent occurrence of sciatica in doctors who drive a car in wet clothes 
for a long period. 

Morbid Anatomy . — The morbid anatomy of this affection was investi- 
gated originally by Stockman, who found that the results of injury to fibrous 
tissue, whether bacterial or traumatic, had the effect of producing in the 
acute stage an exudate and inflammatory oedema. This is followed by 
organisation of the exudate, and the growth of new fibroblasts and new 
blood vessels with thickened walls. There is no migration of polymorpho- 
nuclear leucocytes and no pus formation, a few lymphocytes alone being 
attracted to the inflamed area. As the condition becomes chronic there is a 
production of dense connective tissue in nodules or strands, which differ 
from normal fibrous tissue in having more fibroblasts, in having arteries 
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with thickened walls, and in leaving the sheaths of the nerves passing 
through it in a state of interstitial ii&ammation. The pain of fibrositis is 
apparently due to the swelling of the tissue through the inflamed exudate, 
and subsequently to the involvement of nerve fibres in the new fibrosis, 
apart from the interstitial inflammation of the nerve twigs themselves. 

Symptoms. — It is to be noted that the pain complained of in fibrositis 
is not always at the real seat of the lesion but may be referred to other areas 
and therefore careful location of the actual seat of the inflammation is 
essential. Again, the symptoms will vary according to the area of the body 
affected. As examples, the predominant effect of involvement of the muscles 
of the neck will often be headache ; of those of the limbs, numbness and 
tingling ; and of the fibrous tissue surrounding joints, stiffness and pain on 
moving these, which is often wrongly attributed to true arthritis. 

Panniculitis is met with most typically in the early stages of “ meno- 
pausal arthritis ’’ in which tender pads of thickened tissue are found over 
the internal aspects of the knees, the back of the neck, the extensor surfaces 
of the arms, the outer aspects of the thighs and elsewhere. It occurs most 
frequently in stout people, and Dercum’s disease or adiposis dolorosa is a 
progression of this process. In some cases this syndrome appears to be 
associated with moderate hypothyroidism. 

In the case of inflammation of the muscle sheaths and the intramuscular 
fibrous tissue, the local effect is to keep the muscles in a state of spasm 
during the acute period. Subsequently the spasm will relax, but localised 
patches of nodular induration may be palpable in the muscles. Occasionally, 
also, thin fibrous cords may be felt running through the subcutaneous tissues. 
These “ nodules ” will generally, but not invariably, prove tender on palpa- 
tion. Lumbago is perhaps the most common manifestation. Its onset may 
often be very acute. It should be distinguished from arthritis or caries of 
the spine, sacro-iliac disease, perinephric abscess and renal disease, all of 
which may simulate it. Pleurodynia is a rheumatic inflammation of the 
intercostal muscles which gives rise to severe pain when the affected muscles 
are brought into action, as on coughing or deep breathing. Usually local 
tenderness can be elicited on palpation ; but careful examination is needed 
to exclude such sources of pain as pleurisy or intercostal neuralgia. The 
muscles of the abdomen are sometimes the site of a local lesion, and this 
will occasionally simulate intra-abdominal disease. They are also affected 
in epidemic myalgia (Bornholm disease). The extensor muscles of the 
thighs, when they are the seat of rheumatic inflammation, give the clinical 
appearance of sciatica, and this possibility should always be considered 
before making a diagnosis. 

One of the commonest causes of pain, generally diagnosed as brachial 
neuritis, is the presence of a degenerative lesion in the tendon of the supra- 
spinatus muscle. This lesion will sometimes calcify and may then be seen 
in an X-ray, if the shoulder be externally rotated. This type of lesion is 
often the cause of inflammation of the subacromial bursa through which 
this tendon passes. “ Tennis elbow ” is the term applied to the painful 
fibrositis affecting the origin of the extensor tendons of the forearm from the 
external condyle of the humerus. 

Bursitis may occur in any of the large bursce. The most commonly 
affected is the subacromial bursa, referred to above. The chief clinical 
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manifestatioBS of “ deltoid bursitis are great pain on actively abducting 
the affected arm to an angle of 90° with the body. Above this point abduction 
can generally be completed without pain ; the pain returning, however, at 
the same point when the arm is again lowered. Passive movement through 
this range is not painful. Pain of this type will encourage the sufferer to 
immobilise the affected arm, and this will allow the inflammation to spread 
to the joint capsule, which will contract, and so ultimately limit, or even 
entirely prevent, movement taking place in the joint subsequently. The 
patient is often unaware of the full degree of limitation of the movement 
which has occurred in such cases, as a considerable degree of movement is 
possible by virtue of the mobility of the scapula. This condition is the 
severest type of peri-arthritis, and the apparent ankylosis of the joint must 
be differentiated from a true arthritis by means of radiology, as peri-arthritis 
of this type may be cured by the employment of diathermy, gentle manipula- 
tion, and remedial exercises. The next most commonly affected bursae are 
those over the olecranon process, around the knee joint, over the ischium 
and over the great trochanter. Inflammation of any of these should be 
differentiated from a true arthritis of the neighbouring joint. Another 
form of peri-arthritis depends on inflammation of the tendon sheaths of 
muscles surrounding joints. This may occur as part of a chronic rheumatic 
process unassociated with trauma or gout. Its association with gonorrhoeal 
and dysenteric infections has been mentioned. The flexor tendons of the 
wrists and knees are the most commonly attacked. Pain, swelling or crepitus 
results and sometimes synovial effusion. The palmar fascia is sometimes the 
site of a chronic fibrositic process, and the resulting thickening and con- 
tracture is known as Dupuy trends contracture. This is seldom painful, but 
can give rise to considerable disablement of a somewhat intractable nature. 
The condition, which is commoner in males, is often found to be familial. 
A somewhat similar condition, which, however, does not cause so much 
contracture, is known as painful heel.” In some cases a small spur of bone 
is found radiographically at the insertion of the plantar fascia into the os 
calcis. But in the majority of cases, no cause for the pain can be found. 

In the case of peri-neuritis, the sciatic nerve is the most commonly 
affected, next in order are the nerves of the brachial plexus, and then the 
intercostal nerves. Some forms of Bell’s “ palsy ” are thought to be of 
similar origin. The symptoms in a fully developed case do not differ from 
those of a true neuritis, but the distinction can generally be made from a 
history of an initial fibrositis of neighbouring structures which later spreads 
to the nerve sheath. Since the introduction of radium therapy for carcinoma 
of the lung, cases of axillary fibrosis, followed by severe and sometimes per- 
manent brachial neuritis, have been seen. 

The subjects of fibrositis are usually found to have some degree of defective 
skin circulation, as evidenced by abnormal sensitivity to cold weather or 
to local draughts, spontaneous bruising, or the fact that they perspire in 
the hottest weather only with difficulty. Attacks of fibrositis will occur in 
many people without apparent detriment to their general health, and in 
such persons the suspicion should arise^ that the cause may not be primarily 
an infective one. 

The group of cases which appear to be allied to gout or to a special sensi- 
tivity to certain types of food may be suspected by the excellent general 
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health, even during attacks, the periodic or seasonal nature of the attacks, 
a history of familial gout or of being “ unable to digest ” certain foods or 
drinks, and finally by the fact that the fibrositis tends to affect the lower 
limbs and other lower parts of the body. Such patients, in addition, often 
exhibit the symptom-complex described by the French as “ h^patisme.” 
This is shown principally by morning headache, furred tongue, and a tendency 
to incomplete bowel emptying, with light-coloured and offensive stools ; 
often, too, there is slight tenderness on palpation in the neighbourhood 
of the liver. 

Prognosis. — ^Provided sujBScient care be taken and the value of external 
as well as internal remedies is remembered, the outlook is good. An excep- 
tion, however, is in the case of very old patients, for the senile form of 
fibrositis is sometimes intractable to all the usual remedies. 

Treatment. — ^When symptoms do not call for urgent treatment, the 
first indication is to investigate the aetiology. In the great majority of 
cases in which the malady is believed to be allied to gout or to a special 
sensitivity to certain types of food, appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. ^2), followed 
next morning by a saline, should be prescribed. 

In the acute stage rest in bed is desirable. The internal administration 
of analgesic drugs is indicated. Aspirin and calcium acetylsalicylate (5-16 
grs.) are in the majority of cases the most efficient for this purpose. If 
necessary, potassium iodide (2-5 grs.) may be added, as may phenacetin 
(5-10 grs.) or caffeine (5 grs.) at four-hourly intervals. A useful addition 
to aspirin and phenacetin is codeine phosphate (Jth gr.) or Dover’s powder 
(5-15 grs.). Amidopyrine (3-10 grs.), a centrally acting drug, is sometimes 
effective when the salicylates fail. It should be borne in mind, however, 
that if this drug is used there is a danger of agranulocytosis in susceptible 
individuals and therefore frequent blood counts are required. An ointment 
designed to act either as a rubefacient or as a counter-irritant should also 
be prescribed. A hot linseed poultice containing opium will also often give 
considerable relief if applied every few hours ; as may a hot cloth wrung out 
in a solution of ordinary mustard in water. Massage is undesirable in the 
acute stage. 

In certain cases benefit will result from a short course of colonic lavage 
twice a week for 2 to 3 weeks. 

When it is desired to immobilise the muscles of the back during the 
acute stage of lumbago, the most effective method is by means of a per- 
forated belladonna plaster, which should be made to cross the mid-line 
behind and come round to the front. Ordinary wide strapping is a good 
substitute. 

When the condition is less acute and the patient is able to get up, the 
application of both heat and massage to the affected regions is indicated. 
The former may be applied in a dry or a moist form, the one often succeeding 
when the other has failed. Dry heat may be given by means of a portable 
lamp, an electric heating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to the 
skin, a hot-water bottle, or a bag of salt or sand which has been heated 
thoroughly in the ayen. When the condition is deep-seated, diathermy 
will be the best form in which to apply it. 
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Maist heat may be applied in the form of kaolin^ bread or linseed poultices, 
kaolin poultice (antiphlogistine), mud packs, or applications of hot paraifiin 
wax of a special melting-point (which is sold for this purpose), or, if the 

E atient is in a condition to have such, a Turkish bath. In the course of the 
ist, the patient should be instructed to drink fluids copiously during and 
after it, as otherwise the temporary concentration of the blood is likely to 
provoke a further acute attack. Perhaps the simplest method of moist heat 
18 an ordinary bath, to which 4 lb. of Epsom salts (or common salt) have 
been added. This should be taken as hot as possible, and, contrary to the 
general belief, the patient should not “ soak in it but should get out after 
only 5 to 10 minutes’ immersion and be briskly rubbed down, after which 
some analgesic ointment should be rubbed rapidly into the affected areas, 
and he should be wrapped in a blanket and put to bed for several hours. After 
this, deep massage should be ordered for the affected areas, although painful 
at first. 

Hydrotherapy and Counter-irritation . — ^When the patient is near a Spa 
or an Institution equipped for hydrotherapy, “ Vichy ” douche massage, 
followed by ** contrast douching ” (alternate hot and cold water directed 
on to the painful areas under pressure from a hose-pipe), is probably the 
best follow-up treatment ; it stimulates the skin to resume its normal 
function. 

In certain cases, particularly when the complaint is that of lumbago, 
counter-irritation by means of a small cautery may be of great value. A 
small blister should result from each application, and the whole area may 
then be covered over with a gauze dressing. Another method is to produce 
blisters by means of “ blistering fluid,” or cantharidin plasters, but these are 
not of such value as the actual cautery. Dry-cupping is a somewhat obsolete 
method of treatment, but is occasionally effective ; as is full exposure to a 
mercury vapour lamp at a distance of 18 to 24 inches from the affected area. 

In the chronic stage massage is essential if an attack is to be terminated 
in the minimum time and also if recurrence is to be avoided. To be effective, 
the indurated areas (nodules) should be carefully sought for in the muscles, 
and at these points the massage should be very deep. It will be found that 
following deep kneading with the finger-tips or thumbs, after an initial 
period during which they may be increasingly painful, they will gradually 
become insensible to palpation, and ultimately disappear. This process will 
be considerably facilitated if it be preceded on each occasion by 20 to 30 
minutes’ application of heat in one of the forms mentioned above. In 
certain cases a ‘‘ nodule ” will prove to be too painful for deep massage 
treatment, which will then induce protective spasm in the surrounding muscles, 
and so render further “ kneading ” impossible. In such cases a dose of 
aspirin or some other analgesic may usefully be administered before begizming 
the treatment. When one or more discrete nodules can be felt and when the 
pain is foimd to be chiefly localised in these sites, the effect of injecting a 
few cubic centimetres of a local anaesthetic, such as procaine hydrochloride 
(i per cent, in saline) or “ A.B.A.” compound, is sometimes dramatic. When 
there is more diffuse pain and tendernr ss, this method of treatment is not of 
much use, and unless the injection is made with great accuracy into the 
nodule the trouble may even be exacerbated. 

Diet and After-care . — If there is obesity, this should be treated (see 
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p. 438). In cases in which a gouty origin is suspected, this should be 
corrected (see pp. 435, 436). 

After an attack of fibrositis, it is important that the patient should be 
taught to contract the affected muscles daily by means of appropriate 
exercises. He should also make a point of obtaining some regular exercise 
in the open air, even at the cost of rising somewhat earlier in order to walk 
part of the way to the office. The obese subject must not be allowed to regain 
his lost weight once the attack recedes. The question of the lo6alisation of 
attacks, as the result of the occupation or hobbies of those predisposed to 
suffer, should not be omitted. 


MYOSITIS OR INFLAMMATION OF THE VOLUNTARY MUSCLES 

Three forms occur — (1) the suppurative iy^e ; (2) the non-suppurative 
type ; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the affected muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. Abscesses form in the 
affected muscles, which require incision, and in the pus obtained pyogenic 
organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

2. Non-Suppurativb Myositis. — It must be remembered that the 
voluntary muscles are affected in the course of other diseases. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may occur 
in any acute infection of long duration, and it was first observed in typhoid 
fever. In scurvy, intra- muscular hsemorrhages are very common, and these 
are followed by a chronic inflammation, which usually clears up ; but in a few 
of such cases we have seen suppuration occur. Trichinosis is accompanied 
by a myositis, set up by the encapsulated larvjo of the trichina spiralis 
deposited in the voluntary muscles. 

Berrmto-myositis is an acute or subacute inflammation of the muscles 
of unknown origin, which is associated with dermatitis and oedema. The 
onset is usually gradual, and ultimately all the muscles of the body may be 
involved. Pain is an early symptom, and fever of a mild intermittent type 
occurs. (Edema develops over the affected muscles, and is accompanied by 
a dermatitis of erythematous or urticarial type. Sweating is common, and 
enlargement of the spleen usually develops. Owing to involvement of the 
respiratory muscles broncho-pneumonia is a late complication. The disease 
is usually progressive, and generally fatal, though some recoveries have been 
recorded. The treatment adopted has been for the relief of symptoms, and 
no specific treatment is known at present. 

A type of the disease in which haemorrhages occur in and between the 
muscles is known as “ polymyositis hsemorrhagica.” 

3. Myositis Ossificans Progressiva. — This is a progressive inflammatory 
affection of the locomotor system of unknown origin, characterised by the 
deposition of bony substance in the fasci®, muscles, aponeuroses, tendons, 
ligaments and bones, with resulting ankylosis of most of the articulations. 
The disease is rare. Ij/ usually commences in early life, and is commoner in 
males. Three stages occur in the muscle changes. In the first stage, swelling 
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and infiltration of the affected mnsole with embryonic connective tissue 
occurs. In the second stage, the embryonic connective tissue becomes 
organised and forms ordinary connective tissue, which retracts to a hard 
fibrous mass. In the third stage, calcification of the fibrous mass occurs, and 
this becomes replaced by bone. 

The muscles of the back and neck are usually the first involved, and the 
vertebral ligaments become ossified, so that inegular bony swelling occurs 
and deformity and fixation of the spine result. The upper and lower limb 
are later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and prevent movement 
of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually mes from some intercurrent affection, such as pneumonia, or 
pysemia resulting from bedsores. The disease is always progressive, but is 
usually of long duration, and there may be a cessation in its progress for 
several years. No specific treatment of value is known. 

W. H. WlLLOOX. 

W. 8. C. COPEMAN. 



SECTION XVlll 


DISEASES OF THE SKELETON 


Diseases of the skeleton will be considered under three headings, according 
to whether bone, endochondral ossification, or bone marrow is primarily 
affected. 


DISEASES OF BONE 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY 

Synonyms, — Hippocratic Fingers ; Marie’s Disease ; Acropachy. 

Definition. — A symmetrical enlargement of the bones of the hands and 
feet, and of the distal ends of the long bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, 
especially of the lungs. 

Etiology. — The primary diseases in the course of which hypertrophic 
osteo-arthropathy may develop are : 

1. Diseases of the lungs, such as (a) chronic cavitating tuberculosis 
and fibroid phthisis ; (6) empyema and bronchiectasis ; (c) malignant 
disease of the lung, pleura or mediastinum ; and (d) fibrosis of the lung, 
non-tuberculous in nature. 

2. Congenital heart disease, and infective endocarditis. 

3. Chronic diseases such as dysentery, py elonephritis, alcoholism, Ray- 
naud’s disease, and jaundice, as in hypertrophic cirrhosis of the liver. 

4. Rarely a neuritis may lead to clubbing of the fingers and osteo-arthro- 
pathy. Pressure on the brachial plexus by a subclavian aneurysm has 
given rise to clubbing of the fingers on the affected side. 

It appears that in the majority of cases a chronic infection leads to the 
development of osteo-arthropathy. This is the case in the lung diseases 
above mentioned. In congenital heart disease, the circulatory defect itself 
will lead to marked clubbing of the fingers ; in this condition, however, 
the long bones are not appreciably affected, and the changes are limited to 
the soft parts of the terminal phalanges, the hypertrophy of which leads to 
clubbing. 

The disease is eight times more common in males than females. All ages 
may be affected. The most strikmg examples are seen from 30 to 60 ; but 
in congenital heart disease and in chronic lung disease in children, such as 
bronchiectasis and fibroid phthisis, signs of the disease often appear in 
early life. 

Pathology.— The .bones most frequently affected are the metacarpal 
bones and the first two rows of phalanges. The radius and ulna may be 
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aflfected, more rarely the lower end of the humerus and the scapula. 
In the lower extremities the corresponding bones are affected. X-ray 
examination shows a thin layer of newly formed bone spread over the shaft. 
The periosteum is raised unevenly, so that the outline appears serrated and 
the deposits beneath it are unevenly calcified giving a lace-work effect. The 
bony changes are the result of a chronic inflammation, and the thickening of 
the periosteum and new formation of bone beneath it may be accompanied 
by atrophy and rarefaction of the pre-existing bone. There are no bony 
changes in the terminal phalanges, the soft tissues and nails alone being 
affected. 

Symptoms. — The onset is usually gradual, and little local pain is ex- 
perienced, though stiffness and clumsiness of movements occur. Sometimes 
marked clubbing of the fingers develops in a few weeks ; but usually 
several months or more elapse before the condition is characteristic. There 
is a remarkable symmetry in the pathological changes. The ends of the 
fingers and toes may be cyanosed. The nails are large, broad and curved, 
both longitudinally and transversely — ^the so-called parrot-beak. They 
show longitudinal striation and are brittle and easily split. The root of the 
nail is raised above its bed, and if pressure is applied at the root a distinct 
space between them can be made out. Sometimes the joints in the neigh- 
bourhood of the affected bones show swelling, from effusion and thickening 
of the synovial membrane. Osteo-arthritio changes in the joints are only 
present in the severe osteo-arthritic type. 

Three types of cases arc seen, but these may be only grades in the develop- 
ment of the extreme form of the disease. 

1. Gases showing only clvbhing of the fingers , in addition to the signs of the 
general primary disease, — This symptom may disappear if the primary 
disease is cured, as, for example, empyema. 

2. Cases showing dvbhing of the fingers and painful thickening of the hones 
of the ha7ids afid feety forearms and legs, in addition to symptoms of the primary 
disease. 

3. The '' osteo-arthritis hypertrophioa ” type. — The hands and feet become 
greatly enlarged, owing to the bony changes and thickening of the soft parts. 
The forearms and legs are thickened. The pelvis, sternum, ribs and clavicles 
may be thickened, and the vertebrse may show changes resulting in kyphosis. 
Osteo-arthritis occurs in the parts involved, so that movement of the joints 
is painful and difficult. In this type of case the very remarkable changes 
in the bones and joints overshadow the symptoms of the primary disease. 

Diagnosis. — The disease is recognised by the presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis is distinguished by the absence of clubbing of the 
fingers, and by the characteristic changes shown by X-ray examination. 

Acromegaly is to be distinguished by the spade-like hand, the spatulate 
fingers, enlarged knuckles, and the characteristic facial appearance. The 
kyphosis is more often cervico-dorsal, whereas in hypertrophic pulmonary 
osteo-arthropathy it is more often dorso-lumbar. 

Osteitis deformans shows irregular enlargement of the bones but there 
is a good deal of bowing, the hands are normal, and the X-ray appearances 
are pathognomonic. 
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Prognosis. — The prognosis appears to depend on the pimary disease. 
If that can be arrested or cured, there is hope of arrest or improvement in 
the hypertrophic osteo-arthropathy. 

Treatment. — This should be directed towards the cure or irnprovement of 
the primary disease. Other treatment is symptomatic and similar to that 
adopted in the treatment of infective arthritis. 

^ W. H. WlLLCOX. 


OSTEITIS DEFORMANS 

Synonym. — Paget’s Disease of Bone. 

Definition. — chronic and somewhat rare disorder causing enlargement 
and deformity of many bones. It is not a generalised disease of the skeleton. 
The bones are affected in the following order of frequency : pelvis, spine, 
femur, tibia, skull, fibula, clavicle, humerus, radius, and rib. In a few cases 
the disease is confined to one bone or to part of one bone : tibia, femur, 
clavicle, a vertebra, the ilium, or half the pelvis. 

Etiology. — This is unknown. The disease is sometimes familial. It 
rarely begins before the age of 40, and the commonest age of onset is 55. 
The sexes are affected in the proportion of three men to two women. Osteitis 
deformans is not inflammatory; in origin. It seems likely that it is a disorder 
of mineral metabolism. Syphilis is not an a 3 tiological factor. No alteration 
in the parathyroid glands nor in any other endocrine gland has been demon- 
strated. Both histological and chemical investigations have proved beyond 
doubt that generalised osteitis fibrosa (hyperparathyroidism) is unrelated 

to osteitis deformans. a i , 

Pathology.— There is a great alteration in the architecture ot the bones 
affected. They become enlarged, irregularly thickened, and sometimes 
bowed. The skull is very thick, the sutures and foramina being narrowed 
in consequence. The cortex of the long bones ceases to be pure ivory bone 
but looks coarse and spongy with red streaks and dots. Histologically 
there is continuous excessive resorption of bone associated with an increased 
new bone formation that more than compensates for the bone lost. The 
excessive erosion disturbs the skeletal architecture, the compact bone being 
replaced by irregular angular trabeculae, which also form the cancellous bone. 
There is still an attempt at structural adaptation to stresses, but this is 
very imperfectly achieved because the material is not used to the best 
mechanical advantage. 

Biochemistry .— serum calcium and plasma phosphorus are normal. 
The plasma phosphatase is constantly high, as in many other diseases of 
bone. In more than 80 per cent, of cases the calcium output in the unne 
is increased and sometimes reaches four or five times the normal fi^re. 
There seems to be a complete absence of correlation between the length of 
history, the density of bone shadows in radiographs, and the calcium output. 
A case showing increased density of bone trabecul® throughoirt pelvis, 
lumbar spine, and femora is just as likely to reveal a high output of calcium 
in the urine as a low output. 

Symptoms.— The disease may remain symptomless for ten years or 
more. It is very slow* in progress and rarely influences the general health, 
giving rise in most cases to few symptoms other than those which are due 
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to changes in the shape of the bones. In 80 per cent, of cases there is pain, 
and the patient usually recognises its origin in the bones. It varies widely 
in severity from a dull ache to a severe shooting or stabbing like a knife. 
The back and lower limbs are the parts usually affected but headache is 
fairly common. When the skuU is involved the patient may have to take 
a larger size in hats. The enlargement in the circumference of the head 
leads to the forehead being prominent and the face small in proportion. 
In the later stages the head is held forward and the back is so bent that the 
arms appear too long and an ape-like attitude results. There may be con- 
siderable reduction in total height. The lower limbs especially are bowed, 
the knees being widely separated and held slightly flexed. The bones are 
enlarged, and bowing usually takes place in such a manner as to accentuate 
the normal curve of the bone. The enlargement is particularly noticeable 
in the case of the tibia. The changes in the vertcbrjB may cause encroach- 
ment on the spinal canal, resulting in compression paraplegia. Bony com- 
pression of the optic nerve may lead to optic atrophy, and of the oculo- 
motor nerves to diplopia. Otosclerotic deafness is common in advanced 
cases. Spontaneous fracture is rare but when it takes place there is no delay 
in union. Osteogenic sarcoma may occur, but is much less common than 
Paget thought and is not seen until the changes in the bones have been present 
for ten years or more. Osteo-arthritis of the hip, knee, ankle, or spine is an 
occasional complication. Arterial degeneration, sometimes with hyper- 
tension, is found in most cases over the age of 50. It is possible that the 
excess of phosphoric esterase in the blood accelerates and intensifies the 
deposition of calcium salts in degenerate vessels. Retinal arteriosclerosis 
is a frequent finding, and it may be associated both with retinal haemorrhages 
and extensive choroidal changes. 

Radiological appearances. — The altered bone appears in radiographs in 
two forms, which may be called the spongy and the amorphous, the former 
being the more common. The two types are often found in the same patient. 
The spongy form consists of coarse irregular stria3 arranged either as parallel 
trabeculae or running in the direction of normal lamella3 of cancellous bone. 
The amorphous form is a generalised deposit producing an opaque finely 
granular appearance. The diameter of the bone is increased, sometimes 
to a marked degree, and in the medullary cavity the trabeculae are accentuated 
and too widely separated, giving a streaky appearance. The corticalis is 
partly or entirely replaced by bone similar to that seen in the medullary 
cavity, and in an extreme case the impression is that the whole bone consists 
of cancellous tissue highly magnified. Irregular cyst-like areas are sometimes 
observed. Widening and bowing of bones are important points in the 
radiological diagnosis. The vault of the skull is thickened, and the differentia- 
tion between the inner and outer tables is lost. Small islands of dense bone 
are evident alongside pale cyst-like areas. A large clean cut area called 
osteoporosis circumscripta may sometimes be noted. In those cases in which 
part of one bone is affected there is a definite line of demarcation where 
the abnormal ends and the normal begins. Thus there may be definite 
changes in the upper two thirds of the tibia, while the lower third is normal. 
The average rate of progress of such a lesion is about 1 cm. in two years. 
Radiographs reveal the shadows of arterial calcification in more than 40 per 
cent, of cases. Such calcified arteries are best seen in the lower limbs. There 
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is no evidence of a higher incidence of renal or vesical calculus in osteitis 
deformans than in the normal. 

Diagnosis. — When advanced the condition is unmistakable. In the 
early stages muscular rheumatism or osteo-arthritis may be wrongly diagnosed. 
Pulmonary osteo-arthropathy is distinguished by the clubbed fingers. In 
radiographs the amorphous tj^pc of osteitis deformans is sometimes mistaken 
for secondary carcinomatosis of the osteoplastic type. The 'difference is 
distinct and important, namely, that in carcinomatosis the bones are neither 
enlarged nor bowed. S 5 rphilis of bones is now very rare, but when only 
one or two bones are involved in a supposed case of Paget’s disease the 
Wassermann reaction should be performed. 

Prognosis. — Because the disease is uncommon there is a tendency to 
regard its effects as dreadful. To announce the diagnosis as though it were 
a profound mystery may alarm both patient and relatives unnecessarily. 
Paget’s disease is slowly progressive but does not usually shorten life. Thus, 
one patient though much deformed, continued to drive a crane in a dock- 
yard 15 years after the onset of the disease. Another was quite happy to 
have somebody hold him on a rock while he fished a stream, long after he 
was unable to walk unaided. Death usually results from the effects of 
arteriosclerosis or intercurrent infection, and only rarely from compression 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters the course of osteitis deformans 
in the slightest degree. Since the bones at one stage are sufficiently decal- 
cified to bend, methods have been used which aim at increasing the calcium 
intake. The patient is given a high calcium diet, that is a diet containing 
three pints of milk or milk products daily, together with butter, cheese, 
and eggs. If milk is not tolerated in these quantities calcium caseinate or 
calcium lactate (10 grammes a day) may be prescribed. Vitamin D may be 
conveniently given in the form of tab. calciferol. (3000 units) one or two daily. 
The claim that prolonged exposure to general ultra-violet irradiation has 
resulted in increased density of the shadows cf bones in radiographs has not 
been confirmed. Such treatment can be carried out, starting with short 
exposures to the mercury vapour or carbon arc lamp. Paget treated his 
patients with potassium iodide, but was not enthusiastic over the results. 
When there is pain in the bones Lugol’s solution (of iodine in potassium 
iodide) may be given in milk, beginning with a dose of three minims three 
times a day, and increasing to ten times this amount. If iodine fails to 
relieve the pain, aspirin, amidopyrine, or allonal should be tried. Exploration 
of the neck for a parathyroid tumour is never justified. Osteotomy is rarely 
necessary, but it is interesting that when portions of bone have been removed 
for histological section relief of pain has sometimes occurred. Occasionally, 
and especially in those cases with secondary osteo-arthritis of the hip joint 
or knee joint, an ambulatory splint supporting the weight of the body on 
the tuber ischii is of value. A cork sole is often necessary, and when kyphosis 
causes pain a spinal jacket is useful. 

LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclerosis ; 
Megalocephaly. 
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Definition. — The term leontiasis ossea is now used in two senses, specific- 
ally for a progressive sclerosing hyperostosis of the skull, and symptomatic- 
ally when osteitis deformans and the various types of osteitis fibrosa happen 
to involve the bones of the calvaria and face. 

Etiology. — This is unknown. The fact that the disease commonly 
arises in the region of the nasal sinufiies has led to an erroneous view that it 
is infective in origin. 

Pathology*-— When Virchow suggested the use of the term “ leontiasis 
ossea ” in cases of hyperostosis of the skull he had in mind fibroma molluscum 
in which masses of new connective tissue develop in the skin. He believed 
that the overgrowth of bone in h 3 rpero 8 t 08 i 8 corresponded exactly to elephan- 
tiasis of the soft parts, and he decided to call these cases leontiasis ossea, 
not because the bone disease produced a leonine appearance, but because 
he considered it to be analogous to the disease of the soft parts which did. 
The disease is very rare. It occurs in either sex, arising usually in early 
adult life. In most instances it begins in the nasal fossse and sinuses, though 
in some cases the origin is near the orbit or in the base of the skull. Dense 
ivory bone appears and spreads slowly under the periosteum, being held up 
sometimes in the region of the suture lines but ultimately breaking through 
and spreading in many directions across the skull. The serum calcium and 
plasma phosphorus are normal. 

Symptoms. — The early clinical features include nasal obstruction, 
blocking of the lachrymal ducts, and alteration in the shape of the face 
and jaws. Ultimately large masses of bone, increasing in various directions, 
give rise to terrible disfigurement. The cavities of the mouth, nose, and 
orbit may be ^eatly lessened. The eyeballs may protrude even beyond 
the lids, and blindness may occur from optic atrophy. There may be loss 
of the sense of smell, and interference with the mobility of the lower jaw. 
Except in the later stages pain is unusual. 

Diagnosis. — Paget’s disease usually begins at 65, and the pelvis, spine, 
and lower limbs are nearly always affected. Generalised osteitis fibrosa 
leads to decalcification of the whole skeleton, with a high blood calcium 
and low blood phosphorus. Focal osteitis fibrosa often shows multiple lesions 
scattered throughout the skeleton. 

Treatment. — No treatment has any permanent effect though it may 
be possible to remove some of the more disfiguring masses of bone. 


HYPERPARATHYEOIDISM (GENERALISED OSTEITIS FIBROSA 
CYSTICA (see p. 498) 

FOCAL OSTEITIS FIBROSA 

Synonyms. — Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibro- 
cystic Disease ; Benign Giant-celled Tumour ; Osteoclastoma ; Osteo- 
genetic Myeloma ; Myeloid Sarcoma. 

Definition. — ^A focal or multifocal disease of bone unassociated with 
constitutional symptoms or with any known endocrine disturbance. 

*£tiology. — This is unknown. The disease occurs chiefly in adolescence, 
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and is much more common than is generalised osteitis fibrosa (hyper- 
parathyroidism). 

Pathology. — The lesions are benign, firm, grey or brown tumours. 
Histologically they show osteogenetic fibrous tissue and giant cells which, 
of course, are osteoclasts. This explains the numerous synonyms which 
are used. The tumours sometimes expand the corticalis and may give rise 
to cysts lined by osteoclasts. Even when the lesions are multiple the rest 
of tne skeleton consists of normal bone. The figures for serum calcium and 
plasma phosphorus are invariably normal, a finding in striking contrast 
to that of the generalised disease. The calcium balance is usually normal, 
and, taken in conjunction with the normal blood chemistry, this finding is 
strong evidence against hTOerparathyroidism. 

Symptoms. — The malady affects one or more bones, is usually not 
disabling, is of slow progress, and shows a tendency to become arrested. 
Pain is unusual and the disease is often symptomless until spontaneous 
fracture occurs. Severe cases of the multifocal type may show considerable 
deformity, especially of the pelvis, femora and skull. 

Radiological appearances . — In radiographs the principal changes are 
found in the ends of the long bones. Usually more than one-third of the 
shaft is affected by a fusiform enlargement composed of a pale cyst-like area 
divided by a few coarse trabecular strands. The cortex is thin and may 
be expanded. The periosteum and adjacent bone are normal. Radio^aphs 
taken with controls show that the whole skeleton apart from the lesions is 
normally calcified. The floor of the skull and the lower jaw may be affected. 

Diagnosis. — The normal blood chemistry serves to distinguish the focal 
from the generalised disease. In adult cases it is sometimes difficult to 
differentiate between focal osteitis fibrosa and osteitis deformans, and it 
may then be necessary to follow the progress of the condition over a period 
of time before a definite conclusion is reached. 

Treatment. — Fractures are treated in the usual way. If spontaneous 
fracture occurs in a long bone through one the lesions, union is usually 
strong, and radiographs subsequently show that the pale cyst-like area of 
osteitis fibrosa becomes filled with bone. Exploration of the neck for a 
parathyroid tumour is quite unjustified. 


THYROTOXIC OSTEOPOROSIS (see Hyperthyroidism, p. 488) 
OSTEOMALACIA 

Synonym. — Mollities Ossium ; Adult Rickets. 

Definition. — A generalised disease of the skeleton due to vitamin D 
deficiency. Two types are found. The first is due to a diet deficient in 
vitamin D and calcium salts and may be referred to as dietetic osteomalacia. 
The second is a conditioned dietary deficiency disease, arising from deficient 
absorption of vitamin D and calcium salts ; it is seen in idiopathic steatorrhoea. 

Etiology. — Osteomalacia is rare in England. It is endemic over wide 
areas in Northern India, Japan and Northern China, and occurs sporadically 
in the Rhine Valley, Danube Valley, Vienna, and certain parts of Italy, 
Switzerland, Flanders and the Balkans. Heredity plays no part. The 
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disease pre-eminently affects women, and is likely to recur earlier and with 
greater severity with each successive pregnancy. But it is a mistake to 
suppose that pregnancy is essential in the aetiology. The malady is some- 
times seen at puberty and is quite well known to occur, though rarely, 
in boys and men. In the majority of cases the symptoms begin between the 
twentieth and thirtieth year. 

Pathology. — Eickets and osteomalacia are essentially identical. What 
differ^ce exists is merely that of age incidence. Osteomalacia is adult 
rickete. Morbid anatomists agree that in rickets and osteomalacia the 
essential abnormality is a deficient calcification of osteoid tissue. This 
deficiency is generalised throughout the skeleton. The broad osteoid seams 
in both diseases are due to deficiency of the calcifying mechanism, which 
should convert osteoid tissue into true bone. In osteomalacia the bones 
throughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten wood. Spontaneous fractures are common. The blood 
chemistry is comparable in experimental rickets of rats, in children with 
rickets, and in women with osteomalacia. The plasma phosphorus and 
sometimes also the serum calcium are diminished. The occurrence of foetal 
rickets has been proved in babies born of osteomalacic mothers. 

Symptoms* — Pain is a prominent sjnnptom. It occurs especially in the 
back and thighs, is aching in character and is worse in the winter months. 
The pelvis, thorax, or long bones exhibit deformity in a haphazard way ; 
one woman suffers in the pelvis, another in the ribs, and a third in both. 
Besides the changes in the pelvis, marked deformities occur in the chest and 
spine. Severe kypho-scoliosis may reduce the height by several inches and 
cause the head and neck to sink downwards and forwards on to the chest. 
Deformities of the sternum and ribs give rise to marked prominences and 
depressions in the chest wall. Coxa vara and irregularly curved long bones 
are less common. The bones are soft and flexible, rather than fragile, so 
that bending is much more common than is spontaneous fracture, though 
both are well recognised. The patient develops a characteristic waddling 
gait, and muscular weakness may add to her incapacity. In many cases 
the pelvic deformities interfere with marital relations or with labour. 
Caesarean section frequently being necessary. Tetany is common. The 
teeth are normal. The course of the disease may be fairly rapid, lasting 
several months, but untreated cases extend over many years. The patient 
then becomes bedridden, spontaneous fractures, anaBmia, cachexia, and 
bedsores adding to her discomfort and to the difficulties of nursing. 

Radiological appearances , — The degree of lack of calcification in radio- 
graphs will vary with the severity of the disease, and it is therefore important 
to take radiographs with controls. In the slight cases the bones of the patient 
will be slightly more translucent than those of the control. The cortex will 
be less dense than normal but the bone pattern, especially the trabeculation, 
will be accentuated by contrast. In the severe examples there will be little 
or no difference between the density of the bone and surrounding soft tissues, 
and the cortex will appear as a mere pencilled outline. The bone pattern 
will have disappeared, the long bones^ will bend, and occasionally show 
fracture. All deformities apart from fracture are the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the 
heads of the femora and sacrum. Lordosis is marked and k3qphosis may 
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be present. In severe oases the chest and ribs are usually deformed. The 
vertebras are biconcave, having the appearance of fish vertebrae. In severe 
cases the vault of the skull may show numerous areas of uneven translucence, 
varying in size and shape but all fairly clean cut. The spontaneous fractures 
are usually subperiosteal, and radiographs sometimes show pseudo-fractures. 
These appear as areas of complete translucence, running across the bone, 
the edges being quite clean cut, and separated from each other by one or 
two millimetres. 

Diagnosis. — The occurrence of pregnancy and the examination consequent 
upon this lead commonly to the recognition of the pelvic deformity and of 
the disease which has given rise to it. Differential diagnosis from other 
generalised diseases of the skeleton usually produces no difficulty. In hyper- 
parathyroidism there is a high serum calcium, a low plasma phosphorus, 
and an increased calcium excretion in the urine. In senile osteoporosis the 
patient suffers from kyphosis and a tendency to fractures particularly of 
the neck of the femur, and the blood chemistry is normal. In thyrotoxic 
osteoporosis, the usual signs of hyperthyroidism are present, and the blood 
chemistry is normal. In myelomatosis the Bence Jones protein is found 
in the urine in 75 per cent, of cases, the serum globulin is usually increased, 
and the albumin : globulin ratio diminished. The serum calcium is usually 
normal, but sometimes raised. The plasma phosphorus is normal, but it 
rises in cases showing renal insufficiency. In radiographs the condition may 
closely resemble osteomalacia. 

Treatment. — Pure vitamin D is called calciferol because of its power 
to induce calcification in tissues, especially in osteoid tissue. It is 300,000 
times as potent as cod-liver oil, weight for weight. The good effects not 
only of calciferol but also of cod-liver oil and ultra-violet irradiation have 
been noted both clinically and chemically, since they are capable of raising 
the serum calcium to normal. In cases where tetany is present calcium salts 
should be administered in addition. The diet of a woman suffering from 
osteomalacia should contain 3 pints of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables, and even nuts and raisins. 
The dose of cod-liver oil should be large, up to T or 4 oz. daily. This treat- 
ment relieves the pain in 3 to 4 weeks. Some cases are refractory, and it 
is then necessary to add 0-5 mg. of calciferol to the cod-liver oil daily. 
Tetany is rapidly removed by treatment with cod-liver oil and calcium 
lactate. A powder containing at least 10 grammes of the latter should be 
used daily, and is best administered fasting with a glass of milk. The patient 
should be exposed to sunlight when this is possible ; otherwise treatment 
by ultra-violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and increasing gradually up to 30 minutes. There is no 
evidence that phosphorus is of any value in the treatment of osteomalacia. 
Where the disease exists in great endemic areas, questions of diet, and social 
and religious customs are proving very difficult. In large areas of China 
and India the diet is often deficient in quantity, and inadequate in calcium 
and vitamin D. In the high mountain valleys of these countries and in 
areas of India where purdah is practised, darkness adds to the danger by 
causing further deprivation of vitamin D. With regard to China, Maxwell 
states : “We want flocks and herds, milk and meat, with security of life 
and property.” The suggestion has been made that it might be practicable 
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m India and China to dispense calciferol fteely at a low price just aa quinine 
ia dispensed in malarial districts. The relation of ovarian function to calcium 
metabolism has not yet been settled. Osteomalacia gets worse during lacta- 
tion, no doubt because of the great drain of calcium from the body. Improve- 
ment has been observed after ovariectomy. This operation may act merely 
by preventing pregnancy, and it is presumably just as reasonable to ligate 
the Fallopian tubes. When pelvic deformity demands it Caesarean section 
is necessary. 


Osteomalacia in Idiopathic Steatourhcba 

When osteomalacia occurs in the course of idiopathic steatorrhoea (Gee’s 
disease), the following features may be present : fatty stools, dilatation of 
the colon, tetany, anaemia, skin lesions, and infantilism (see p. 476). The 
disease occurs in both sexes and the history nearly always goes back to early 
childhood. The symptoms develop in spite of an adequate diet. We must, 
therefore, suppose that there is some disturbance of gastro-intestinal function 
resulting in <mficient production, absorption or utilisation of one or more 
essential factors. The serum calcium is low and the plasma phosphorus is low 
or normal. The total fat in the stools may reach 40 per cent, or more, and 
the bulk of this is unsplit fat. The clinical and radiological features are 
exactly the same as in dietetic osteomalacia. An opaque enema will reveal 
dilatation of the colon. In treatment the fat in the diet must be out down 
to a minimum, and the calcium salts and vitamins kept high. Vitamin D 
must be given in a solid and not in an oily medium. The prognosis of this 
type of osteomalacia is good especially in young people. Splinting or even 
osteotomy may be necessary to correct deformities such as genu valgum. 
The pelvic deformity may necessitate CeBsarean section. 


OSTEOGENESIS IMPERFECTA 

$3^onyms. — Fragilitas Ossium Congenita ; Osteoporosis Congenita ; 
Congenital Osteopsathyrosis ; Osteopsathyrosis Idiopathica. 

Detinition. — generalised disease of the skeleton, congenital, and in 
some 25 per cent, of cases hereditary, in which the bones are so fragile that 
repeated fractures occur. Multiple fractures may occur in utero (pre-natal 
type of Vrolik, 1849), or fractures may not occur until after birth (post- 
natal type of Lobstein, 1833). Both sexes are afiPeoted equally. 

,ffitiology,— This is unknown. 

Pathology.— -In both types the basic defect appears to be defective 
osteoblastic activity. The cortex of the bones may be scarcely thicker than 
paper, and the trabecute of spongy bone are extremely thin. In the pre- 
natal type many fractures are seen ; in some cases practically every bone 
in the body has been fractured. The older fractures exhibit good callus 
formation. In extreme cases, especially in the pre-natal tjye, the cranial 
ossification is so disorganised that the vault of the skull consists of a mosaic 
of small Wormian bones. Congenital hypoplasia occurs in other mesenchymal 
tissues, notably the ligaments and the solerotics. There is no evidence 
whatever of vitamin deficiency. No abnormality in the serum calcium, 
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plasma phosphorus, or calcium output has been demonstiated. The plasma 
phosphatase tends to show a raised value but this is not constant. 

Symptoms. — ^The general health of the patient is g^>od but fractures 
occur from the most trivial violence or even normal muscle action^ In the 
course of time, 20, 30, or even 100 spontaneous fractures may occur. They 
are often subperiosteal and canse little pain. The patient tends to be short 
in stature and slender in build. As a result of anomalous cranial ossification, 
the shape of the head is often striking. A bitemporal protubemnce so 
marked as to turn the ears outwards is frequently observed, but protuber- 
ances in the occipital and frontal regions are also seen. Every bone in the 
body may be deformed. The limbs are often bowed and of unequal length. 
Kypho-ecoliosis, distortion of the ribs and sternum, and asymmetry of the 
pelvis all occur. Three other defects are commonly found in association 
with the fragile bones, namely, leaden blue sclerotics, a tendency to dis- 
location of joints, and after the age of 20 years otosclerotic deafness. Amongst 
the adult population affected with blue sclerotics approximately 60 per cent, 
have an associated liability to fracture, approximately 60 per cent, an 
associated otosclerosis, and 44 per cent, suffer from all three defects. Osteo- 
genesis imperfecta sometimes occurs in an hereditary form without blue 
sclerotics. 

Diagnosis. — Severe cases and all those with blue sclerotics are unmis- 
takable. In the new boni great shortening of the limbs may suggest achondro- 
plasia, but the skull is quite different. Cases of spontaneous fracture in the 
fidult occurring in hyperparathyroidism, hyperthyroidism, myelomatosis, 
osteoclastic carcinomatosis, and neuropathic atrophy of bones really cause 
no difficulty. 

Prognosis. — Severe cases of the pre-natal type are either stillborn or 
live only for a short time. In post-natal cases the condition proves more 
severe the earlier the first fracture appears. Multiple fractures in the first 
few years of life may lead to such deformities that the patient can never 
walk and may die before puberty. In those who survive, the liability to 
fractures tends to become less before puberty. In general the longer the 
patient lives the greater will be the improvement, and in many of the adult 
cases the disability is slight only. 

Treatment. — The utmost care must be taken to avoid the occurrence 
of fractures. Treatment consists in gentle handling and careful splinting. 
Union usually occurs without delay and is firm. Dislocations are reduc^ 
without difficulty. Vitamin D, calcium salts, and a high calcium diet have 
no effect on the course of the illness. 


OXYCEPHALY 

Synonyms. — Tower Skull ; Steeple Head ; Sugar Loaf Head ; Acro- 
cephaly ; Craniostenosisi 

Definition. — A congenital deformity of the skull due to premature 
synostosis of the cranial sutures. The skuH is short from front to back and 
its vertical diameter is incieased. Allied forms of oraniostenofiia axe scapho- 
cephaly, the boat-shaped head, and plagiocephaly, the obliquely flafttened 
head. 
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Etiology. — This is unknown. The disease is more common in males 
than females. It is sometimes hereditary and familial. It is usually present 
at birth but it may develop subsequently up to the age of six. 

Symptoms. — In its slightest form it attracts attention, while in its grosser 
forms there is no passer-by but is shocked by the disfigurement and repelled 
by its hideousness. The forehead is much increased in height, sloping 
gradually upwards to the vertex with feebly marked superciliary arches. 
The vertex of the skull appears pointed instead of flattened or rounded, 
and a thin bony prominence is sometimes felt in the region of the bregma. 
The hairy scalp may be raised above the normal level and present the appear- 
ance of being perched on the top of a cone. Viewed laterally, the ears appear 
placed on a lower level than normal. Proptosis is present in most cases, 
and it may be so considerable that the eyeballs become dislocated in front 
of the lids. Failure of closure of the eyes, especially during sleep, may lead 
to lachrymation and conjunctivitis. Divergent squint is common and 
nystagmus is present in some cases. Symptoms arise from insufficient 
room within the skull for the developing brain. There is increased intra- 
cranial pressure with headache and sometimes vertigo. The condition is 
compatible with normal intelligence, but not infrequently optic atrophy 
supervenes. This is secondary to papilloedema in some 85 per cent, of cases. 
In the remainder it is brought about by narrowing of the optic foramen and 
is of the primary type. The sense of smell is often completely lost, but taste 
is affected very rarely. Hearing is unaffected. The following associated 
congenital malformations have been described in a few cases : webbing of 
the fingers and toes ; malformation of ears, elbow and shoulder joints, and 
fingers. 

Radiological appearances . — Radiographs show an increased vertical 
diameter of the skidl with its highest point either at the bregma or some- 
where between it and the lambda. The anterior fontanelle closes late, and 
its site is marked by a slight protuberance over which the bone is thinned. 
The sutures of the vault are partly or entirely absent, but the basal suture 
between the sphenoid and the occipital bone may be widely open. The air 
sinuses are rudimentary, and the middle fossa bulges forward. The most 
characteristic feature is the presence of numerous deep convolutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may 
advance to complete blmdness. There is nothing to show that oxycephaly 
shortens life. 

Treatment. — ^Anodynes should be used in the relief of headache. If 
the symptoms of increased intracranial pressure become marked, and the 
changes in the optic discs progress, decompression may be necessary. 


DISEASES OF ENDOCHONDKAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms. — Chondrodystrophia foetalis (Kaufmann) ; Micromelia 
foetalis. 

Definition. — ^A disease of foetal life in which defective endochondral 
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ossification makes the bones preformed in cartilage short, but stout and 
stro^.^ 

etiology. — This is unknown. Both sexes are affected equally. It is 
hereditary and has been recorded in six generations. Several members of 
the same family may be affected. The condition is unrelated to rickets, 
cretinism, syphilis, or tuberculosis. 

Pathology. — The essential abnormality is found in the cartilaginous 
epiphyses. The cartilage does not prepare itself for ossification, which is 
in consequence so slow that the long bones are too short. Since, however, 
the periosteum goes on lajdng down bone normally, the bones are stout 
and strong. The membrane bones of the skull are unaffected, so that the 
calvaria is of normal size. Premature synostosis of the cartilaginous bones 
at the base of the skull leads to shortening, and consequent depression 
of the bridge of the nose. The clavicles are not affected. The pelvis is 
distorted and contracted, the sacrum being tilted forwards. Extreme 
lordosis may be present. The costo-chondral junctions are enlarged to 
form a rosary. The scapula is so small that the glenoid fossa scarcely holds 
the head of the humerus. 

Symptoms. — The patient is dwarfed but of normal intelligence. The 
usual height of the adult is about four feet. The vault of the head is large 
and the frontal and parietal eminences prominent. The face is small and 
the nose has a depressed and flattened bridge. The nostrils are large, the 
lips thick, and the lower jaw and chin well developed. The teeth are normal. 
The trunk is of normal size but the extremities are much shortened, and 
with the arms at the sides the fingers reach no farther than the great troch- 
anter of the femur. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shorteniug. The arms are muscular and 
are held a little abducted from the trunk. The hands are short, thick, and 
trident-shaped, the fingers being almost equal in length. The lower limbs 
are thick and often show deep transverse furrows as if there were redundancy 
of the soft parts. This appearance is due to the packing of well-developed 
muscles into the restricted long axis of the hmb. This muscular develop- 
ment enables the achondroplasic to perform feats which are surprising m 
one so small. He rises from the lying-down position by a characteristic 
springing movement from the legs without any assistance from the arms. 
The curving and enlargement of the ends of certain bones gives rise to bow 
legs and beading of the ribs. The lumbar curve is increased owing to tilting 
forward of the sacrum and excessive development of the buttocks. In 
consequence the gait has a peculiar duck-like waddling character. The 
genital organs are normal. The fact that the female may become pregnant 
makes the pelvic deformity of great importance. The conjugate diameter 
is greatly narrowed, and it is almost impossible for an achondroplasic woman 
to give birth to a living child except by Caesarean section. That the disease 
has existed for something like five thousand years is known from models 
found in mummies of two achondroplasic gods of ancient Egypt, namely 
Ptah-Sokar and Bes. In the Middle Ages the attractive antics of achondro- 
plasics made them much sought after as court jesters or dwarfs. To-day 
not infrequently they play the parts of clowns at fairs, circuses and music- 
halls, and sometimes break chains on the stage. 
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Diagtiosis*~Iu the new bom the great shortening of the limbs may 
suggest osteogenesis imperfecta, but the skull is quite different. In ohild- 
bocd the malady is readily distinguished from rickets and congenital syphilis 
by careful attention to the physical sigi^. Achondroplasia differs from 
cretinism in that the patient is of average intelligence, and has normal skin, 
hair and voice. The pituitary dwarf presents no difficulty because the 
limbs and trunk are in perfect proportion. 

Prognosis. — The majority of infants suffering from achondroplasia are 
either still-born or die shortly after birth. If the child does survive, the 
expectation of life is normal. The female achondroplasic faces greater risks 
in parturition than a normal woman. 

Treatment. — No treatment is of any avail. Orthopaedic treatment for 
bow legs is unnecessary. The pelvic deformity may necessitate Caesarean 
section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them 
islands of ectopic cartilage are found giving rise to multiple ecchondromata 
or enchondromata. The three conditions are grouped together because of 
one feature they have in common, namely arrest or perversion of the normal 
process of endochondral ossification in certain bones. This change differs 
from that seen in achondroplasia only because it is neither symmetrical nor 
universal. Different manifestations of dyschondroplasia may occur in various 
members of the same family. 

(i) Hereditary multiple ossifying ecchondromata [hereditary deforming 
chondrodysplasia^ diaphysial aclasis, or multiple cartilaginous exostoses). This 
is a fairly common disease in which multiple bony tumours are found in 
association with certain other skeletal deformities. It is hereditary and 
may affect several individuals of the same family. It is more common in 
males than in females in the proportion of 3 to 1. It is usually discovered 
in childhood. Palpable bony tumours up to 2 cm. or more across are found 
more or less symmetrically placed near the knee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. 
The stature is shortened and the limbs may be unequal in length. In the 
majority of cases the ulna and fibula are disproportionately short in relation 
to the radius and tibia. Bowing of the radius, ulnar deviation of the hand, 
irregular length of the fingers, and valgus deformity of the foot all may 
occur. Sarcoma supervenes in 5 per cent, of cases. Local exacerbation of 
symptoms in a patient over 30 years of age may be the first indication of 
its onset. Rarely pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve trunk pain or local paralysis. Aneurysm has 
been recorded from pressure upon an artery. The radiological appearances 
are characteristic. The meta^vsis of the bone affected is broadened and 
distorted, and ossifying ecchoncfromata with broad bases and pointed tips 
project from it. The cartilaginous cap, of the tumour is not seen unless it 
18 calcified. The earlier the ecchondroma occurs the nearer to the centre 
of the shaft will it be. Where ecchondromata protrude between adjacent 
bones such as the tibia and fibula, local fusion may occur. The ulna is 
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likely to be short and to end in a point, articulating with the radius on its 
mesial aspect but not partaking in the carpal articulation. Usually no 
treatment is required but should it be necessary to remove any particular 
swelling this is easily carried out. 

(ii) Multiple chordromaUi (Enchoridroniatosis). This is a rare disease 
affecting the bones of the hands and feet. Cartilaginous swellings in the 
fingers and toes begin in childhood and increase in size up to the age of 
30 years. The swellings are firm, elastic, rounded and slightly translucent. 
The skin over the larger ones may be tightly stretched and shiny and show 
pronoinent veins. The hands and feet may become hideously' deformed. 
Sometimes a rib near the costal cartilage, the sternum, the pelvis, and the 
scapula are affected. In certain cases the ulna and fibula are dispropor- 
tionately short as in diaphysial aclasis. Spontaneous fractures may occur, 
and sarcoma may supervene after years. Radiologically chondromata are 
seen as rounded, eccentric translucent areas expanding the corticalis, inter- 
rupting its outline, and projecting into the soft tissues. Sometimes the 
swellings are trabeculated and they may contain dense, punctate, calcified 
areas. Where operation is undertaken to excise some of the chondromata 
care must be exercised to avoid spontaneous fracture of the phalanges or 
inetacarpals. 

(iii) Unilateral chondrodysplasia (Ollier^ s disease). This is a very rare 
type of chondrodysplasia occurring in children and sometimes familial. 
It usually has a completely unilateral distribution, but some cases have 
only one bone or one limb affected, and others are bilateral. Some abnor- 
mality is often first noticed between the first and second years of life, when 
as a rule one limb is found to be shorter than its fellow. The difference in 
length becomes progressively greater as growth proceeds. Deformity may 
occur either because weight bearing causes bending of the bone, or because of 
the different rate of growth where only one of the paired bones is affected. 
Most patients seem to reach adult life, when their symptoms are mainly 
those of their deformities and sometimes of a secondary arthritis. In a 
small proportion of cases sarcoma supervenes. The diagnosis largely depends 
upon examination of radiographs. The ends of the long bones show translucent 
longitudinal strioe interrupted by small pale mottled areas and dark punctate 
spots. In the areas affected there is extensive alteration in the pattern of 
the corticalis and spongiosa, but the centre of the shaft remains normal. 
As the child grows older the typical striped appearance disappears and is 
replaced by dense punctate speckling due to areas of calcification. The 
disease has occasionally been mistaken for osteitis fibrosa, but the radio- 
logical appearances are pathognomonic. Treatment is concerned with the 
}>revention and relief of deformities, and proceeds along the usual orthopeedic 
lines. Osteotomy is sometimes necessary. Fractures are of fairly common 
occurrence, and like the osteotomies appear to unite well. 


Donald Hunter. 
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DISEASES OF THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis ; Kaliler’s Disease ; Plasmacytoma ; 
Hsematogenous Myeloma. 

Definition* — fatal disease characterised by the development of multiple 
tumours in the skeleton, which arise from cells of the bone marrow. It is 
very rare. The bones are affected in the following order of frequency : 
spine, ribs, sternum, skull, scapula, pelvis, clavicle, humerus and femur. 

Etiology. — Multiple myeloma is of unknown origin. It is a malignant 
neoplasm of the hgematogenous marrow occurring in multiple foci. The 
disease is related to leukaBmia, but differs from it in the sharper localisation 
of the neoplasia, the absence of enlargement of the spleen or lymph-glands, 
the much smaller tendency for the abnormal cells to enter the blood stream 
and the frequent appearance of Bence Jones protein in the urine. Inter- 
mediate forms occur with features of both diseases. It is associated with 
interesting alterations of protein metabolism. The disease is sometimes 
familial. It begins most commonly at the age of 65, and only 10 per cent, 
of cases occur before 40. The sexes are affected in the proportion of three 
men to two women. 

Pathology. — Multiple deep red or reddish-grey sharply defined tumours 
are found distributed throughout the red bone marrow. They are usually 
a few millimetres in diameter and very numerous. Occasionally a tumour 
may reach a diameter as great as 5 cm. They are composed of blood-forming 
cells, either myelocytes, myeloblasts, erythroblasta, or cells resembling 
plasma cells. They erode bone, sometimes expand the cortex, and cause 
deformities and spontaneous fractures. Earely a diffuse hyperplasia of the 
marrow is associated with foci of tumour formation. Tumours may also 
be found outside the skeleton in the tonsils, liver, spleen, kidneys, or sex- 
glands, and these lesions may even precede those in the bones. The marrow 
tumours give rise in the urine to the Bence Jones protein which appears 
as a cloud when the urine is heated to 55° C., redissolves at 85° but reappears 
on cooling. It is found in 75 per cent, of cases, from a trace to a large 
amount. In some cases it appears early in the disease, in others late. Its 
occurrence may be continuous or periodic. Sometimes a substance allied 
to amyloid material is deposited in the muscles and in nodules connected 
with the periosteum, bursae, tendon sheaths and joints. It is possible that 
both the Bence Jones protein and the amyloid substance are produced from 
the breakdown of myelomata. The serum globulin is usually increased even 
as much as 8 per cent, (normal 2 per cent.). The albumin-globulin ratio 
may drop from the normal 2*2 to a figure as low as 0*5. The formol-gel 
reaction is positive (see p. 253), and there is a very rapid rate of sedimenta- 
tion of the blood. Metastatic calcification while by no means constant has 
been frequently observed in the kidney, lung, stomach, myocardium and 
uterine mucosa. The serum calcium k usually normal, but, taking into 
account the bone destruction which occurs as the result of erosion by the 
marrow tumours and also the metastatic calcification, it is not surprising 
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that high serum calcium values have sometimes been recorded. Figures 
from 13 to 16 mg. per 100 c.c. have been found. Those cases with a normal 
serum calcium have a normal calcium output, while those with a high serum 
calcium have an output up to double the normal. Where renal insuflBciencv 
complicates multiple myeloma the plasma phosphorus is found to be hi^ 
and may rise as the kidney condition becomes worse. The parathyroids 
are not enlarged in multiple myeloma. 

Symptoms. — The initial symptom is pain, often bilateral, in the thoracic, 
abdominal and lumbar regions, and sometimes in the neighbourhood of the 
joints. Progressive kyphosis or angular curvature of the spine 'with loss of 
total height follows. The spine, sternum and ribs may be tender on per- 
cussion. It is unusual for any of the myelomata to be palpable. In 60 per 
cent, of all cases spontaneous fracture occurs in the ribs, sternum, or later 
in the long bones. In no other type of bone tumour does pathological 
fracture occur so frequently. In some cases amyloid masses may be palpable 
as firm, rounded, slightly tender, subcutaneous nodules more than a centi- 
metre in diameter. They are felt especially in the scalp, along the spine, 
near the joints, and in the musculature, particularly that of the pelvic and 
shoulder girdles. There is usually a hypochromic anaemia, which becomes 
aggravated in the terminal stages. In a few instances cells of the type which 
constitutes the tumour enter the blood stream in larger or smaller numbers, 
and it is probable that they can be found in the majority of cases if a sufi&ci- 
ently careful search is made. In rare instances the anaemia is of the leuco- 
erythroblastic type (p. 783). Nephritis without hypertension is fairly 
common. The temperature is usuaUy normal but recurring fever has been 
observed. The patient ultimately becomes bedridden and cachectic. It 
seems justifiable on clinical grounds to consider separately what may be 
called the vertebral form of the disease. Here the growth is confined for 
some time to the vertebral and extradural tissues. Moreover, death may 
occur before the growths become widespread, and sometimes without the 
Bence Jones protein having appeared in the urine. In this variety the 
patient rapidly develops signs of a transverse spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression 
and there is focal spinal tenderness. Radiographs show destruction of the 
corresponding vertebral body. 

Radiological Appearances. — In radiographs the marrow tumours are 
found mainly in the spine, ribs, sternum and skull. They are seen as clean- 
cut elliptical or circular areas of complete translucence, set closely together 
and varying from 1 mm. to 5 cm. in diameter. The larger tumours may 
expand the cortex of the bone affected. There is a good deal of generalised 
osteoporosis throughout the affected bones. The spine shows collapse of 
the bodies of one or more vertebree. The skull is not thickened. Patho- 
logical fractures, especially in the ribs, are very common. 

Diagnosis. — Once the lesions have appeared in many bones the diagnosis 
is easily made. The age of the patient, multiple involvement of the bones 
of the thoracic cage, spontaneous fracture of a rib, Bence Jones protein in 
the urine, progressive anaemia, cachexia and characteristic radiographs 
make an unmistakable clinical picture. Biopsy of a portion of bone or 
examination of a bone-marrow smear from a sternal puncture may reveal 
the characteristic myeloma cells. Secondary carcinomatosis of bones may 
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cause difficulty, especially in cases in which the primary growth is symptom- 
less. It is essential to differentiate the disease firom generalised osteitis 
fibrosa (hypeiparathyroidism). There is some resemblance in the clinical 
picture as it affects the skeleton, but the presence of the Bence Jones protein 
and the blood chemistry are characteristic. In multiple myeloma the serum 
calcium is usually normal. If it is high it is associated with a high plasma 
phosphorus, whereas the characteristic effect produced by parathyroid 
hyperfunction is a high serum calcium with a low plasma phosphorus. In 
osteomalacia the patient is usually a woman in the child-bearing period of 
life, and a good deal of bending occurs in the bones. The blood chemistry 
is characteristic. Sometimes in the early stages of multiple myeloma wide- 
spread pain in the thoracic, abdominal and lumbar regions may lead to a 
mistaken diagnosis of fibro-myositis. In tuberculous caries of the spine 
neither the ribs nor the sternum are involved. The fact that the Bence 
Jones protein is found in the urine in an occasional case of leukaemia need 
cause no mistake. In those cases in which nephritis complicates multiple 
myeloma the albuminuria may cause difficulty. The Bence Jones protein 
may be detected in the presence of albumin by making the urine slightly 
acid with acetic acid, boiling it and filtering while hot, using a funnel with 
a hot- water jacket. If Bence Jones protein is present the filtrate will become 
cloudy as it cools. 

Prognosis. — The prognosis is hopeless. Death often occurs within six 
months of the onset of symptoms, but occasionally a patient survives for 
two years or more. Broncho-pneumonia, cachexia, or compression para- 
plegia with ascending pyelo-nephritis are the usual terminal events. 

Treatment. — The patient should be treated by rest in bed, anodynes 
and suitable splinting wlien necessary. Occasionally deep X-irradiation 
can be used with good effect. It alleviates pain and reduces the size of the 
tumours, but it does not retard the progress of the disease. It is clearly 
unjustifiable to explore the neck in search of a parathyroid tumour. When 
the symptoms and signs point to compression of the spinal cord surgical 
intervention may be worth while. Laminectomy reveals a grey or reddish- 
grey extradural mass either pushing the cord backward or encircling it. 
Removal of the mass decompresses the cord and is followed by improve- 
ment. Deep X-irradiation and the wearing of a spinal brace are advised 
after laminectomy. 

Donald Hunter. 

Leslie J. Witts, 

GAUCHER'S DISEASE 

In 1922 Pick discovered a gross osseous form of Gaucher's disease. It 
is exceedingly rare. The symptoms are pain in the bones, pathological 
fractures and sometimes angular curvature of the spine. In radiographs 
the bones show patchy osteoporosis. A characteristic feature is that the 
ends of the femora are widened evenly. Both skull and pelvis may be in- 
volved. Sometimes scattered through the bones there are focal pale rounded 
areas which expand the cortex. These areas are deposits of kerasin, a galacto- 
lipin. The usual characteristics of Gaucher's disease are, of course, present 
(see pp. 834, 885). 
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HAND-SCHtJLLER-CHRISTIAN’S DISEASE 

The lesions of Hand-Schiiller-Christian’s syndrome (lipoid granulomatosis 
or xanthomatosis of bones) are not confined to the calvaria, the orbit or the 
sella turcica (see p, 836), Erosions of the maxilla and mandible have been 
described, resulting in loosening or falling out of the teeth. Erosion of the 
petrous bones may lead to a syndrome simulating otitis media, and bilateral 
deafness has been observed. Large areas of rarefaction have been described 
in the long bones of the extremities, and in the spine, pelvis, ribs and 
clavicles. Pain may occur in the bones affected, especially the head, pelvis 
and thigh. Spontaneous fracture is not uncommon. When the pelvis is 
involved there may be deformity, including shortening of one lower limb. 
In some cases the skull escapes entirely, diabetes insipidus and exophthalmos 
being absent. Eadiologically the deposits of cholesterol-ester are seen as 
irregular clean-cut translucent areas sometimes with a few coarse trabeculse. 
In order to distinguish the condition from multifocal osteitis fibrosa it may 
be necessary to excise a portion of bone for histological section. The lesions 
tend to yield temporarily to treatment by X-irradiation. 


Donald Huntee. 
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DISEASES OF THE SKIN 

I. ANATOMY AND PHYSIOLOGY 

In order that the diseases which affect the skin may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy. — The skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of elastic tissue. The surface of this fibrous 
mass, which is called the dermin, is not level but is surmounted by a number 
of finger-like projections, called papillae, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which is called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of large vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to wiiich numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papillio. From this smaller vessels pass upwards to 
end in the papillae. The veins follow a similar course in the opposite direction. 

Lymph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papillae and in the dermis, accompanying the blood vessels. 

The nerues of the skin are both medullated and non-medullated. They 
also follow the course of the blood vessels and are distributed to the hair- 
follicles, sweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their passage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
and are distributed to the papillae and to the basal and mucous layers of the 
epidermis, while other medullated fibres end in curious whorls in the papillae, 
which are called the touch corpuscles of Meissner ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The layer nearest the dermis consists 
of regolar cubical cells to which it is intimately attached, and it is from 
this layer that the rest of the epidermis is developed ; it is spoken of as 
the (dratum germinalivum or basal layer. The layers above this consist 
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of cells in various phases of transformation into horn cells, which are seen 
in their final form in the outermost layers. Above the basal layer there are 
several layers of large polyhedral cells with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the mucous or Malpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying parallel 
to the surface of the skin, whose protoplasm contains large deeply staining 
granules, giving to it the name granular layer. Then comes a thin trans- 
parent layer, the stratum lucidum, and above this the horny layer. Here 
the cells have lost their nuclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resisting substance called 
keratin ; the cells are intimately bound together and can only be separated 
with great difiiculty. Thus a strong protective layer is produced which can 
only be destroyed by strong acids or alkalis or by violence. 

In the cells of the basal layer are produced granules of pigment which act 
as a protection against light rays. The pigment is an iron-free substance 
named melanin^ and its method of production is still a matter of controversy. 
In the dark races the deeper cells of the mucous layer also contain melanin 
granules, and these can also be found in wandering cells in the dermis but are 
not formed in these cells. 

Dipping down from the epidermis into the dermis are certain epithelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are pockets of epithelium which contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillae at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very much in size. Their ordinary characteristics need no description. The 
hair follicle is inserted obliquely in the skin, ar d on the aspect where it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arroctor pili, is found, attached below to the hair follicle near the papilla 
and above to the fibrous tissue underlying the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when tiie muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland. It 
secretes an oily substance which lubricates the hair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells of 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed that of the hair 
follicle ; in this case they often open directly on the surface of the skin in 
common with the hair follicle. They are most developed on the face, back, 
cheat and scrotum. 

The other epithelial appendages are the sweat glands, which are found 
everywhere in the skin. Thejr are tubular structures which pass down to the 
lowest part of the dermis or into the subcutaneous tissue and end in a coil, 
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the sweat or coil gland, the straight portion passing to the suiiaoe being the 
sweat duct. Both the duct and gland consist of a ungle layer of cubical cells 
which becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion of the gland and am under the control of 
special pilo-motor centres, are present among the coils of the glands. Tbe 
secretion of the gland is a true secretion and is not produced bjr degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands, occur in the axilla?, nipples and pubic region, 
which do, however, show breaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the nails. These 
are simply modifications of the horny layer of the skin. The nail grows from 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half-moon shaped 
area above that structure ; this area is called the matrix. 

Physioloov and Pathology. — The functions of the skin are four in 
number — (1) It forms a protective covering over the whole body ; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (4) it plays 
an important part in regulating the temperature of the body. The skin 
also allows of absorption, though this can scarcely be considered one of its 
primary functions. From the point of view of dermatology the two first 
functions are the most important. 

The protective function is a double one : firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deeper structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny layer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin lying beneath it, for the moist cells of the body unprotected by these 
dry keratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the horny layer is responsiljle for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, does not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later, absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly an excessive sebaceous secretion tends to make the 
homy layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does not form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes place at these follicular 
openings. 

The secretions of the skin are the swe^t and the sebum, the latter of which 
is the secretion of the sebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
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normally about equals the quantity of urine voided and, therefore, is re- 
sponsible for the removal of nearly 50 per cent, of the total water excreted 
by the body. The main function of this excretion of water is to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of sweat is increased in order to cope with more rapid evaporation 
and 80 keep the body surface cool, the quantity of urine being correspondingly 
diminished unless larger quantities of water are imbibed. In cold weather 
the reverse is the case. 

A small amount of carbon -dioxide is also excreted by the skin, and the 
latter may therefore be said to be an accessory organ of respiration. 

The sweat has special interest to the dermatologist not only from its 
lubricating effect on the horny layer, but also from the fact that certain 
drugs are sometimes excreted by it, and it is possible that some of the 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whose function appears to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but also from the actinic rays of the sun. 

The other two functions of the skin, namely, the tactile sense and the 
regulation of temperature^ will liave been dealt with elsewhere, and as they affect 
the dermatologist but little, they will not be further considered here. 


II. GENERAL DESCRIPTION OF SKIN DISEASES 

The bulk of skin diseases fall into two great classes, infiamma Lions and new- 
growths. There are in addition certain conditions which caimot be included 
under either of these headings, and will require special mention, namely, the 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; 
atrophies of the skin and certain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
indammations depend upon disorders of secrets < n, sensation and circulation, 
it is proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will be useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and arc only a convenient form of 
nomenclature. 

A macule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ plaque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a pea. If 
the surface is fiat and smooth it is called a plane ” papule ; if pointed an 
“ acuminate ” papule. 

A tubercle or nodule is an elevation usually between a pea and a hazel 
nut in size. The term nodule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily 
project above the surface. 

A tummr is a swelling exceeding a hazel nut in size. It need not 
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neceasaiilj be solid, but this term is not usually applied to thin- walled super- 
ficial fluid swellings. 

A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A bulla is a similar lesion of larger size ; in other words, a bUster or a Ueb. 
A pustule is a similar lesion to a vesicle, but contains pus instead of clear 
fluid. 

A scale is a lamella of the horny layer of the skin. 

A crust is a mass produced by the drjdng of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

A fissure is a crack in the skin. 

An ulcer is a circumscribed loss of tissue involving the whole thickness 
of the epidermis. 

A. M. H. Gray. 


III. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of sweat and 
sebaceous secretion, and also excessive secretion. 


ANIDROSIS OR DIMINUTION OF SWEAT SECRETION 

This occurs in many diseases, but is seen in its most marked form in 
xeroderma and ichthyosis. It also is seen in h3rpo-thyroidism and in its 
more marked form myxoedema, in the degenerating skin of old people, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dryness of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMA AND ICHTHYOSIS 

These two names are applied to the mild and severe types of the same 
disease. The condition is one of abnormal dryness of the skin owing to the 
almost complete absence of sweat secretion accompanied by an overgrowth 
of the horny layer of the epidermis (hyperkeratosis). 

.Etiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. Jt attacks both sexes equally. The 
disease is usually noticed about the second year of life, but some children are 
bom with a condition closely resembling it (ichthyosis congenita) : these 
children are frequently premature and generally stillborn. There is no very 
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definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or whether both are dependent on a 
common cause ; possibly the overgrowth of the horny layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
only secretions. Histological examination shows very marked increase in 
the thickness of the horny layer, which is irregular and grows directly from 
the mucous layer, the granular layer being absent. The sweat glands are 
apparently normal histologically, although they do not function normally. 

Symptoms. — In the milder cases {xeroderma) the skm is dry and rough, 
and there may be a certain amount of branny scaling on the surface. On 3ie 
extensor aspect of the limbs the hair follicles are prominent and contain 
small horny spines. The palms and soles are more lined than normal, while 
the flexures of the body show little change. The hair is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. 

In the more marked cases {ichthyosis) the body is covered with large fish- 
like scales which are firmly adherent. They may be thin, transparent and 
colourless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trunk and extensor aspect of the limbs are most involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands {ichthyosis hystrix), but this condition is closely related to the 
linear nsevi and will be dealt with under that heading. 

Prognosis. — The disease persists throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Diagnosis. — The dryness of the skin, the origin of the disease in early 
life, and its persistence, and the presence of fine or coarse scaling with the 
absence of inflammation render the diagnosis easy. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the application of some oily 
preparation, are usually sufiicient. One of the most useful preparations is 
glycerin, amyli, adip. Ian® hydros, aa ptes. seq., to which may be added 2 per 
cent, or 3 per cent, of salicylic acid if desired. Too vigorous use of soap is 
to be discouraged. 

Some authorities recommend thyroid internally, on the grounds that the 
condition is due to deficient thyroid activity, but the results obtained have 
been scarcely sufficient to confirm this view. 


HYPERIDBOSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

Etiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are not infrequently seen in younger people. They 
are both probably due to disturbances of the nervous system, though it is 
difficult to say that 'they always occur in neurotic individuals. There is 
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no doubt, bomvor, that hyperidio^s is very liable to produce a neurotic 
condition* 

Symptoms * — Generalised hyperidrosis , — In this condition the patient 
sweats excessively, often on the least exertion or excitement. The sweat* 
ing may be so severe that the patient has to change his clothes several times 
a day — even in cool weather. 

LocdUsed hyperidrosis , — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the azillee, 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as bromidrosis. 
Occasionally the sweat is coloured {chroimdrosis), due to bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are fre^^ueut coin- 
plicationfl of hyperidrosis, especially the forms spoken of as rmharia rubra 
and dysidrads (see p. 1414). 

Prognosis. — Localised cases will generally respond to treatment ; but 
the more severe generalised cases are apt to be very persisfeent. 

Treatment . — or generalised cases frequent warm baths are required, 
to keep the sldn clean. Dabbing on a solution of tannic acid (1 per fcnt.) 
in 60 per cent, alcohol, or a dusting powder of talc containing 3 per cent, 
salicylic acid, is often useful. The general health should be looked 
to, and all dietetic errors and habits liable to cause sweating rectified. 
Some cases benefit by the internal administration of bromides and 
belladonna. 

The localised cases, when extreme, are best dealt with by X-rays. Ten or 
twelve doses, each of 120 r (J skin unit), given in groups of four doses at 
weekly intervals, with intervals of one or two months between the groups, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in 1 in 4000 potassium 
permanganate solution, or by washing with, lysoform, or other formalin soap. 
The feet should then be freely dusted with the powder mentioned above. 


SEBOREHOSA 

Definition. — By the term seborrhoea is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin. 

.Etiology. — This condition occurs from the time of puberty onwards, 
gradually diminishing as age increases. It tends to affect certain races and 
families, but is also influenced by the habits of individuals. Gastric dis- 
turbance, constipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — The condition ap^iears to be due to some disturbance of 
metabolism not yet fully determined. Some authorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 
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S 3 rmptoms. — The regions afiected are the face — especially the nose, 
naso-labial folds — the scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe cases it is thickened — giving rise to a muddy 
appearance — and the follicles are patulous . This condition Darier has labelled 
“ la kerose.” In other oases the sebaceous follicles are plugged with semi* 
solid sebaceous material. 

Complications. — Soterrhoea is the underlying cause of many skin 
afEections. Acne vulgaris is merely a more marked stage of the foUicular 
plugging noted above. Infection by certain organisms producing sebor’* 
rhosic dermatitis is very common, while the skin is especially liable to 
ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhoeic individuals. 

Treatment. — ^The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and constipation ; especially should 
excess of sugars and starches be avoided. Iron and arsenic are indicated 
in ansemia, and uterine troubles should be appropriately treated. 

Frequent washing with soap and water is necessary. Sulphur has a 
marked eftect in diniinishiug the secretion and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, precip. 
5 parts, pulv. talc to 100 parts ; or as a lotion, potass, sulphurat. rain. 60 ; 
sp, vin. rect. fl. oz. 2, aquam ad fl, oz. 8. 


B.-DISORDERS OF SENSATION 

The disorders of sensation comprise hyperiesthesia, anaesthesia and par- 
aesthesia. 

Hypemstkesia is generally symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
tology. 

AncestJieeia also is usually symptomatic' but one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. The individuals afiected show amesthesia with trophic 
changes in the skin of the fingers, often with whitlows and other signs of 
skin sepsis. Further investigation shows the lesions to be only part of a 
more general disease of the nervous system. This type is spoken of as 
Morvan’s disease, and is dealt with elsewhere (p. 1731). Localised areas of 
anaesthesia, with redness, are frequently an early sign of leprosy (see 
p. 122), 

ParcBsthesia forms the most important group from the dermatological 
point of view, as it includes itching or pruritus. 


PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis. It may be general or local. 
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Generalised Pruritus 

etiology and Pathology. — The causes of general pruritus, apart from 
that due to animal parasites, may roughly be classified as follows : 

1. The presence of toxic substances circulating in the blood. For 
instance, in diabetes and jaundice from the presence of sugar and bile-salts 
in the blood. Similarly certain ingested drugs, such as opium, will cause it. 
It also occurs in gout and nephritis. 

2. As a symptom of some blood diseases, such as leuksemia and lymph- 
adenoma. 

3. In atrophy of the skin in old people, the so-called senile atrophy. 

4. In a large group of cases in which no cause can be found, and which are 
considered of functional origin. 

Symptoms. — In the majority of cases itching is the only or main 
symptom, but others, such as tingling and burning, may be present. It 
may vary very much in intensity, and may be intermittent. Some people 
suffer most in hot weather ; but it is more frequent on exposure to cold. Hot 
baths sometimes being on attacks. In the more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence his general health 
suffers and he becomes a nervous wreck. In spite of this, it is extraordinary 
how little sign there is of scratching on the skin ; some cases show a certain 
number of linear excoriations, but the scratch lesions are rarely as marked 
as they are in the localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis. — It is essential to try and find the cause. Parasitic infection 
should be excluded in the first place, and then internal ailments, including 
the blood diseases. The presence of marked scratch lesions, especially with 
sepsis, suggests a parasitic origin ; the special distribution of parasitic lesions 
will be considered under their appropriate headings (p. 1441 et seq.). 

Treatment. — In the cases in which no definite cause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet requires 
careful regulation ; alcohol, strong tea and coffee should be forbidden, as 
should all substances likely to produce urticaria, c.g. shell-fish, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation, 
should be treated. In bad cases sedative drugs may be required, of which 
bromides, belladonna, cannabis indica and valerian are the most useful. 
Injections of pilocarpine are recommended in dry skins. In cases of sleep- 
lessness, hypnotics may be required. Opium should be avoided, as, apart 
from other reasons, it may increase the itching. 

Local treatment depends on the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while in others they 
increase the itching. If the skin is dry, as in senile pruritus or when associ- 
ated with xeroderma, oily preparations are beneficial : glycerin of starch 
and lanolin in equal parts, or cocoa-nut oil with a little soft paraffin, are 
useful preparations, especially if 1 or 2 per cent, menthol or phenol is added. 
Liq. picis carbonis and liq. plumb, subacet. fort, aa min. 120, and milk to 
fl. oz. 8 is often satisfactory. Most cases, however, get most relief from alkaline 
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baths and lotions : for the latter lotio alkalina (sodium bicarbonate and 
borax, 1 per cent, of each in distilled water) answers well. 

It is very important to see that the patient changes his undervest at night. 
Many patients ao not do so, and this undoubtedly predisposes to pediculosis. 
Even, however, in cases where no pediculosis appears to be present, cases are 
often cured by attention to this detail. 

Localised Pruritus 

Certain parts of the body are Uable to pruritus ; these are the anus, 
vulva, and scrotum. Other local areas, however, may be attacked, such as 
the front of the ankle, lower part of the leg, thighs, back of neck and scalp. 

etiology and Pathology. — Most of these localised cases probably start 
from some transitory cause, which gets better ; but a vicious circle has been 
started, the scratching bringing on itching, and this causes scratching again. 
In the case of the anus, piles are a frequent cause. Some cases are, as 
Castellani has shown, due to fungus infection. Vaginal discharge frequently 
starts a vulval pruritus, as do sugar and other irritating substances in the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobio itch, may start a scrotal pruritus. 

For the other cases it is generally difficult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked changes 
in the skin from rubbing and scratching. The usual change noted is that 
called lichenification, in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the flexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red inflammatory zone. The surface is often covered hj numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment. — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e.g. vaginal discharges 
may require treatment. The bowels should be made to act freely by paraffin, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent, phenol and camphor cream, or 5 per cent, 
oleinatum cocainae (B.P.C. 1923). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. 10, ap. aether, nit. fl. oz. 1, twice or 
three times a week, and a bland cream or mild alkaline lotion applied. In 
cases due to fungus infection, Castellani’s fuchsin paint (see p. 1438) usually 
proves efficacious. 
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The most radical reeults, however, are obtained by X^raya. Three or 
four doses of 120 r (J skin unit) given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. For localised body pruritus, excellent 
results are obtained by painting the affected parts with crude coal tar, which 
is allowed to dry, and a talc powder applied. This method should not be 
used if sepsis is present. Further, much relief is often given by exposures 
to the ultra-violet rays of the mercury- vapour lamp. 


C.— DISORDERS OP CIRCULATION 

Only cer^in circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated with inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in tne skin. 


ACROCYANOSIS 
Synonym. — Chilblain Circulation. 

This is a condition most frequently met with in young women, though 
by no means confined to them, characterised by persistent blueness of the 
extremities, including the hands and feet, the nose and the ears. It includes 
the condition known as erythrocyanosis crurum puellarium frigida, which is 
fully described on p. 1079. 


CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special s 3 mptoms are produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing does not readily occur. In these ways 
we have the well-known “ eczema of the leg produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose uher of the 
leg is the result. 


ROSACEA (ACNE ROSACEA) 

Definition. — This is a chronic vascular congestion of the nose and 
central part of the face, resulting frCm dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

iGtiOlogy and Pathology .---The disease is common in both sexes, but 
rather more so in women. It begins usually after 30, but is occasionally 
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seen before tluit age. It is generally aseooiated witb dyspepma^ ruiiially 
of the flattdent type, though in tnany cases there is no vety obvious gaetrie 
disorder. Cases have been recorded in which complete achylia gastrica 
was present, or in which there was considerable diminution in the hydro- 
chloric acid in the gastric juice. Uterine disturbance and the menopause 
are responsible for some cases. Alcohol and strong tea drinking are potent 
causes. 

The mechanism of this vascular dilatation is not quite clear. It is gener** 
ally assumed that some to^ric substance is absorbed, and acts on the vaso*- 
motor system ; but it is more probably a neurosis. iThe follicular lesionS 
are the result of the congestion and of the increased sebaceous secretion 
which the hypcretmia causes, as well as of increased activity of the skin 
cocci. 

Symptoms.*— The early symptoms are either those of transitory flush* 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the alas of the nose. Later the congestion 
becomes more marked and not only affects the nose but the adjoining parts 
of the cheeks, the chin and the centre of the forehead. The redness may be 
persistent or remittent ; it is worse after meals. There is usually an increase 
in sebaceous secretion so that the skin becomes abnormally greasy. Scattered 
red papules now appear at the follicular openings, and often a bead of pus is 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne ” 
rosacea. If the skin is very dry, this papular rash may be absent ; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible to 
mild external irritants. In other cases, these inflammatory conditions are 
absent ; but the vessels become very dilated, and much disfigurement 
results. In the most severe cases there occurs an overgrowth of skin and 
subcutaneous tissue which converts the nose into a lobulated tumour — 
rhinophyma, A number of cases show a persistent type of conjunctivitis, 
sometimes associated with a kenititis and corneal ulceration. The severity 
of the eye symptoms does not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; but the imsightliness of the condition brings them for 
relief. 

Diagnosis. — The “acne” variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on the centre of the face, by the 
underlying congestion and vascular dilatation, and by the absence of the 
comedo. The age is also a help, as acne vulgaris is commonest between 
15 to 30. It must be remembered that sometimes the two conditions occur 
together. In dry “ eczemas ” of the face, the possibility of an underlying 
rosacea should not be overlooked. 

Treatment. — The cause must first be dealt with. A fractional test 
meal will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should be 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb, grs. 15 to 20 with a bitter three times a 
day after food is of great help. Dilute hydrochloric acid, min. 20 thrice daily, 
may be given in achlorhydric cases. The non-dyspeptic cases often do 
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well on bromides and belladonna. Ichthammol grs. 3 to 5 (in capsules), or 
menthol, gr. 1, t.d.s., is often useful. The bowels should be regulated. 

Local treatment should be sedative in the main. In the acneiform cases, 
calamine lotion with liquor calcis sulphuratae (1 in 8) applied two or three times 
a day should suffice. In the dryer forms, ung. aquosum (B.P.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may be destroyed by electrolysis or a fine 
pointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the overgrown tissue with a Imife. This can be done 
without leaving much scarring. 


Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud's disease and 
erythromelalgia ; but these are dealt with in other sections of this work (see 
pp. 1076, 1078). 

A. M. H. Gray. 


IV. INFLAMMATIONS OF THE SKIN 

Having dealt with some of those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the Skin. These may be divided roughly into two great classes : (I) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) the deep inflammatory dermatoses, due mainly to toxic 
substances circulating in the blood. This division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily be placed in either group ; these will have to be considered 
separately. 


A.— THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there are a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they are introduced through the epidermis ; thus, the 
puncture of the hairs of the nettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic chancre or a patch of lupus vulgaris. 
Nevertheless, the general rule is that a superficially applied irritant pro- 
duces a superficial dermatosis. 

External irritants may be classified into the following groups : (a) 
chemical ; (6) heat and cold ; (c) actinc ; (d) bacterial ; and (e) mechanical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these difierent irritants is generally of the 
catarrhal type, which is known as “ eczema.” This term has, therefore, been 
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used fzeely to label leaioDB, but, as will be explained later, is used more rigidly 
in describing cases. 

etiology and Pathology. — Chemical irritants applied to the skin may 
cause immediate, or primary, local necrosis, but only ^ose reactions of the 
skin to irritants which do not cause local death of the tissues are dealt with 
in this section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.** 

Chemical irritants applied to the skin produce difEerent forms of reaction 
according to the intensity of the irritant. The reactions also vary consider* 
ably in degree according to the sensitiveness or susceptibility of the subject 
to varying irritants. 

Recently a great deal of attention has been directed to the subject of 
“ sensitiveness,** or “ allergy,** of the sldn. It is recognised that sensitivity 
may be congenital or acquired, and also that it may be specific for certain 
substances, or more or less general. For instance, certain individuals are 
congenitally sensitive to the “ primula obconica,** or Chinese primrose, and 
whenever they come in contact with this plant a dermatitis will result. On 
the other hand, persons who are not sensitive to this plant can be made so 
by rubbing the leaf into scarifications made in the skin, or by injecting into 
the skin, in appropriate doses, the active principle which has been isolated 
by Bloch. These are examples of congenital and acquired specific sensitive- 
ness respectively, 

General sensitiveness is less well defined, but again may be congenital 
or acquired. In this connection, congenital peculiarities of the skin, such 
as xeroderma, have to be considered. 

If an intense irritant, such as a mustard plaster, is applied to the skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vessels ; the epidermis becomes oedematous, and if 
the action is prolonged, small vesicles or even large bullfe develop under the 
horny layer. Lesions of this type are spoken of as erythematous eczema. 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective me hanisra of the skin. In this 
case small follicular papules are produced, wliich in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematous base forming circumscribed patches. These are the papular 
and vesiculo-papular eczemas. With some irritants — croton oil, for example — 
follicular pustulation may also occur. The pus in this case is sterile, and the 
lesions dry up when the irritant is removed. This constitutes pustular 
eczema. 

Lastly, theie is a type in which the primary lesion appears to be produced 
by cracking of the horny layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess. 
Under these conditions the horny layer bpcomt?a sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially when exposed to the wind, hot sun or a fire, 
and the homy cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squamous or erythematO’squamms eczema. 

All these primary reactions are liable to undergo secondary changes. 
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Thus, fluid may exude from the surface from rupture of the vesicles and 
bullsB, producing a weeping eruption (eczema rubrum). Or, in the drier types, 
sealing may occur from irregular formation of the homy layer (this is the 
secondary type of squamous eczema). The moist oases may become infected 
with pus organisms, and the exudate may dry in the form of crusts (eczema 
crustosum). Thickening of the horny layer may occur, especially when the 
palms and soles are attacked, and tliis leads to cracking in the deeper folds of 
the skin (eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction and an overgrowth of the epidermis is produced (eczema verru- 
C 08 um)t or even elephantiasis may occur. 

In order to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an eczema/* but to call it a “ dermatitis/* qualified by 
the name of the irritant which causes it, as, for example, “ formalin derma- 
titis.*’ To use the word dermatitis without qualification is not so informing 
as to use the word “ eczema.** 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
such as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema ’* is still used 
for want of further ©tiological knowledge. 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. They may, however, 
roughly be divided into the following classes: (1) Due to animal poisons; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades ; and (5) due to decomposition of body 
secretions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they are injected by the stings and bites 
of insects. Some forms of caterpillar, e.g. the woolly-bear, however, 
occasionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The RhiLs toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in this country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
cluefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axillse and flexures. Japanese lacquer, which is 
made from one of the Rhus family, may also give rise to a dt.^rmatitis in 
susceptible individuals. The commonest plant in this country to produce 
a dermatitis is the Primula dbconica, but other species of the primula may 
attack susceptible individuals. The lesions are similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezereon, oleander, rue, parsnip, daffodil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of eczema ” 
it is well to look for the presence of one of these irritating plants. 



DERMATITIS FROM CHEMICAL IRRITANTS 1409 

3. Of the CHEMICAL AQENl'B uasD IN MEDICINE dome, such as cantharldes, 
mustard, oroton ohrysarobm and iodine, are used to produce varying 
degrees of dermatitis. Others may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchlome of mercury. 
Formalin, much used in pathological laboratories, produces a damamng 
effect on the homy layer, followed b^ a squamous and fissuring dermatitis. 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamous dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4. Trade Dermatitis. — This is very common, and the lesions produced 
are often speoiflc. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household duties. This may take the form of a dry fissuring dermatitis on the 
back of the hands and forearms, or a papulo*vesicular dermatitis in the same 
situation. Its estiology has already been discussed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough : the so-called grocer’s and baker’s itch. French polishers, photo* 
graphers, leather workers, etc., are frequently subject to dermatitis from 
articles used in their trades. These aflections are usually of the papulo- 
vesicular type. 

An acute erythematous dermatitus affecting the exposed parts of the 
body has been seen in those engaged in making explosives, also a more acute 
form caused by “ mustard gas.” The lesions in this case closely resemble 
those produced by poison ivy, the same distribution being observed. 

Tar arid oil acne , — Tar and various oils commonly give rise to a folli- 
tulitis, with a central keratotic plug like a comedo, associated with perifolli- 
cular inflammatory papules and pustules, and found on those parts of the 
body which come into contact with the irritants. 

Grouped comedones , — In infants who have be^n rubbed with camphorated 
oil an eruption often occurs about the chest, neck and chin. The lesions are 
small black follicular plugs, closely placed, and are often associated with 
troublesome inflammatory complications. 

Hair dyes , — An acute dermatitis of the face, particularly affecting the 
eyelids, is seen in persons who use certain hair dyes, especially those con- 
taining pomphenylenediamine. 

Pur %e5.-— Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylenediamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. There is often a Considerable latent period between the 
first wearing of the fur and the appearance of the eruption. 

5. Intertrigo. — ^Decomposition of sweat and other body discharges 
may set up a dermatitis, usually of the erythematous type. This is best 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia. A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin, becomes 
sodden and is removed, by friction of the parts, and a raw opzing surface 
results. 

45 



1410 


DISEASES OF THE SKIN 


Jacquets ery^ema infantum , — In some children an eruption consisting 
of pea-sized papules occurs about the prominences of the buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin area and frequently they are capped 
by a vesicle or crust. These cases appear to be due to ammoniacal urine 
and must be carefully distinguished from congenital syphilis. The condition 
is spoken of as “ infantile erythema of Jacquet.*^ 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow to the skin 
for purposes of treatment is a good example of the effects of extreme cold. 

Erythema ab Igne. — Frequent exposure to the fire produces a curious 
recticular erythema, followed by pigmentation. 

Erythema Pernio (Chilblains). — Chilblains are frequently seen after 
exposure to cold. They occur chiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions are 
salmon-pink to purplish, varying in colour, which occur chiefly on the 
fingers, toes and the lower part of the legs, and which itch intensely. The 
lesions may ulcerate and produce extremely indolent sores. When the 
helices of the ears are attacked, as they sometimes are in old people, con- 
siderable loss of tissue may result. The treatment for this condition is the 
same as for “ Acrocyanosis ” (see p. 1079). 

Trench Foot. — A somewhat analogous condition was met with in the 
trenches in France during the War of 1914-1918, in men who had to stand for 
long periods in the wet and cold. The feet became swollen and painful, the 
skin was reddened and blistering, and even necrosis occurred. The condition 
took a long time to subside. 


DERMATITIS FROM ACTINIC RAYS 

Erythema Solare. — ^Light, whether from the direct rays of the sun or 
from artificial sources, produces marked inflammatory changes in the skin. 
The sun’s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering ; this is the so-called “ erythema solare.” 

Tropical Skin. — Exposure to tropical sun for many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo (Estivale. — A rather rare condition occurs in some children in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and hands of small very itchy papules which 
appear during the summer and disa^ipear in the winter. They are not always 
liimted to exposed areas, but these regions are always the most severely 
attacked. The condition is a very peristent one, and any treatment, except 
protection from the sun’s rays, has little or no effect. 
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Hydroa (Estivalb. — This is a much rarer condition than the preoedii^ 
one and occurs in persons suffering from heematoporphyxia congenita, tho^h 
not in these cases only. The lesions are blisters, which appear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-RAY AND Badium Dbrmatitis. — ^X-rays produce much more persistent 
forms of dermatitis than the sun’s rays. If a slight overdose of X-rays is 
given, an erythema develops in the course of 1 to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may occur, which takes weeks to get well. Finally, in the 
still more intense burns, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epitheliomatous. 

Radium may produce a similar series of changes. 

ECZEMA 

A description of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term “ eczema ” have been discussed. The diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is because it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not play an active part. Mechanical irritants do 
play a secondary r61e, and irritating chemical substances produced by sapro- 
phytic organisms are also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term “ eczema ” are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Cases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed as irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, to that fresh 
patches are produced, either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, another factor is present which is spoken 
of as “ sensitiveness,” 

AEtiology. — ^Many views are held as to the causes of this “ sensitiveness.” 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form is xeroderma, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurring in nephritis ; chronic infections, as in pyorrhoea and tonsillar 
sepsis ; digestive (usturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 
play a part. 
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More important, however, ia the possible absorption of toxins from a 
local focus of dermatitis producing a nypersensitivenegs or “ allergic ” con- 
dition, so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology.— In eczema and superficial dermatitis the anatomical changes 
are moat marked in the epidermis and papillary layers. There is congestion 
of the papillary vessels, with overgrowth (acanthosis) and cedema (spongiosis) 
of the mucous layer, and wandering cells may be present throughout the 
epidermis. Ballooning of the cell of the mucous layer occurs and minute 
vesicles appear. The homy layer is improperly formed, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surface, from evaporation of water in the protoplasm, and so scaling is 
produced. This pathological condition is called partikefraiosis. 

Symptoms. — The general t3rpe of lesion found in eczema has already 
been described (p. 1397). It now remains to describe some of the common 
types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

Face and Scalp. — Eczema of the face of a very definite type is frequently 
met with in infants, It usually occurs in the first year of life, and is more 
frequently met with in the winter months. It begins with a red irritable 
spot on one or both cheeks, and spreads fairly rapidly, so as to involve the 
whole face and often the scalp. In the more severe cases lesions are found 
on other parts of the body. The initial lesion is a red swollen patch or a 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itching is always intense but paroxysmal, the child rubbing 
the parts violently with the hands or against the pillow. In the moist 
variety septic infection may occur and thick yellow-green crusts form on 
the surface. Infantile eczema is often very resistant to treatment and may 
last from six months to a year, even under careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in childhood by a condition frequently 
known as “ flexural eczema,’’ which is dealt with below. 

Another type, also seen in infants, commences on the scalp, usually as a 
scaly or crusted patch, which becomes eozematised, usually as a result of 
scratching, and tends to spread down to the forehead and face. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is 
common. This is really an eczematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, which is non-bacterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharply circumscribed scaly patches, always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the Up or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin (p. 1423). The conation is 
produced by rapid dryii^ of a sodden homy layer as described above, and 
goes by the name of “ pityriasis simplex.” 
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In adult life, especially in oldish people, an acute erythematous eczeina 
of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelias often being 
so great as completely to close the eyes. In severe cases blistering may 
occur ; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema ^aracterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated with a similar condition of the hands and forearms, in 
fact the parts exposed to the air are most likely to be affected', and this 
condition is particularly prone to occur in cold weather. In some cases also 
a history can be obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develops. 

Occasionally the papulo-vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the hat- 
band, and often occurs in those who perspire freely. 

Eczema of the scalp is usually of bacterial origin. This also applies to the 
ears (see Seborrhoeio Dermatitis p. 1427). 

“ Flexural Eczema.”— This is a well-recognised condition, which occurs 
usually in children, but may continue into adult life, and occasionally com- 
mences after puberty. It is a very specialised condition, and has been 
variously named “ Besnier’s prurigo,” or “ flexural prurigo.” It frequently 
follows facial eczema in infants, and is also frequently associated with asthma. 
These three conditions form a syndrome and are manifestations of an under- 
lying congenital condition named by Czerny the “ exudative diathesis.” 
The lesions are those produced by friction, and vary from moist eczematous 
patches to patches of chronic lichenification. The areas affected are chiefly 
the flexures of the elbows and knees, less frequently the backs and fronts 
of the wrists, the back of the hands, the sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is essentially a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon- 
strating protein sensitiveness are still inconclusive. In the majority of 
cases the condition tends to die out before puberty. 

Upper Limbs. — The bands and forearms, also being exposed to the 
weather, are subject to eczema. The erythematous type frequently com- 
plicates that of the face, and runs a similar course. 

Papulo'Vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not be determined. The lesions usually consist of rather sharply 
circumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin's head. Sometimes 
the whole patch is considerably swollen with oedema. There is a great 
tendency in this type for fresh patches to appear in the neighbourhood, and 
even on distant parts. 

A chronic form is sometimes met with in the palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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of the homy layer takes place. Owing to its inelastic nature 
skm cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema nmoeum. 

An acute vesicular rorm is also seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands perspire freely. 
Owing to the thickness of the homy layer on the palm, these vesicles are 
very deep-seated, and appear like sago-grains in the skin. At first they do 
not rupture, but run together and form large blebs which can often be seen 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
o^n attacked simultaneously ; they occur chiefly in the hot weather when 
sweating is profuse. This condition is called dysidrom or cheiropompholyx, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the skin is made sodden by excessive sweating, and this renders it sus- 
ceptible to the attack of some external irritant. A similar condition has 
been observed from handling aurantia, a substance used in explosives, which 
shows that the condition may be produced by an external irritant. A number 
of these cases are due to fungus infection, the so-called “ eczematoid ring- 
worms of the hands and feet (see p. 1437). 

Trunk. — Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if seborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one t)^ to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, each surrounded by an inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. This condition is called miliaria rubra, or prickly heat. 
and is probably of the same nature as the vesicular eczema of the hands, the 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes the seat of an eczema ; but this is nearly always 
of external ori^n, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and Anus. — The moist areas of the genital and anal regions arc 
liable to be attacked. These are not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called lichenifioationy is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an er 3 rthematouB derma- 
titis very distressing to the patient, and very intractable. A considerable 
number of cases of eczema in the genito-crural region are due to infection 
with fungi, or yeast-like organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1436). 

Lower Limbs. — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frecjuently seen in younger 
persons who sufier from varicose veins, hence its designation varicose eczema. 
xt begins either from an infected abrilsion which does not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the skin does not favour resolution. The extension is often due to ill- 
devised dressings which further lower the resisting power of the skin and 
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favour the retention of discharges. An extensive weeping or crusted derma- 
titis, therefore, follows, and this is rarely confined to the leg on wluch it staitni 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration is very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet are subject to the same type of acute vesicular ecsema as the 
hands. 

The Nails. — The matrix of the nails may be involved in an eczematous 
process aflecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail-bed by parakeratosis beneath. 

Diagnosis. — Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little difficulty; to determine the 
cause, however, is not so easy. Efiorts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema afiecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhus poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to be distin^shed from seborrhoeic dermatitis ; 
this is often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous skin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral 
symmetry, its sharp spreading edge, and the presence of fungus in the 
scales. 

Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. 

Psoriasis is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and tke 
dry silvery scaling, seen even in the smallest papules. A few cases, how- 
ever, of isolated patches made up of small ag^gated psoriasis papules 
may be very difficult to distinguish from lociXsed patches of squamous 
eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
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this diseaBd, however, the vesicles are larger but rarely seen, while the pres- 
euoe of isolated crusted lesions of va^ng size, with little or no inflammatory 
sone surrounding them, is characteristic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the walls of the vesicles — a task not always 
easy. A curious type of fissuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis.^This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Prophylactic. — This depends on the search for the 
irritant, and its removal. The latter is not always possible in case of trades ; 
but much can be done to insist on scrupulous cleanliness. It must not, 
however, be forgotten that the use of strong soaps, soda and turpentine to 
remove traces of a man’s occupation are often the cause of the dermatitis. 
In cases where these substances have to be used, by washerwomen, etc., the 
use of a cold cream or some glycerine preparation to replace the grease of the 
skin will prevent a good deal of trouble. 

Eczematous subjects should protect themselves from the sun, cold wind, 
and heat of the fire. 

Local Treatment. — This applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
skin and to provide soothing application to allay the inflammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a protective 
dressing over the surface ; it is best used in the acute erythematous and 
^apulo-vesicular form in which there is not much oozing. In the weeping 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 potassium permanganate, or lotions of 1 in 4000 perchloride of 
mercury, or 1 in 1000 acriflavine being very suitable. If these lotions dry 
the skin too much 3 per cent, glycerin may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminse (B.P.C.) or Unimentum calcis being the type. lohthammol, 
2 per cent., may with advantage be added in most cases, and if the itching 
is severe 1 per cent, to 2 per cent, phenol. Later the water can be given 
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up and either pure oily preparatioxis as lin. oalamixm co, (B.P.C.)* or oint^* 
ments used. These latter are not satisfactory if there is much discharge ; 
but this can be checked by painting the surface once every second or tmrd 
day with 2 per cent, to 3 per cent, silver nitrate in sp. ssther, nit. 

Once the chronic stage has been reached pastes are the best means of 
applying medicaments. 2nc paste consists of zinc oside, 25 ; pulv. amyl., 25 ; 
parafi. mdl., 50 parts, and makes a firm dressing when spread on linen or 
Unt. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Ac. pyrogallic., 
1 per cent, to 2 per cent. ; coal tar, 1 per cent, to 5 per cent. ; or oil of cade, 
5 per cent, to 10 per cent., are useful, and where there is thickening of the 
horny layer 1 per cent, to 3 per cent. ac. salicylic, should be added. Chronic 
dry cases, and even moist ones, if not septic, often do well if painted with 
crude coal tar which is allowed to dry on. X-rays, 120 r ( J of a skin unit), 
repeated 3 or 4 times at weekly intervals, are extremely valuable in resistant 
cases, and cause rapid disappearance of the lesions. 

In septic cases the crusts should be removed by warm oil or starch- 
poultices, and a weak mercurial or flavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of the 
leg, after any sepsis has been removed by antiseptic dressings. Certain 
chronic eczemas of the legs do well when strapped with varicosan or elasto- 
plast bandages recommended by Dickson Wright, and this method is particu- 
larly valuable when ulcers are present. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc paste, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. The same 
paste is the most satisfactory application in cases of flexural eczema of the 
non-infective type. 

General Treatment. — The patient must be examined for any conditions 
liable to lower his general resistance. Septic foci, such as pyorrhoea, or 
tonsillar sepsis, should be removed. In the more acute cases it is advisable 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned dishes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may be met by the exhibition of salol or bismuth salicylate, grs. 10 to 15 ; 
ichthammol, min. 2 to 5 ; or menthol, gr. 1 in capsules three times a day. 
In gouty subjects alkaline waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
helpful when ansemia is present. In acute cases vin. antimoniale, min. 5, 
t.d.s., has been much recommended. 

Sleep is often disturbed, and will require sedative drugs to allay itching, 
and in the worst cases hypnotics : bromides are useful for the former, while 
for the latter sulphonyl, methylsidphonal and chloral hydrate are among 
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the best. Morphine should be avoided, owing to the prolonged nature of the 
cases and to its tendency to increase itching. 

DeaensitiscUion , — As has been noted above, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The offending substance can sometimes be 
determined by the reaction produced when it is applied to the skin, or in 
doubtful cases a series of substances can be applied under pieces of strapping 
and can be introduced by puncture or scarification, all tests being carefully 
controlled. In the so-called “ patch test,** when the offending substance is 
applied under strapping, a local eczematous reaction appears ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intradermically an extract of the 
offending substance in minute and gradually increasing doses. Further, in 
cases where no specific substance can be determined, it has been found 
possible to desensitise patients by the injection of non-specific protein 
substances. 

A method much in vogue at the present time is to withdraw 5 to 20 c.c. 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it into the gluteal muscles. Another method is to inject 
5 to 10 c.c, of sterile milk on several occasions, at 2 to 3 days* interval, 
intramuscularly. Peptone is also used by some, and may be given either 
intravenously or intramuscularly. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The chronic form shows itself as a thicken- 
ing of the horny layer as seen in the callosities on the hands and feet. The 
form of dermatitis of mechanical origin, however, which requires special 
attention here is that produced by the fingers and finger-nails. 

1. SCRATCH ERUPTION 

Constant friction applied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and loses its elasticity ; 
the folds and lines are much exaggerated, and the angular areas of skin inter- 
vening become prominent and shiny, resembling the papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown pigmentation may be present. This condition is spoken of as 
“ lichenijkation** and is seen at its best in localised pruritus, already described 
on p. 1403. 

When general irritation is present the scratch lesions are more diffuse. 
The finger passing over the smn causes contraction of the arrectores pih 
muscles and the follicles are erecteo ; the next sweep of the finger-nail 
scrapes the top off the erected follicle and a spot of blood appears, which 
dries as a blood-stained crust. In bad cases, linear excoriations are produced, 
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consisting of a line of blood-stained ornsts. If sepsis supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases “ eczematisation ” occurs— that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of Uchenification may also be found mixed 
with other scratch lesions, while in the most severe cases, ecthymatous 
lesions, boils and linear ulcers may occur. 

2. CALLOSITIES AND CORNS 

These are localised overgrowths of the horny layer, the result of local 
mechanical irritation. A com difiers from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted homy cone which presses on the sensitive dermis, producing 
much pain. A com may develop from a callosity, but frequently arises 
independently. 

Symptoms . — Callosities are seen as a painless thickening of the homy 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard and (2) the soft. The former 
are painful, horny elevations, chiefly seen on the feet, and especifidly in people 
who wear badly fitting boots. The common sites ore on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central “ core,” often stained black or dark brown from hsemorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdigital 
spaces. They are usually lentil-sized raised swellings, covered with sodden 
epidermis, and intensely painful. Soft corns are invariably found associated 
with interdigital ringworm. 

Treatment. — Csdlosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure ; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com 
by wearing a ring of spongiopiline around it. The surface homy la^er should 
be pared down with a sharp knife or razor and 10 per cent, sahcylic acid 
plaster appUed or salicylic acid collodion painted on, the softened homy layer 
being removed daily. Soft corns are treated as for interdigital ringworm 
(see p. 1438). 

DERMATITIS ARTEFACTA 

This is the name given to self-inflicted lesions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — ^The lesions are produced by various means, such as friction, 
the appUcation of strong acids, or alkalis, or of blistering fluid, by heat or 
by the aid of some sharp instmment. All stages from simple erythema to 
actual destruction of the skin may occur. They may be single or multiple, 
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but ate found on parts of the body easily accessible to the hands, and especi^ 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of havmg been produced by a 
spilt liquid. In addition, it may noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterical coses ansesthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. This may put a stop 
to further activities. Otherwise, occlusive dressing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many different organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 

1. PYOGENIC INFECTIONS 

It is not always possible on clinical examination to determine whether a 
given lesion is produced by the streptococcus or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the follicular pustular lesions were of staphylococcal 
origin. While this appears to be true for the latter, it is now recognised 
that certain vesicular lesions may be of staphylococcal origin. 

(a) Impetigo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affects 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
the homy and mucous layers, has an extremely thin waU and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may usually 
be obtained. Once ruptured, fluid exudes freely from the base of the blister 
and dries as a crust. The crusts vary in thickness and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Usually the lesions are numerous ; they are asymmetrical and 
obviously spread by local inoculation. 

When the lesions occur in folds, such as at the angles of the mouth or 
nose and behind the ears, a troublesome fissure is likely to form, and generally 
crusting is absent, the fissure being surrounded by a moist, sodden, red 
area. 

The disease is very contagious and children inoculate one another freely, 
any slight abrasion being sufficient to allow the entrance of the infecting 
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organism. One paitioularly oommon oaiise is pediculosis capitis, and in this 
case the scalp is usually first a&cted. In aU cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread centrifugally, 
flattening down in the centre as they progress, and leaving a ring-like bullous 
margin {impetigo drdnata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation (impetigo buUoea). 
Staphylococcus aureus can usually be grown in pure culture from cases of 
these types. 

Any of these varieties may occur in adults, but the crust^fd form has 
generally smaller crusts than in children. One of the most frequent areas 
to be affected in adults is the beard region, and impetigo contagiosa is one of 
the forms of so-called “ barber’s rash.” 

Diagnosis. — This is usually easy. The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In most oases the treatment is easy. The crusts should be 
removed by bathing in warm water, by fomentations or by warm olive-oil 
compresses, or in bad cases by starch poultices, and the raw surface covered 
with 2-5 per cent, ammoniated mercury ointment. In most cases it is 
advisable to incorporate the ammoniated mercury in Lassar’s paste and 
spread this on lint and tie it on. The acutely spreading bullous form is 
treated in the first instance by pricking the blisters and dressing with 
1 in 1000 acriflavine lotion. In very resistant cases, injections of mixed 
strepto- and staphylococcal vaccine have proved useful, but are rarely 
required. 

(6) pEMPHiaus Neonatorum 

Synonym. — Impetigo Neonatorum. 

This is a form of bullous impetigo seen in newly-bom infants and is 
characterised by the presence of varpng-sized bUsters on the skin. 

Etiology €Lnd Pathology.— Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but pnduces its characteristic features 
on account of the ease with which the homy layer separates from the under- 
lying mucous layer in small infante. Infection is usually conveyed on the 
lagers of the mother or nurse. Pure cultures of Staphylococcus aureus can 
usually be obtained from the bullae in their early stages. 

Symptoms. — The eruption usually appears in the first few days of life. 
A clear blister appears, which rapidly increases in size, and others soon occur 
in the neighbourhood. There is little or no tendency to crust formation, 
though the blisters frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases may be very numerous, covermg 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In the 
most severe forms the horny layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as dernuxtitis ea^oUativa infantum or “ Ritter’s disease,” and ends 
fatally in a large prpportion of cases. 
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Dil^^osis* — The pemphigoid syphilide must be distinguished from 
pemj^higus neonatorum. In the former condition the eruption is sym- 
metncal, is chiefly found on the prominences of the buttocks, on the palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuffles, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassennann reaction will in doubtful cases settle the diagnosis. 

Prognosis. — Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is alwaj^ grave. 

Treatment. — The bullse should be opened and their contents absorbed 
"with cotton-wool. Strips of lint soaked in 1 in 1000 acriflavine lotion should 
be applied, and changed three times a day or more often if necessary. It is 
important that the blister edge should be removed by forceps, so that the 
lotion may act on the spreading edge of the lesions. The child should be 
well wrapped up to prevent loss of heat. 

(c) Ecthyma 

In this condition local gangrene of the skin occurs and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of pyogenic origin, but may be brought about in various 
ways ; but as they have some resemblance to impetigo contagiosa, it will be 
weU to describe them here. 

£tiology and Pathology. — The type seen in children is often of 
streptococcal origin and begins as an impetigo. Scratching or a debilitated 
conmtion of the patient allows of a more violent reaction, and necrosis 
oocmn. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an aetiological factor. 
The Urge round adult type, referred to below, is nearly always preceded 
hy a boil, which is a staphylococcal infection, while the linear type can be 
shown to be produced by violent scratching, to which is added secondary 
pus infection. 

Sjrmptoms. — All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested area around the crusts, and these latter are not “ stuck on ” but 
firmly fixed. On removal an ulcer the size of the crust is found. This type 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestimentorum, and was seen very frequently 
during the War of 1914-1918. Two types are seen : the large circular type, 
which has the characters of those mentioned above, but the individual lesions 
are larger, and the linear or gutter-shaped type, in which long ulcers, often 
2 or 3 inches in length and covered with a thick crust, are present. 

Diagnosis. — This has to be made from the ecthyraatoua syphilide, usually 
a late tertiary manifestation. In this condition there is a tendency to groujp- 
ing of the lesions, and they are of a more chronic type. Other syphilitic 
mLiifestations, a pc^tive Wassermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diamosis. 

Treatment. — Local treatment is simile to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and Lassar’s 
paste with 3 per cent, aneunoniated mercury tied on. m the adult oases, after 
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the sepne has been zemoved by 1 in 4000 peichloride of mercniy or 1 in 1000 
aoriflavine dressings, Unna*B paste dionld be api>lied and obliged every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod*]iver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful. 


(d) PlTYBIASIFORM DERMATITIS 

Certain forms of circumscribed, dry, superficial dermatitis, with fine 
branny scales, are sometimes seen in association with imj^tigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. The name impetigo pityroidea is sometimes applied 
to this tjrpe of case. In other cases dry scaly patches are found without any 
impetigo contagiosa lesions, and streptococci have been isolated from them. 
These cases are sometimes indistinguishable from the scaly patches which 
occur on the faces of children, and which are described in the section on 
Eczema (p. 1412), where it is suggested that moisture and soap play the 
chief part in their production. It would thus appear that the streptococcus 
may produce lesions clinically identical with those produced by these physical 
and chemical causes. It has been thought also that some forms of circum- 
scribed scaly dermatitis found about the neck and trunk, and also in the 
flexures of the limbs, and which have in the past been loosely grouped as 
seborrhoBic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ lichenification and eczematisation.” 

Treatment. — ^The early cases sometimes respond well to applications of 
dilute ammoniated mercury ointment ; others, however, do best on ac. 
salicyl., grs. 15 ; liq. picis carbonis, min. 15 ; past, ziiici ad 1 ounce. Once a 
condition of lichenification is established, the treatment should be on the 
lines laid down for local pruritus (p. 1403). 

(c) Follicular Impetigo of Bockhart 

This is the name given to a superficial pustular eruption of staphylococcal 
origin seen in connection with the hair foUicles. 

Symptoms. — The lesions conrist of small beads of pus situated quite 
superficially at the mouths of the hair follicles, each being surrounded by a 
narrow red zone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
each remaining quite distinct. Usually groups of them occur in localised 
areas, but sometimes their distribution is very extensive, cases occurring in 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighs, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a discharging 
ear or nose. The whole scalp is afiected, and the condition is combined with 
a superficial septic dermatitis which afiects also the face, and often spreads 
to other parts of the body. Ciliary blepharitis is a frequent complication. 



1421 


DISEASES OF THE SKIN 


Thu U the condition which was formerly described as jmstider mtema. The 
majority of localised eases oocur in conjunction with other forms of pyodermia ; 
they are seen in scahieB and pediculosis, and also in peo^e sufieiing mom boils. 

Treatment. — The general health of the patient must be attended to, and 
all local iod of sepsis dealt with on surgiem lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised cases, the pustules should be punctured, and 1 in 1000 acriflavine lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used, 
the accumulation of powder from the latter being bathed away daily with a 
weak alkaline k^on. Mercury lotions are better avoided, as they tend 
themselves to produce follicular pustulation. 

The more extensive cases are very resistant to treatment. Shaving the 
afiected areas, followed by the application of mild antiseptic lotions or sedative 
lotions and alkaline baths, is sometimes efiective. Staphylococcal vaccines 
should be tried in addition, and in some oases stannoxyl (an oxide of tin) and 
injections of collosol manganese have given good results. In the pu^i^iilar 
eczema of the scalp, the crusts should be removed with warm oil or starch 
poultices, and the lotions indicated above or aoriflavine 1 in 1000 in lini- 
ment. calcis applied. At the same time nasal and ear discharges must be 
appropriately treated. These cases take a considerable time to cure, but the 
results repay the attention necessary. 


(/) Fukunclb 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staphylococcus aureus. 

.Etiology and Pathology. — ^Thc exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic affections. Lowering of tissue resistance, such as 
occurs in diabetes and in other conditions of lowered vitality, is also a pre- 
disposing cause. In other cases it is probable that a condition of allergy and 
hypersensitiveness to the staphylococcus is present, and this probably 
accounts for the constant recurrences which occur. 

Symptoms, — Boils may attack any part of the body where hair 
follicles are present, but are most commonly seen on the neck, back and 
buttocks, regions where the skin is thick and exposed to pressure and friction. 
The lesions are usually single or few in number, but they tend to recur with 
great persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
Uable to occur in diabetics, and the urine of patients should always be ex- 
amined lor sugar. A boil commences as a deep, tender infiltration, which 
rapidly increases in size so as to form a painful red swelling, up to an inch 
in diameter, which projects above the surface of the skin. Later, a small 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
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slough separates from the oentre of the swelling, and when this has come away 
the boii heals, leaving a pitted scar. Some boils, however, subside without 
burstizg. Sometimes the earliest lesion is a supeiiioisl pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, as in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as Vitamin A, yeast 
and calcium sulphide, have occasionally proved of value. Vaccines and 
toxoid of Staphylococcus aureus produce results in some cases, btit cannot be 
looked on as a specific. Injection of collosol manganese, or injection of 
manganese butyrate, suggested by McDonagh, beginning with 0*5 c.c. and 
repeated twice a week, in slightly increasing doses, for 3 to 4 injections, pro- 
duces dramatic results in certain cases ; others, however, are completely 
resistant. Stannoxyl, given by the mouth 2 to 3 tablets t.d.s., has also been 
claimed to produce excellent results. 

Local measures are of great importance. Before the boils have ruptured, 
applications of kaolin poultice (antiphlogistine) are helpful in relieving pain 
and causing absorption of the exudate. Short-wave diathermy and small 
doses of X-rays may also produce a similar result. After rupture, dressings 
of 1 in 4000 perchloride of mercury, or pasta magnesii sulphatis (B.P.C.) 
are indicated. Boric acid fomentations should be avoided, as they spread 
the infection. Early or deep incision into boils is better avoided as it tends 
to spread the infection. 


(^) CilRBUNCLE 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil^ but the spread is rapid, and 
soon a large, red, indurated, painful area is produced. The lesion may 
attain a diameter of many inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large slough, which may take several weeks to separate if not 
removed by surgical means. Fever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment may be required, and consists either of complete excision 
of the carbuncle, with the surrounding inflammatory tissue, or of makin^^ a 
crucial incision and removing the slough, the open wound being packed with 
bismuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 


[h) Sycosis Barbas 

This is a staphylococcal infection of the hair foUicles of the beard region, 
and is one of the three forms of “ barber's rash,” the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 
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Etiology and Pathology.— The disease is produced by inooulation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many oases doubtless 
start from infection conveyed in the barber’s shop, but a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger are probably as common 
as direct infection from a barber’s brush or razor. 

Sjrmptoms. — ^The disease usually begins at one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 
the whole affected area becomes swollen and oedematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be pulled out without pain. Each hair on removal 
is seen to be surrounded by a swollen and transparent root-sheath, and often 
a bead of pus escapes from the follicle. The disease is progressive, and 
eventually the whole beard and moustache area, and not infrequently the 
eyebrows and eyelashes, may be attacked. It tends to become chronic, 
and in old-standing cases a large number of the hairs are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid sycosis has been given. The presence of some follicular pustules 
and the absence of lupus nodules are, however, sufficient to separate the two 
conditions. 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be diSerentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tinea barbie, p. 1436). 

Treatment. — ^The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any atten^t being 
;nade directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently. When the acute stage has 
subsided the parts should be kept clipped short with scissors. Hairs from 
infected follicles should be epilated and the skin dabbed with 5 per cent, 
ichthammol in calamine lotion or 1 in 4000 perchloride of mercury. As an 
adjunct staphylococcus vaccines or toxoid may be given. The local applica- 
tion of a vaccine has sometimes proved useful. In some cases excellent 
results have been obtained by the use of “ quinolor ” ointment (Squibb). 
Epilation by X-rays has been recommended, but the results are not very 
satisfactory, recurrence being frequent. Small doses of X-rays are, however, 
helpful. 


2. anthra:?: infections 

These lesions, which resemble in some respects those produced by the 
staphylococcus, are dealt with elsewhere (p. 57). 
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3. DIPHTHERU INFECTIONS 

The lesions produced by the diphtheria bacillus are rare^ but are seen 
sufficiently often to require notice. Diphtheritic infection of wounds is a 
well-known condition, but does not need to be considered here* In children 
suffering from diphtheria, gangrenous patches occasionally develop, chiefly 
on the trunk, from which cultures of the organism may be obtained, but the 
organism may also attack the skin of otherwise healthy persons. 

Symptoms. — A single lesion usually occurs, but there may be more 
than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
very easily ; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be present. The writer has recently seen a case of paronychia from 
which a pure culture of the Klebs-Loeffler bacillus was obtained. 

Treatment. — Prompt injection of diphtheria antitoxin, with the applica- 
tion of a local antiseptic dressing, is all that is required. 


4. INFECTIONS BY THE SEBORRHOEIC ORGANISMS 

Three organisms are commonly found in cases of seborrhoeic dermatitis, 
but the part each plays is not yet conclusively proved, so that it will be 
convenient to group the seborrhceic conditions under one heading. The 
organisms found are the acne bacillus, the bottle bacillus (pityrosporon of 
Malassez), and the Staphylococcus epidermidis albus. The first named is a 
small bacillus which is found chiefly after puberty and is present in very 
large numbers in the comedo of acne vulgaris. The bottle bacillus is a 
yeast-hke organism which buds and often shows itself as a flask-shaped 
body, and is found most plentifully in seborrhoeic dermatitis of the scalp. 
The white skin staphylococcus is found pretty universally over the skin. 

(a) Sebobbh<bic Debmatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhoea sicca, and also certain eczematous ” lesions of the face, 
chest and back, and occasionally on other parts of the body, which are 
characterised by the presence of more or less circumscribed reddish patches 
covered by greasy scales. 

Etiology and Pathology. — The histological changes in the skin are those 
of a chronic superficial dermatitis. The three organisms mentioned above 
are met with in the scales in all adult cases, but the origin and spread of both 
seborrhoeic dermatitis of the scalp and the figurate type on the body suggest 
that the views of Sabouraud and Whitfield, that the bottle bacillus is the 
chief aetiological factor, are correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views. There 
is no doubt that an underlying seborrhoea is the main factor in causing the 
activity of these organisms. 

Symptoms — Sebprrhoeic dermatitis of the scalp is the well-known 
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** scurfy head,” and is an extremely common affection, most individuals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants. These 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhcea (see p. 1400). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to be 
formed around the hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible, in others it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found among the scales. 
Sometimes a more acute inflammation supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly seborrhoeic dermatitis is con- 
sidered by some to be an sotiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
the hair from the forehead and baldness on the crown of the head. It is 
probable, however, that other factors, such as heredity, also play a part 
in this condition. 

The face may also be affected, especially the eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches are formed by the aggregation of these follicular papules. The 
ears may be affected, especially the retroauricular sulcus and the concha, 
and some forms of blepharitis appear to have a seborrhoeic origin. The 
lesions on the face are very liable to become infected with pus organisms 
and become thickly crusted. An intractable scaly inflammation of the lips, 
cJidUtis exfoliativa, is also considered to be of seborrhoeic origin. 

On the chest and hack ringed or figurate lesions are frequently seen, but 
here follicular papules may occur. The centre of the sternum and the 
interscapular area are the common sites. Occasionally patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circumscribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhoeic dermatitis, and there is some evidence that 
they are forms of streptococcal dermatitis. This type is prone to attack the 
flexures of the limbs, chiefly the axillae and groins, as are other streptococcal 
infections. 

Diagnosis. — All cases of scurfy head in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
of stumps and the demonstration of the fungus will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions are sharply circular, 
and the scaling is not greasy. Fungus can be found in the scales. 
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ImMtigo conta^osa of the small crusted t}^e has a close resemblance tb 
seborrhoeic dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no inflammatory 
reaction, and the fungus can be found in the scales. Fitjrriasis rosea can 
be distinguished by the presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by it^ symmetrical 
distribution. 

Prognosis. — The figurate variety on the trunk can always be kept under 
by appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition can 
be kept quiescent. 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, men 
should wash the scalp two or three times a week or even daily with sp. sapon. 
kalin. (B.P.C.), or ext. quillaiss liq. (B.P.C.) ; sulphur or tar soap may be used. 
In women the washing should be done once a week. After drying, in severe 
non-inflammatory cases, an ointment containing 3 per cent, each of ac. 
salicylic, and precipitated sulphur in a basis of gr. 120 soft paraffin and 
gr. 360 cocoa-nut oil should be rubbed into the scalp. Resorcinol, thymol, 
anthrasol, thiol or ammoniated mercury 3 per cent, may be used as alterna- 
tives or in various combinations. In the milder cases lotions are preferable. 
Resorcinol or chloral hydrate min. 60, sp. via. rect. fl. oz. 1, aquam ad 
fl. oz. 8, is a useful lotion. Resorcinol should not be used in fair or white- 
haired patients owing to its staining properties. In the acutely inflamed 
cases, washing with soap should be avoided, though crusts may be bathed 
away with warm water. After removal of the crusts, ichthaimnol gr. 30 in 
1 fl. oz. of lin. calois should be applied, thf' hair being cut short if necessary. 

On the face, sulphur and salicylic acid omtment may be used in the chronic 
cases ; if, however, sepsis is present the crusts must be removed and calamine 
or ichthammol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 


( h ) Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles — particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an extremely common affection in its milder forms and by no means 
rare in its severest types. 

Etiology and Pathology. — The disease occurs chiefly in individuals 
between 15 and 25 years of age, and is seen in both sexes. There can be 
no doubt that it is dependent on the development of the sebaceous glands 
which occurs at puberty, and that there is, in addition, an individual pre- 
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disposition, probably inborn, to develop the affection. The affected indi- 
viduals suffer from seborrhoea. 

If a comedo is examined it is found to consist of epithelial cells, sebaceous 
material, and the three organisms which are associated with seborrhoeic in- 
flammations and, in addition, a small acarus, the demodex folliculorum, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs almost pure, the other organisms being found chiefly near the mouth 
of the follicle. Accumulated evidence seems to show that the acne bacillus 
is the chief exciting cause of the comedo, but that secondary suppuration 
may be due to the activity of staphylococci, though this has been denied 
by Sabouraud. The bottle bacillus and the demodex appear to play no 
active part in the production of the disease. The excessive oily secretion 
of the skin, with the patulousness of the follicles which accompanies this 
condition (the so-called “ kerose ’’ of Darier), offers a field for the activities 
of the acne bacillus, which flourishes in the sebaceous secretion. The actual 
comedo is formed by exfoliated epithelial cells — ^produced by an inflammatory 
hyperkeratosis of the follicle — mixed with sebum. 

Symptoms. — The earliest lesions are the comedones or blackheads.” 
These are small, black spots which are seen filling the dilated orifices of the 
pilo-sebaceous follicles, most frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a follicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comedones 
are extremely common, but when large numbers of them occur the term 
acne punctata is applied to the condition. Frequently, however, the presence 
of these follicular plugs predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painftd. When these 
inflammatory lesions predominate, we speak of the case as one of acne papulosa, 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
filbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis, and is particularly liable to appear on the back. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis. — Rosacea, especially the acneiform type, when it occurs in 
young people, may sometimes be mistaken for acne vulgaris, and indeed 
the two conditions may occur together. In rosacea, vascular congestion is 
the prominent symptom ; the lesions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the chin — 
they are painless and the comedo is absent. 

Acneiform lesions produced by the internal administration of bromides 
and iodides may simply be an exaggeration of a pre-existing acne vulgaris ; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swelUngs. Other eruptions characteristic of these drugs may also be present. 
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The aone produced by the imtation of tar and paraffin ia usually looaliaed 
to the foreai^ and lower limbs. 

Prognosis. — ^The condition tends to die out between the ages of 20 to 
30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes left in severe cases. 

Treatment. — ^As the causative organism is situated deeply in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
must, therefore, be directed to emptying the follicles. In the mildest cases 
this is best done by frequent washing with soap and hot water. This is 
followed by gentle squeezing massage over the affected areas in order to 
empty the grease from the follicles. Comedones should also be squeezed out, 
preferably with a comedo extractor. After this a mild sulphur preparation, 
such as calamine lotion containing 2 per cent, or 3 per cent, of potass, 
sulphurata or sublimed sulphur should be dabbed on, or if this dries the 
skin too much 3 per cent, precipitated sulphur in ung. aquosum may be used. 
Ointments, however, should be avoided as far as possible, as they tend to 
block up the follicles. This treatment must be persisted in for a considerable 
period. More drastic treatment consists in exfoliating the skin with a 
resorcinol paste or with the mercury- vapour lamp. 

Vaccines have not given very satisfactory results, though staphylococcal 
or mixed acne and staphylococcal vaccines have been of some value in the 
pustular cases. 

Very satisfactory results have been effected by means of X-rays. It 
must be remembered, however, that atrophy and telangiectases sometimes 
occur many years after treatment. It should therefore be reserved for the 
more resistant cases and especially those which are tending to develop scars, 
and should only be given by those who have special experience. 

In addition to local treatment the patient’s general health must be 
attended to, constipation rectified, and such conditions as dyspepsia, anaemia 
and menstrual disturbances treated. A low carbohydrate diet should be 
advised. 


(c) Acne Variotjformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

Etiology and Pathology. — ^The disease is seen chiefly in middle-aged 
persons of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud to the acne bacillus. It occurs in seborrhceic 
individuals. 

Symptoms. — The affection occurs chiefly on the scalp and forehead, but 
is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long periods ; but 
there are generally intervals of complete freedom. Often change of residence 
has the effect of stopping or determining an attack. 

The lesions at the commencement are pinhead-sized vesicles situated 
at the mouth of the hair follicles. These increase in size to that of a lentil 
or pea. The vesicles rapidly dry up without bursting, and scabs are formed. 
These are seen to be depressed below the surrounding skin. When the 
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Boabs fall off afber a week or so a small punched-out soar remains. The 
onset is usuallj accompanied by a good deal of itching or burning. 

Oiagnoits. — ^The condition has to be distinguished from the scattered 
omsts which occur in seborrhceic dermatitis of the scalp as a result of scratch* 
ing. The diagnosis can be made by the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment.— These oases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti-seborrhceic remedies should be applied, such as salicylic acid and sulphur 
ointment (3 per cent.), ammoniated mercury ointment (10 per cent.), or 
lotions of potass, sulphurat. and zinc sulphate. 

( d ) Acne Keloid 

A hypertrophic infiammatory condition occurring on the back of the neck 
just below the hair margin. 

Etiology and Pathology. — The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs the back of the neck, and friction appears to play a part in its production. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms. — ^The condition commences with small firm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends X-rays as the only satisfactory 
method of treatment. 


DERMATITIS DUE TO FUNGI 
1. RINGWORM 

i£tiology and Pathology. — Tinea or ringworm is the name given to 
certain inflammatory affe ctions of the skin produced by the growth in it 
of certain of the h 3 rphomycetM or moulds. jThese fungi gr ow for the most 
part iii^the horny layer of the epidermis or its appendages, the hairs or nails, 
and by their growth produce an inflammatory reaction. The fungi which a: e 
commonly seen in this country belong to three genera — the mioroaporon, 
the trichophyton and the epidermophyton, the latter of which is characterised 
clinically by not attacking the hairs. To these must be added a fourth, 
which, though of the same family, is not usually included under the term 
ringworm, ” namely favus^ the fungus of which belongs to the genus Achorion. 
The fungus of ringworm is transmitted to man either from another human 
^ing or from certain animals, some fungi being only found in 'man. ~ The 
types which are common in one country are not necessarily so in another, 
SM in tropical zones a very large variety occur which are not considered here, 
but are dealt with folly in works on tropical medicine. The microsporon, 
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or small spored ringworm^ attacks almost entirely chikken under tlie age 
of about 1 6, while the epidermophyton is not frequentiy seen in young children . 
The trichophyton, however, attacks children and adults indiscriminately. 
The genera can usually be distinguished without difficulty from one another 
both clinically and by examining the hair or scales under the microBCope 
in liq. potasses. The different species can, however, only be distinguished 
by their cultural characteristics . The same ringworm fungus grows diffmntly 
on different media, and in order to compare cultures the fungus is by tamt 
agreement grown on what is known as Sabouiaud’s ** proof medium,** for 
the reason that this observer has collected and illustralM in his book, Les 
TeigneSj a very large number of the known ringworm fungi. The common 
nomenclature of the fungi is that adopted in this work. 

Ringworm is found on the scalp, where it almost universally travels 
along the hairs into the hair follicles, on the beard region, where the hairs 
are often but not always affected, or on the glabrous skin, where it usually 
remains confined to the surface homy layer. The nails are also sometimes 
attacked. 


(a) Ringworm of thk Scalp 

Etiology and Pathology. — Ringworm of the scalp, tinea Umsurans, is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about 90 per cent, of cases of 
scalp ringworm are produced by the microspoion fungus, the large majority 
of these being produced by a human species, Mierosporem atidouini, the rest 
(not more than about 5 per cent.) by the microspora of the cat, dog and 
sometimes other animals. Another 10 per cent, or so of cases are due to 
trichophyton fungi of which there are several species. The microsporon 
fungus first attacks the homy layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle and grows down on and beneath 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes just above the expansion 
of the bulb of the hair. The mycelial processes on the surface of the hair 
give off small round spores, which are packed so closely together that, when 
examined in liq. potass® under a J-inch objective, they are seen to form a 
thick mosaic sheath round the hair. As a result of the damage produced, 
the hairs first lose their elasticity and then fracture. This fracture usually 
takes place about ^-inch above the mouth of the follicle. 

Symptoms . — Microsporon ringworm . — In the bulk of cases the disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simoltane- 
ously. On close examination with a lens, these circular patches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
prominent, giving the patches a nutmeg'grater-like appearance, and numerous 
broken hairs are seen. At the edge some hairs may be found unbroken 
but bent at sharp angles, as though a sort of greenstick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, which 
is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
but usually breaks pff above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is necessary to remove the stump intact. The hair 
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thus removed and examined in li^. potass, has the appearances mentioned 
above^ and in addition the fibriUation of the hair will be noted, especially the 
irre^ar fracture of the distal end. In old^standing cases the regular circular 
outline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scat^red irregularly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Endothrix ringworm . — The fungus of this type is not contracted from 
animals. The clinical appearances may be similar to microsporon ringworm, 
but two other types are seen. In some cases no patches are present, but a 
general thick scu^ness of the scalp occurs. On very careful search with a 
lens isolated stumps may be found scattered all over the scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrated. This type is called hlack-dot ringworm, and 
has to be distinguished from alopecia areata. 

When the stumps from an endothrix ringworm are examined in liq. 
potass, under the microscope the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

Ectothrix ringworm . — The fungus which produces this t5rpe is of animal 
origin, and generally produces a much more inflammatory t3rpe of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungus 
itself being responsible for pus formation. These suppurating ringworms 
are spoken of as kerion celsi. The affected area is much swollen and red, and 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, which to the un- 
initiated suggests abscess formation. On the surface pus is seen to exude 
from numerous follicular openings, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, both within and without the hair ; 
the cuticle is destroyed and the mycelium has similar characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis. — This is usually simple, the presence of the stumps containing 
fungus being diagnostic. In cases where stumps are few in number, great 
help can be obtained by examining the child’s scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood’s glass,” In microsporon ring- 
worm the affected stumps fluoresce brilliantly and can be readily seen. This 
method is particularly valuable in determining whether a case is cured after 
treatment. Fluorescence does not occur in endothrix ringworm. From favus 
the dia^osis is made by the presence of yellow favus cups. From seborrhoeic 
dermatitis the diagnosis should not be difficult if it is always remembered that 
a scurfy head in a child must always be considered to be ringworm until this 
has been excluded. Great care has, towever, to be taken to make a thorough 
search for stumps in the endothrix cases. In alopecia areata a smooth, 
shiny centre with, j^rhaps, a row of scattered stumps at the periphery of the 
patch is found. These stumps, however, are club-shaped, are very thin 



im 


RINGWORM OF THE BEARD 

AS tliey enter the scalp, and when polled out always come away with a 
shrunken bulb attached. No fungus can be seen on microscopic examination. 

Treatment. — ^The cardinal fact to remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-rays ; 
by producing sufficient inflammation in the aflected areas to make the hairs 
fall out ; or by the administration of thallium acetate internally. This second 
method is the way Nature cures some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this process 
by hot fomentations and epilation with forceps. In the ordinary micro- 
sporon t 3 rpe, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritants have been used — ^the most satisfactory of 
which is croton oil. The application of this, however, requires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
application available at present is an ointment of equal parts of common salt 
and soft paraffin. The scalp is shaved and washed daily with soap and 
water, the healthy portion then smeared with a weak mercurial ointment, 
such as 2*5 per cent, white precipitate ointment, and the salt ointment 
rubbed vigorously into the ringworm patches. After a time the patches 
inflame, and the hairs loosen and fall out. Cure by this method in fairly 
localised cases takes 2 or 3 months if the treatment is vigorously and con- 
scientiously carried out ; otherwise it may take 12 or 18 months to effect a 
cure. X-ray treatment is generally preferable. The method used is that 
devised by Adamson and Kienbock, and consists in treating the scalp from 
five different points with an epilation dose, the points being so arranged that 
the whole scalp is uniformly irradiated. A modified four-area method intro- 
duced by Schreuss is gradually becoming more popular. This should cause 
all the hair to fall out in 3 weeks, and a complete cure should take place. 

It has recently been shown, chiefly owing to the work of Buschke and his 
associates, that, if thallium acetate in a single dose of 8 mgrms. per kilo body 
weight be administered oraUy, the scalp hair will fall out after about 18 days, 
leaving the eyebrows and eyelashes unaffected. This method has now been 
used in a large number of cases of ringworm, and gives satisfactory results. 
It does, however, often produce well-marked toxic symptoms, chiefly severe 
joint pains and gastro-intestinal disturbance, and some fatal cases have been 
reported as a result of accidental overdosage. Its final beneficial results are 
probably not equal to those of X-rays. It should only be given to children 
who ate perfectly healthy. 


(6) Ringworm of the Beard 

S]ntnptoms. — Ringworm of the beard, tinea barbcB, occurs in two types : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
begins as a small scurfy patch, which spreads slowly in ring fashion and 
resembles the scaly type on the scalp. The hairs are usually attacked, and 
if removed fungus can be demonstrated in them and also in the scales The 
fungus is usually of the endothriz type, and as such is transmitted from 
man to man. It is not infrequently caught in the barber’s shop, and is one 
of the three forms' of “ barbers rash.” 
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The suppurative type produces an irregular lumpy swelling of the affected 
part. The ** lumps ** are soft and boggy to the feel, and pus may be seen 
er:uding from various follicular openings ; the case bears a close resemblance 
to kerion oelsi, but has not the same sharp circular edge, being more irregularly 
distributed. The hairs are attacked by the fungus, whicm in tkifl case is 
generally of the ectothrisc type, and is usually transmitted from animals, being 
frecment among grooms and cattlemen. 

Diagnosis. — The scaly variety must be distinguished from seborrhcnic 
dermatitis and the pityriasform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative type may be confused with the staphylococcal sycosis ; 
but the latter never forms the tumour«like masses which are seen in ringworm, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply as in scalp ringworm. For the 
scaly type X-rays form the most certain form of treatment. Alternatively 
3 per cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in 
daily and the hairs epilated, a few at a time, with forceps. The hair should be 
kept out short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 


(c) Ringworm of the Glabrous Skin 

This can be divided into four types. (1) Tinm dr dm, the small ring- 
and disk-like patches seen about the face, neck, body and limbs ; (2) tinea 
cfMm,, eczema marginatum or dhohie itch, seen chiefly as sheet-like patches in 
the inner aide of the thighs, and on the perineum and scrotum ; (3) the 
^xematoid ringworms of the hands and feet ; and (4) the pustular body 
ringworms. 

Symptoms. — 1. Tinea drdnata. — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
. occurs on the neck or face. In the microsporon cases of human origin the 
lesions take the form of small disks, usually not larger than a threepenny bit, 
which show little tendency to grow, and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
braimy scales, in which mycelial filaments can be demonstrated by examining 
them under a ^-inch objective in liq. potassae. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these oases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaliness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and often 
small pinhead-sized vesicles and pustules. As before, mycelial filaments 
can be demonstrated in the scales. Itching is often present to a greater or 
less degree. In rare cases these rings are very numerous, and concentric rings 
may form. This is well seen in some tropical varieties, such as tinea imbricata, 
where the whole body is covered with concentric ring-formations. 

2. Tinea cruris. — This condition, also known as c^bie itoh, is produced by 
the genus Epidermophyton. It is so named because of the commonly held 
view that clothes are infected by the washerman or dhobie. Originally a 
tropical type, it is now extremely common in this country, being much more 
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often seen in private than in hospital practice, and almost entirely m males- 
It is usually seen as a superficial^ flat^ brownieh>»red patch situa^d 
onjihe i nimr surfa ce ofthe thicrhs in their ujper jl&jSr tlTpatcSes usu«^ 
meet ohThe perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
eczema marginatumy have a very sharply defined margin^ which is very 
slightly scaly, but no vesicles are present. Scrapings from the scales show 
a cnainTiEe mycelium. The patches, though usually confined to tiiis region, 
are occasionally seen on the umbilicus and in the axillsB, and aye frequently 
associated with one type of eczematoid ringworm seen between the toes. 
There is generally intense itch ing felt in the patches, 

3. Eczematoid ringworms , — There are several varieties of this type seen. 
The commonest is that which occurs betwee n the toes. It occurs first oetween 
the little and fourth toe, and is generally ^lateral. The skin in the web of 
the l^„e become§, tbickeJEi^d^. whitish. and and figuring is prone to 
occur. It may spread to adjoining mterdigital spaces^ wld on the dorsum 
and sole of the foot. In severe cases this area becomes covered with vesicles 
or large blebs^ which may become purulent. It is not always easy to demon- 
strate the fungus in the thickened skin between the toes ; considerable time 
must be given to soaking in liq, potassse the skin removed, and many slides 
may have to be made before the search is rewarded. 

The most common type seen on hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. They may occur on any part 
of the hand or fingers, and are generally single and unilateraL They spread, 
slowly, and ^re itchy. The lesions are usually produced by the trichophyton 
fungus. The demonstration of the fungus is necessary to distinguish them 
from other forms of localised dermatitis. When the lesions occur on the 
palm much thickening of the horny layer is produced, and cracking in the 
deeper folds may take place. 

In another form an acute dermatitis which may involve both hands and 
feet, is set up, as has been shown by Whitfield. The cases are clinically 
indistinguishable from the type of acute dermatitis known as dysidrosis or 
cheiropompholyx, and in all such cases a rureful examination must be made 
for a ringworm fungus. 

4, Pustular body rhigworms . — These occur in sharply defined patches, 
chiefly on the limbs and neck. The patches are of dull r^ cojoi^ and sharply 
raised from the simounding skin ; they have a j^ft b oggy fe el, and pus caube 
seen exuding from the foUicles. The fungus In this case is usually of the 
ectothrix variety. 

Diagnosis. — This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiropompholyx and the localised forms of 
dermatitis and eczema. This can only be done with certainty by demon- 
strating the fungus. The circinatc patches have to be distinguished from 
seborrhoeic dermatitis and the scaly streptococcal lesions, and on the face from 
pityriasis simplex. The presence of fungus, aud the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-fornaation, 
and asymmetrical distribution, will enable a diagnosis of ringworm to be 
made. 

Treatment. — This is simple in the flat body patches and in tinea cruris. 
The number of antiparasitic remedies is large but the most satisfactory is 
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fnohgin paint (Castellani). This is painted on the patches once or twice 
*da3y, and can he used in the most inflamed cases. Other preparations include 
ung. ac. benzoici co (B.P.O.) (WhitfieldX.Qintme^^^^^ and uq. iodi mitis (B.P.). 
Most patches will clear up in a week or two witfi these remedies, but it is well 
to continue them for some days after the lesions have disappeared in order to 
prevent recurrence. 

Eczematoid ringworm of the toes can be treated with Whitfield’s ointment, 
the sodden epidermis being removed daily after washing with soap and 
water ; it is well to use this intermittently for 2 weeks at a time, powdering 
the toes well with a bland powder during the alternate 2 weeto, in order 
that the keratolytic action of the salicylic acid may subside and give a better 
indication of the results of treatment. In resistant cases 10 per cent, chrysa- 
robin in spirit may be used in addition. These cases are always resistant to 
treatment, which requires to be carried on for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the preparations mentioned above. The suppurative 
type can also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of 
mercury dressing, and subsequently with Whitfield’s ointment, if not cured by 
the former methods. Resistant cases respond well to X-ray treatment. 

( d ) Ringworm of the Nails 

This is fortunately not a very common afiection, but occurs with sufficient 
frequency to be on the look out for it. It may be caused by the endothrix or 
eotothriz fungus. 

Symptoms. — Usually several but not ail the nails are affected. The disease 
usually commences under the free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the epithelium sodden, and can 
be scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; the growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base of the nail may be primarily affected. The toe 
nails are frequently affected in interdigital ringworm of the feet. 

Diagnosis. — ^The diagnosis has to be made from eczema, psoriasis and 
83rphilis. This can only be done with certainty by finding the fungus. 
Portions of nail near the growing edge should be taken and soaked for some 
hours in liq. potassae. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Cultures can often be made direct from pieces of nail ; 
but contamination is ver^ frequent. 

Treatment. — The nail must be removed, either surgically or by soften- 
ing in strong potash and scraping it away. Afterwards one of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
covering the affected nails with' lint soaked in Fehling’s solution and 
applying a rubber finger-stall for 24 hours or longer, so as to remove the 
nail completely. The solution must not be applied to the surrounding 
skin. 
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2. FAVUS 

FavuB is a disease due to the growth of a fungus allied to ringwonn, 
belonging to the genus Achorion, It differs from the former in forming 
thick, yellow, circular cups which cause local scarring and atrophy of the 
hair follicles. It is a much rarer disease in this country than formerly ; but 
cases are still occasionally seen. 

Symptoms.--^ayus att^lffl tl^^^ the glabrous 3 Mlljaad„the,ja 8 ^ 
and has been recorded on the mucous membranes. On the scalp it appears 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, through the centre of 
which the hair projects. This is the favus cup or scutulum. Very large 
areas of the scalp may be involved in the process, the whole having a honey- 
combed appearance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cup is seen to be made up of 
masses of. mycelium radiating from the centre. Favus on the ghbroiLS skin 
shows a somewhat similar appearance, a collection of bright yellow cups 
forming a massive crust, the whole being surrounded by an inflammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
is common the whole body may be covered with great masses of favus 
scutula. Favus of the glabrous skin in this country i s often of mouse o rigin, 
and a different species to the scalp favus. Favus of the nails has somewhat 
similar characteristics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rajjs. The risks of alopecia mentioned in the treatment of ringworm 
need hot be considered here, as alopecia will result in any case from the 
disease. As a preliminary to X-Ray treatment the crusts should be removed 
and the scalp cleaned up with appropriate antiseptic applications. 

In body favus the scutula must be removed, and the patches treated with 
either Whitfield’s salicylic and benzoic ointment or a 4 per cent, chrysarobin 
ointment. 

Favus of the nails is treated in the same, way as ringworm of those parts. 

3. MONILIA INFECTION 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by the ringworm fungi, but attributable to the growth 
of yeast-like organisms resembling those found in thrush. The lesions are 
chiefly found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungus has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio Uastomycelica 
interdigitalis had formerly been applied. It has also been found in the nail 
folds, producing a curious bolster-hke swelling of these structures, and has 
also attacked the nails themselves. 

The treatment of these conditions is similar to that employed in ringworm. 

4. TRICHOPHYTIDES 

Of recent years a variety of generalised eruptions have been described 
in association with cases of fungus affection. These have been shown to 
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be produced in a way analogous to that in which the tuberculides are pro- 
duced in cases of tu^rculosis (see p. 1463). In certain fungus affections 
the skin becomes sensitive to the toxin of the fungus, as can be demonstrated 
by intradennal injection of extracts of the fungus concerned. It is presumed 
that either the fungus itself or its toxins enter the circulation and that 
eruptions at distant sites are thus produced. 

The eruptions vary considerably in type ; the lichenoid variety, con- 
sisting of numbers of pinhead-sized papules scattered over the trunk and 
analogous to the lichenoid tuberculide, is the commonest, but eczematous, 
scarlatiniform, morbilliform and urticarial eruptions have been described, 
and also lesions resembling erythema multiforme and erythema nodosum. 
Many of the vesicular eruptions of the palms and soles, associated with 
interdigital ringworm of the feet, are believed to be trichophytides. 

The eruptions are described as microsporides, trichophytides, epidermo- 
phytides, favides and levurides, according to the nature of the primary 
affection, the last named being associated with monilia infections. 

The diagnosis rests on the presence of an existing or recently pre-existing 
fungus infection, together with a proved cuti-sensitiveness to the toxin of 
the appropriate fungus. 

No special treatment is required beyond that required for the primary 
affection, together with palliative treatment of the lesions. 


5. TINEA VERSICOLOR 

This is a superficial infection of the horny layer with the Microsparon 
furfur, and is frequently seen among hospital out-patients. 

Symptoms. — It usually forms very thin, greenish-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiefly in people who wear thick woollen 
underclothing and perspire freely. If the patches are scraped scales can be 
removed, and these examined in liq. potassae show thin mycelial threads with 
large round spores among them. 

Treatment. — The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 


6. ERYTHRASMA 

This is an uncommon disease in this country, and is due to the infection 
of the homy layer with an extremely small fungus, the Microsparon ininu- 
tiasimum. 

Symptoms.— The affection occurs as superficial, reddish-yeUow patches 
and plaques, more or less symmetrically arranged, chiefly in the groins 
and axiUiB. 

Diagnosis.— The malady is to oe distinguished chiefly from tinea cruris, 
and this can readily be done by noting the size of the mycelial elements 
under the microscope. In erythrasma they are so small as to require a 
^-inch objective, and under it appear as small bead-like chains, with masses 
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of apoieg intermingled, while in tinea cruris chain-like mycelium can easily 
be seen under a 4'lnch objective. 

Treatment. — The treatment is the same as for pityriasis versicolor. 

7. LEPOTHRIX 

This is a not very uncommon afiection of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to Castellani, this affection is caused by a bacillary-like fungus, 
nocardia tenuiSy acting in symbiosis with a red pigment-forming coccus, 
microcoocus ccbsteHaTin, 

The treatment consists in dabbing the affected hairs twice daily with 
alcoholic formalin (2 per cent.), and rubbing in at night a 2 to 5 per cent, 
sulphur ointment. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal parasites are of a mixed variety, 
but for general purposes may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the skin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce skin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 

I. BITES AND STlN(hS 

The common flea, the bed-bug, gnats and the pediculus family are the 
common biting insects seen in this country, while of the stinging insect 
bees, wasps, hornets and ants may be mentioned. Excluding pediculi, 
which require more detailed description, the lesions produced by all these 
insects are wheals of varying rise, depending on the particular insect, and 
also on the susceptibility of the person attacked. The lesions are familiar 
to all, and require no detailed description. 

Treatment, — As most of these stings arc due to an acid irritant, the 
application of weak solution of ammonia and other alkalis gives most relief. 
In the case of the bee the sting should be removed if still in the skin. 

2. PEDICULOSIS 

Three forms of pediculi attack man : the PediculuB eapiUsy the P. 
veatimefUarum or oorporisy and the Pediculus or Phthdriua pubis. 

The first two are merely varieties of the same species — ^the Peddeuius 

humanus linnceus. 

Pediculosis Capitis. — etiology. — ^This condition is caused by a small 
insect, 2*5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached rix legs, each being 
provided wi& a hook>like extremity, with which it hangs on to the hairs. 
The head is small, ova), and provided with two antennss, a powerful mandible 
40 
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and a proboscis with which it punctures the skin in order to suck the host^s 
blood. This variety is found among the scalp hairs, chiefly in female children 
of the lower classes. Pediouli breed with great rapidity, laying their eggs 
on the hairs. The eggs are contained in a chitinous, ovoid cell, with a 
movable lid or operc^um, and are known as nits; they are laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

Symptoms. — Itching is the only symptom produced by the P. 
capitis, and this is due to an irritating substance injected by the insect when 
it bites. A large number of infested individuals feel no itching ; they are, 
however, a source of danger, as they infect others. If the itching is severe, 
scratching follows, and this frequently causes impetigo contagiosa, which 
is most marked at the back of the scalp, but may spread to the vertex, eventu- 
ally involving the whole scalp and matting the hair down among thick crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent, the presence of 
scratch marks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — ^All cases of impetigo of the scalp, especially in children, 
should be examined for pediculi. The diagnosis is easily made by finding 
the pinhead-sized, white, shiny oval bodies attached to the base of the hairs, 
and in bad cases the transparent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment. — The insects are easy to kill, but the nits are more re- 
sistant. The favourite method is to saturate the scalp with paraffin and 
tie it up for 12 hours ; this has the disadvantage of being messy, and is not 
free from danger if the head is brought too near a naked light. Whitfield’s 
method of saturating the hair with 1 in 40 phenol and then tying the hair 
up in it for half an hour is very efficacious, especially when much impetigo 
is present. After this, the crusts can be removed and the nits combed out, 
and a weak ammoniated mercury ointment applied. 

Pediculosis Vestimentorum. — etiology. — The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length. It is not very common in civil 
life, being only seen in the habitues of the casual ward and the common 
lodging-house. In war-time, however, it becomes one of the chief causes of 
sick wastage of armies, being almost universal in its incidence and causing 
an enormous amount of skin disease. 

The insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefiy found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the P^iculus vesti- 
mentorum is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 

Symptoms. — The skin lesions in this condition are mainly those 
produced by scratching. Closely, placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
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of the buttocks. In soldiers, it is even better marked on the le^ and about 
the knees, owing to wearing the puttee. The lesions in earlier cases are 
papules, surmounted by hsBmorrhagic crusts and linear excoriations. In 
cases of longer standing, areas of eczematisation and lichonification occur, 
and the skin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1432, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis, — ^This has chiefly to be made from scabies, but the presence 
of the burrows and the distribution of the rash — desciib^ in detail in the 
article on that disease (p. 1444) — should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their 
nits. 

Treatment. — ^Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
in which case the latter should be cut short or shaved. Most local sanitary 
authorities wiU carry out the necessary disinfestation if duly notified ; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1421). 

Pediculosis Pubis. — ^£tiology. — The Pediculus or Phtkirius pubis has 
a different appearance from that of the above-mentioned varieties; the 
body is shorter, wider and almost triangular in shape. It is usually about 
P5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs. 
Its eggs are laid in the same manner as with other varieties. 

The pubic louse is found almost exclusively in the pubic and perineal 
hair, but in seve^ cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There are two main symptoms, itching and the presence 
of small bluish stains on the skin. The itching is often intense and 
may lead to loss of sleep, but is localised to the area attacked. Scratch 
lesions are not very common, doubtle^ owing to the protection afforded by 
the stout pubic hairs ; they do, however, occur. The bluish stains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They are 4 to 10 mm. in diameter, not 
raised above the skin, and do not disappear on pressure. They are known as 
maculcB ccsrulecB, 

Diagnosis. — This is made by finding the louse and its nits attached to 
the base of the hairs. 

Treatment. — The best results are obtained by clipping the hair short 
and rubbing in 5 per cent, betanaphthol ointment. Ung. hydrarg., phenol 
lotion (1 in 40), and petrol are also used, but the former of these may set up 
a severe dermatitis if not carefully used. On the eyelashes, the insects and 
their nits should be removed by forceps. 
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X SCABIES 

Etiology. — Scabies is a disease caused by a spider-like, acarine 
parasite, tbe Sarcoptes scabiei. The aoari form a large group of animal 
paraedtea which attack man and the lower animals. The parasite generaUy 
found in man (var. hominis) is a special variety and is not oontraoted from 
animals. Various other acari, however, which attack animals may also 
attack man, but they do not produce identical symptoms. 

The Sasreoptes soabiei, commonly spoken of as the acarus, is a minute 
round body, just visible to the naked eye, and of white shining appearance. 
The body nears eight legs, which differ in the two sexes. In both sexes the 
two anterior pairs bear suckers ; in the male the third pair bear long bristles 
and the fourth pair bear suckers, while in the female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the homy 
layer of the skin to lay her eggs. If undisturbed the female may live for 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acarus 
being completed in about 10 days. The larvae, however, hatch out in 3 to 
34 days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbibcus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently affected. 

Ssrmptoms.— The eruption of scabies is of two kinds-— the acarine 
burrows and the follicular papular eruption. The burrows occupy the sites 
named above. They are seen most clearly on the hands, where they usually 
form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even longer. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. The 
oldest part of the burrow has a splay mouth, while at the other end the 
small white body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesiole or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large pea-sized papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen ; these lesions are frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The follicular papular eruption is arranged in smaller or larger circles 
round the areas where the burrows occur. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
drole arotind the anterior axillary fold. The back is free, except in severe 
cases, down to the top of the gluteal cleft, but scratch lesions occur on the 
lower part of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
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also occurs around the ankles. The lesions are first pinkish or whitish 
elevations of scattered hair follioles, but soon they becmme covered witii 
bloodstained crusts from scratohing. Lineur scratch tnitfkn are rare in 
scabies. It is not dear what produces the scratch eruption in scabies, but 
the work of J. W. Munro su^^ests very strcmgly that tile folUeidar Mona 
are produced by the acarine larvn, and the distribution of the Idtions adds 
confirmation to this view. 

In old-standing eases almost the whole body may be affected, though 
the face and scalp are practically never attacked in adults ; but in 
children even these areas may suffer. 

Diagnosis. — In well-marked oases no difficulty arises, as the burrows 
can be seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculous may have to he made. Also the two eonditions 
may occur t^ether. The distribution and charaoter of the rash will usually 
settle the point, but a careful search with a lens for burrows and acaii diould 
always be made. 

Treatment. — ^This depends more on the carrying out of detail than on 
the actual parasitioides used. Three things are necessary, namdy, the 
opening of the burrows by scrubbing, the subsequent application of a para- 
siticide to the body, and the disinfectation of clothes and bedding. The body 
should be soaked in a hot bath, then mbbed with soft soap, and finally 
scrubbed with a brush, particular attention being paid to areas where 
burrows occur. After this sulphur ointment is rubbed in all over the 
body (face and scalp excepted), and the patient again dresses, his clothes 
having been disinfected in the meanwhile. On the two following days the 
ointment is again rubbed in, but no bath given (as it tends to increase the 
liability to sulphur dermatitis), on the fourth day nothing is done, wd on 
the fifth day the patient has a bath— to wash off the ointment — and puts on 
clean things, all ffirty linen being sent to the wash. If any dermatitis from 
the sulphur arises, lin. calaminsB, to which 2 per cent. liq. pic. carb. is added, 
may be smeared on, and if there is much sepsis appropnate treatment can 
then be applied. Another satisfactory method is to paint the body, after the 
bath and before drying, with a lotion composed of benzyl benzoate, soft soap 
and industrial spirit, in equal parts. This is allowed to dry, and the painting 
repeated at once. Twenty-four hours later a cleansing bath is given. Other 
preparations which have used with success are ung. potassii polysulphidi 
(B.P.C.) (Maroussen’s or Danish ointment), 5 per cent, betanaphthol, and 
12 per cent, balsam of Peru ointment. 


B.— THE DEEP INFLAMMATORY DERMATOSES 

Under this heading are included those inflammatory conditions which 
start in the dermis or hypoderm, and only involve the epidermis secondarily. 
It is often easy to decide clinically whether an inflammation starts in the 
dermis or in the hypoderm, and strictly these conditions should be described 
separately ; but as the same exciting cause may often produce either con- 
dition, it is simpler to' describe them together. 
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The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epidermis, (2) by the lym- 
phaticB, or (3) by the blood stream. In the first group aie included those 
oases in which certain chemical poisons are introduced into the skin by the 
bites and stings of insects (already dealt with on p. 1441), and cases in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 19), syphilitio chancre from the SpiroAwta 
paCUda (p. 193), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle bacillus (pp. 1460, 1462), and actinomycosis, 
sporotrichosis, etc., from certain fungi. The second group includes certain 
lesions produced by bacterial irritants, such as are seen in the lymphangitis 
abscess in tubercidoais and the sporotrichial gummata. The third group 
includes the drug eruptions and other dermatoses, which are labelled toxic 
eruptions and which are presumably due to chemical poisons circulating in 
the blood, and also eruptions due to the circulation of micro-organisms, 
such as are seen in the syphilides and tuberculides. For convemence of 
descriptioti it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxic eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that m the 
present state of Imowledge the setiology of many of those included in the 
former group is still very obscure. There is also a third group of dermatoses 
whose characters make it difficult to place them in either group, and these 
have, therefore, been described as (3) a&rmcUoses of unknown origin. 


TOXIC ERUPTIONS 

It is practically impossible to produce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
to that of man. Consequently, aU our experimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances, 

1. DRUG ERUPTIONS 

These fall into two great classes — ^those produced by non-protein-contain- 
ing and those product by protein-containing drugs. Extracts of organs 
given by the mouth rarely, if ever, produce eruptions and are, therefore, not 
specially considered. 

(a) Non-Protbin-Containing Drugs 

These include all the ordinary galenicals. 

Two classes of eruption are produced by non-protein-containing drugs. 
(1) Non-specific eruptions, which may be produced indiscriminately by many 
different obugs, and (2) specific eruptions, which are peculiar to certain drugs. 

(1) Non-Specific Eruptions 

Symptoms. — These are generally erythematous, urticarial or purpuric. 
The erythematous rashes may be scarlatiniform, morbilliform, or, more 
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rarely, of the erythema multiforme type ; sometimea the lesiooB are vesicular* 
Urticarial lesions are usually of the simple urticaria type, but occasionally 
the giant forms are seen. Purpuric lesions are often eiythe^tous at the 
start and develop haemorrhages later. It is difficult to classify drugs into 
any special groups by the reactions they produce, but it may be not^ that 
the under-mentioned t3rpe8 of eruption may be produced by the dri^s named : 

Erythematovs, — Acetanilide, alcohol, arsenic, aspirin, barbituric acid and 
its derivatives, balladonna, benzoic acid, cantharides, capsicum, cUoral, 
chloralamide, chlorbutol (chloretone), chloroform, copaiba, cubebs, digitalis, 
ipecacuanha, mercury, opium, phenazone (antipyiine), pHocarpine, phen- 
acetin, quinine, rhubarb, salicylic acid and the salicylates, stramonium, 
strychnine, sulphonal and turpentine. 

Urticarial. — ^Antimony, arsenic, barbituric acid and its derivatives, 
benzoic acid, chloral, copaiba, digitalis, opium, phenacetin, pilocarpine, 
quinine, salicylic acid and the salicylates, santonin, turpentine and valerian. 

Purjmric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicylic acid and the salicylates, 
stramonium and sulphonal. 


(2) Specific Eruptions 

Symptoms. — Certain drugs give rise to eruptions which are characteristic 
of the drugs. Arsenic, bromides, iodides, phenazone (antipyrine), phenol- 
phthalein, mercury, silver and gold are the most important. 

Arsenic . — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of arsphenamine (salvarsan). Herpes zoster also occurs. 
Pigmentation, especially about the trunk, though it may be more or less 
generalised, is seen in chronic arsenical intoxication. It usually presents a 
fine reticular pattern. Hyperkeratosis occurs chiefly on the palins and soles ; 
it may be diffuse or occur in localised, corn-like projections. Occasionally 
these localised hyperkeratoses develop into epithehomata. Excessive sweat- 
ing of the palms and soles (hyperidrosis) may occur, and the nails may become 
striated and brittle. 

Bromides . — Two main types of specific eruption are seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the le® and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
anthracoid ” form, which is most commonly seen in infants and children j 
in the former the drug is often conveyed in the mother s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the face and legs. The tumours are of a deep red colour 
and studded with minute pustules in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. The lesioiu may develop 
and persist for a considerable time after the drug has ^en discontinued. 

Iodides . — The most typical lesions produced by iodides are papules which 
look like vesicles and bullss, but when pricked only blood escapes. They are 
sometimes spoken of as “ pseudo-bul£Be.” They are common on the face 
and extremities, and ^often appear after taking quite small doses of iodides, 
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and Hdthiii a very i^hott time, even as quickly as 24 hours. They kte most 
common in I^atleuts suffering froin nephritis. These lesions may iucreftse 
ra|ji(^ in sme and produce large tumour-like masses^ studded ^h pustules 
or trith a oruuted or ulcerated surface, and when occurring in patients who are 
seriously ill may hasten a fatal termination from septic absorption. In the 
early stages the cases have been mistaken for small-pox. An acne similar 
to the,t produced by bromides is also seen. 

Ph&natone {Antipurine ). — ^In addition to prodncing the more generalised 
types of eruption phenazone may produce large er}rthematous reddish or 
purplish patches, situated discretely over the body, of sharply circular 
outfine and giving rise to a sensation of burning. When they subside they 
leave a very marked pmmentation, which disappears very slowly. 

PheHut-phihalein. — This drug, now largely used as an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
meuth. The lesions belong to the group known as “ fixed eruptions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercury . — This drug occasionally gives rise to a severe erythema in the 
groins and axillae, and also on the palms and soles. There may be also 
purpuric spots and vesicles. Other symptoms of mercurialism, such as 
nephritis and ulcerative stomatitis, may also be present. 

Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but most marked on the 
exposed parts. It scarcely comes under the heading of inflammations, but 
is included for the sake of convenience. 

-Injections of gold may give rise to a general exfoliative dermatitis, 
similar to that of arsphenamine. 

(b) PnoTBiN-CoNTAmiNa Drugs 

These include serums and vaccines. Vaccines rarely cause marked 
GUtaneoUs eruptions, but when they occur they are of similar nature to those 
produced by sera. Serum eruptions form a very interesting group, as it is 
reasonable to suppose that their method of production is closely analogous 
to that of those toxic eruptions whose astiology is obscure. For it has been 
assumed that these are due either to absorption of poisonous proteins pro- 
duced by the body or to the toxins of pathogenic bacteria which are present 
in the body. 

Serum eruptions are supposed to be an anaphylactic phenomenon and, 
though this seems to be a reasonable explanation in those cases where the 
tashes follow a second injection of a foreign protein given at least 14 days 
after the first, it does not fit in so well for cases in which the eruption follows 
the first injection of serum. In these cases a specific allergy must be assumed 
to exist. 

S3ntiptoma. — Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the eryAenia 
nUMforme type. Often the tash Is very extensive, the trunk, face, and 
limbs being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and hsemorrhages may occur in the 
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centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre-*^€r^^i^m<z gyratum. Not infrequently t^iesei 
lesions are associated with fever, and pain and swelling in the jointSi and 
gastro-intestinal disturbances, such as diarrhoea and vomiting and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi'* 
tory, very itchy wheals and swelling of the skin of the fac^. These 
eruptions usually come out about a week or 10 days after the injection of 
the serum and clear up in about Ihe same time. 

Similar eruptions sometimes develop in persons vaccinated against smalls 
pox, Ihough in addition a true vaecinial eruption, in which the lesions have the 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stuffs, after ingestion of these substances. They will be oonsidemd more 
fully under Urticaria (p. 14:61). 

(c) T»js Tebatment oy Deug Eeofpions 

The first thing is to stop the drug causing the eruption. In the erythem- 
atous and urticarial types local soothing lotions are indicated, of which the 
most useful are lotio evaporans (B.P.C.), or phenol min. 120, lot. calamin© 
(B.P.C.) ad fl. oz. 12. Alkaline and bran baths are often very useful. 

In the serum eruptions, calcium chloride or lactate is recommended and 
may be given in 10-grain doses three times a day. Quinine, grs. 1 or 2 three or 
four times a day, is sometimes of value. In the more severe oases the patient 
must be kept in bed. 


2. THE ERYTHEMATA 

The term erythema may be used to signify any transient redness of Ihue 
skin, such redness being frequently product by external irritants ; and these 
have already been dealt with under the superficial inflammatory dermatoses. 
When, however, the term is used to describe a composite clinical picture, two 
main types have to be considered, namely, the non-infiltrative and the 
infiltrative. 


(a) The Non-infilteativb Beythbmata 

These include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatoiogical importance. It is seen 
in blushing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether ad ministration. The inflam- 
matory type includes the rashes seen in scarlet fever, measles and rotheln, 
drug eruj^ions just referred to, and certain other toxic conditions. 

iStiology* — One of the commonest varieties of erythematous rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 

Symptoms. — Erythematous rashes are usually of either the scarlatini- 
morbilliform or figurate type. The scarlatiniform cases differ from 
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true scarlet fever in the absence of other typical signs, such as high 
temperature combined with rapid puli^, the date of appearance of the ra^, 
the presence of sore throat ana the characteristic appearance of the tongue. 
The morbilliform erythemata differ from measles in the absence of corysa, 
conjunctivitis and respiratory catarrh. The temperature is atypical taxi 
Koplik spots are not found. The figurate variety consists of patches or 
groups of disk-like lesions which tend to spread peripherally and clear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused with anything else. In all 
these varieties as the eruption subsides there is a tendency to scaling, usually 
of the fine branny type, and this may often be extensive ; the glove-like 
scaling of the palms and soles, seen in scarlet fever, may also occur in the 
sim^e types of erythema. 

Haemorrhage may sometimes take place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The mucous membranes may be 
affected similarly to the skin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — ^Attempts must be made to find and remove the cause. All 
possible septic foci, such as pyorrhcea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. In cases of 
streptococcal infection, sulphapyridine may be given. 

( b ) The Infiltrative Erythemata. Erythema Multiformb 

Etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
adults and may often recur, some cases doing so year after year at regular 
intervals. Individual attacks may clear up rapidly, but in many cases fresh 
crops appear, and the disease may go on for weelm or months. The joint 
swellings which sometimes accompany the skin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these are 
only a manifestation of a similar affection of the synovia of the joints. 

Pathology^ — ^Microscopic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local cedema. 
The epidermis is cedematous, and fluid may accumulate beneath the homy 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiforme differ from those men- 
tioned in the last section in forming raised infiltrated lesions, which vary in 
size from a pea to a five-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
wrists, and forearms and on the face, but are not infrequently found on the 
palms, and may also involve the trui^ and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely circular in outline. In the more severe forms haemor- 
rhages occur in the centre, or they become surmounted by bullae. There 
is some tendency to slow peripheral extension, with clearing up of the centre, 
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so that ringed lesions may be formed. In these a plajr of colours may be noted, 
the outer red ring surrounding a purple heemorriiagic ring, which in its turn 
surrounds a browmsh pigmented centre ; these lesions are sometimes called 
erytheifm iris. In rare cases the bullse so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itching and burning occur. Lesions may appear on the mucous membranes. 
Fain and swelling in the joints are not infrequent, and gastro-intestinal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first be taken to remove anjr possible cause. Of 
the drugs which are of value are calcium lactate, the salicylates and quinine. 
The former is best given in 240 mmim doses on alternate nights. Local treat- 
ment is not really necessary, but calamine lotion or linament may be applied 
to relieve itching or burning. 

Erythema nodosum is closely related to er 3 rfchema multiforme, and is dealt 
^ith on p. 296. 

3. GRANULOMA ANNULARE 

This is a very chronic, raised, ringed eruption, of dead white colour, seen 
chie^ on the dorsum of the hands. 

Etiology and Pathology. — The caiise of this condition is unknown, but 
various intermediate types between it and erythema multiforme have been 
noticed, and this suggests a relationship with the latter condition. Histologi- 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bourhood of the sweat coils. 

Symptoms. — The earliest lesions are small white nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in groups. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, white festooned margin, which can be seen to be made 
up of nodules of the same character as those of the original lesions. The 
disease is very slowly progressive, and may last for months or years if not 
treated. The lesions are generally localised to the hands and wrists, but are 
occasionally seen in other parts of the body, ^uch as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjective symptoms are generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X-rays will often cause the lesions to disappear, but no other local treatment 
has much effect. 

4. THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and hsemorrhage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 810 et seq. 

6. THE URTICARIAS 

The urticarial eruptions are characterised by the presence of wheals, 
or localised areas of oedema. These are usually transitory in character and 
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ta% aoooliapamed by gdveia itddiig. Seveiftl dif eieut forms arc moognised— - 
(1) Simple urtioazia^ (2) factitious urticaria, (3) giant urticaria, (4) papular 
uticaria, and (6) urtioaiia pigmentosa. 

£tiology. — ^A b is pointed out above, urtioaria can be produced by the 
ingestioii of certain drugs and by injectionB of foreign sera. It can alto be 
produced by the ingestion of certain food^stufis in susceptible persons i for 
example^ ponidgn, strawberries, shell-fish, eggs and milk. It also occum 
after the consumption of decomposing food. As far as is known it is 
not due to the direct attack of any tnicro-organism, though s^hilitio urti- 
caria has been described. It is clear that it may be produced not only by 
protein pcosons, but by non-protein poisons circulating in the blood. The 
actual mechanism by which the lesions are produced is not altogether clear. 
At one time it was thought to be a pure vasomotor neurosis, and that the 
poisons mentioned acted on the vasomotor centres ; but in recent years it 
has been demonstrated that the lesions are true inflammations, and, there- 
fore, it is probable that the action of the poison concerned is a local one. At 
the same time external stimuli, such as friction, seem, in many cases, to 
play a part in determining the points where the poison acts. Lewis believes 
that the lesions are produced by the liberation of a histamine-like substance 
from the tissue cells. It must also be noted that urticarial lesions may be 
directly produced by the injection of poisons into the skin. This is well 
seen in the bites and stings of insects, and the stings of plants, such as the 
nettlCi In a large number of oases of urticaria, however, it is difficult to 
find any cause, and these are usually considered to be auto-toxic. The auto- 
toxin may be generated in the intestinal tract, or in infected foci, such as 
septic tonsils and teeth and inflammatory trouble in the pelvis. In the 
giant urticaria cases there is usually a considerable functional element 
present, and these cases are considered to be vasomotor neuroses. Nothing 
is known of the aetiology of urticaria pigmentosa. 

Symptoms . — Simple utticaria . — ^This is the form most frequently met 
with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by general 
symptoms, such as fever, diarrhoea and vomiting, and sabsides more or less 
rajrimy. In the chronic type the eruption appears in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out at 
intervals and the condition may persist for many weeks, months or even years. 

The lesionB of simple urticaria are in their earliest stages pale pink papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — ^the central 
part of the patch becomes a dead white colour, is Arm to the touch and raised 
a millimetre or two from the surrounding sran. The lesions are intensely 
itchy. They may be few in number or very numerous ; tometimes the whole 
body may be covered with patches of all shapes and sizes, and figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be afiected. 

Factitious urticaria . — This is a condition of the skin in which the slightest 
teauma, such as a slight scratch, 'Wijfl bring out a wheal. This condition is 
often present in urticaria, but frec^uently exists apart from any spon- 

titieous eiruption. condition is someimes referred to as dermaiographimf 
as it is possible to produce letters in urticarial wheals on the patient. 
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Qiaini ufticofia.^hx tluB ooudition the ledons are &ot so much wheals 
as ciioukOBcribed patches of cedema^ They are patticularlj liable to ocomt 
about title face — ^t& eyelids, cheeks and lips often swelling up quite suddenly — 
burning or itohing being an accompanying phenomenon. The mucous 
membranes are not infrequently attacked, and in a few oases sudden oedema 
of the larynx may produce dangerous asphyxial symptoms. The lesions 
are very prone to recur^ and these reourrenoes may persSst for years* This 
condition iS sometimes spoken of as angio-nmrotic (Bdema (see p. 1073). 

Papular urticaria . — This type may be a distinct disease or only a variant 
of simple urticaria, but is that commonly seen in infants and young ohil^en. 
It is not very commonly seen in breast-fed infants, though it does occur, 
but otherwise is chiefly seen in the first two years of life ; it may in some 
oases, however, persist, with intermission, Up to about 7 years of age* The 
lesions appear, just like those of the adult form, as pink oval patches, Usually 
about I inch in diameter, but instead of the bulk of the whole patch being 
converted into a wheal only a central pinhead-sized wheal is produced. 
Itching is intense and often paroxysmal. When the lesion is scratched the 
central papule becomes inflamed and a bloodstained crust is formed on its 
summit, and it persists after the surrounding pink zone has disappeared* 
The cases usually present discrete pinhead-sized papules, covered with 
bloodstained crusts, suggesting a parasitic origin* Not infrequently vesicles 
surmount the wheals and occasionally quite large bullis are found. 

The eruption comes out in crops, especially at night, and chiefly on the 
extensor aspect of the lower limbs, the buttocks and the extensor aspect 
of the forearms, but may occur almost anywhere on the body. The ohildren 
seem to suffer little in general health, though sleep at night is often lost, 
its effects being often more obvious in the parents. 

Urticaria pigmentosa , — This is a rare condition and it is still a question 
whether it should be grouped with the other urticarias. It is cmefly a 
disease of infancy and childhood, but a certain number of adult cases are 
on record* The condition may appear within the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The lesions usually appear as wheals, ^ to ^ inch in diameter ; and as 
these disappear a yellowish-brown colour is left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticaria pigmentosa there is generally a great increase in 
the mast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis heipcti* 
formis and with the premycoaio stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. From the latter a diagnosis oannOt be made 
with certainty, though when occorring in old people and peiSiEitent, mycosis 
fungoides must be conndered. 

The i^ant forms must be distinguished from eryripeias and acute etythe^ 
matous eczema. Jn the former^ high temperature is present, the lesion has 
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a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
are frequently present. Chronic erysipelas of the lip is a persistent, slowly 
increasing condition and usually arises from a persistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The diagnosis can be settled by the presence of burrows and the finding of 
acari in the latter condition. In the vesicular form cases may be confuted 
with varicella, but the course of the eruption is quite different. 

Urticaria pigmentosa is not likely to be confused with any other condition. 

Treatment. — If a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, various types of food must be stopped 
one by one in order to exclude a possible source of trouble. Recently a 
cuti-reaction to various foodstuffs has been devised to detect the causative 
agent, and it is possible to desensitise patients from the particular poison 
to which they are susceptible. Apart from this, mild purgation and the 
administration of intestinal antiseptics, such as salol, ichthammol, creosote 
and calomel, can be recommended. Some patients improve on tonic drugs, 
such as iron, arsenic and quinine. Calcium chloride or lactate given over 
prolonged periods is efficacious in some cases. In others complete ^eedom 
from work and even rest in bed are necessary. In cases of unknown aetiology, 
non-specific protein therapy, such as injection of whole-blood, milk or peptone, 
is of great value (see p. 1418). 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
subacetate of lead, min. 120 of each to fi. oz. 8 of water ; or liq. potass, 
hydroxid. min. 60, glycerin min. 60, to fl. oz. 8 of water, may be used and 
can be applied frequently ; alkaline and bran baths also give considerable 
relief. In children a teaspoonful of liq. picis carbon, added to a warm bath 
before going to bed is a valuable remedy, and in some cases sulphur ointment 
grs. 16 to 1 ounce has proved useful ; but lotions are usually better tolerated. 

There is no known treatment which affects urticaria pigmentosa. 


6. PRURIGO 

Prurigo of Hebra is a condition which is rare in this country, but is not 
uncommon in Eastern Europe. It is apparently closely connected with 
papular urticaria, but most authors consider it a distinct affection. It begins 
usually in the first or second year of life, by the appearance of intensely itchy, 
pinhead to lentil-sized papules on the extensor aspects of the limbs, chiefly 
on the legs and forearms ; these soon become covered with bloo^ained 
crusts, and evQptually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented alid excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczematised and lichenified. The glands 
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in the grains and axilee become much enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
puberty, but the more severe cases (prurigo ferox) persist throughout life, 
the patient eventually succumbing to the disease. 

Treatment. — There is no specific treatment. Baths and sedative lotions 
and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should be employed. 

7. DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or Duhring’s disease is a condition character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually surmounted by herpetic vesicles or bullfis, and 
giving rise to intense itching. 

The evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to make it justifiable. In this 
connexion may be mentioned its occurrence as one of the rarer toxsemias 
of pregnancy (hydroa gestationis), and its close clinical resemblance, in 
some cases, to the urticarias and tlxe erythemata. 

Etiology and Pathology. — ^The disease may occur at any time of life ; 
it is rare in infancy and childhood, although cases have been reported ; it is 
fairly common in young adult life, but most cases occur in middle life. Both 
sexes are pretty equally attacked. A special form occurs in association with 
pregnancy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism 
in the body, and cultures from vesicles and bullse are sterile in their early 
stages. Blood cultures are also negatiye. 

It has been considered by some to be due to some nervous derangement, 
and it is true that it is sometimes associated with neuroses ; it is probable, 
however, that these are a product rather than a cause of the disease. It is 
probable that the condition is produced by an unknown toxin. 

Microscopically lesions show a dense, cellular infiltration of the superficial 
part of the dermis, chiefly around the vessels. There is always considerable 
superficial oedema, which in the vesicular and bullous cases collects under 
the epidermis, lifting it from the underlying dermis ; the fluid of the vesicles 
contains a large number of eosinophil corpuscles. 

Symptoms. — The eruption is essentially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figurate urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematous, while in others 
larger vesicles or bullee form, either with or without an underlying erythe- 
matous or urticarial patch. In all cases, except when the bullee are large, 
there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The limbs and the trunk are most 
frequently afiected, but any part of the cutaneous surface may be involved, 
though rarely the palms and soles, and the muoosse are attacked in a con- 
siderable percentage of cases. There is a great tendency tor the lesions to 
recur, fresh crops coming out at frequent intervals, and the disease may 
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^rsist for years ; the writer has under his care a case of over 40 yean’ 
duration. 

The general health usually suffers very little, in spite of the fact that 
sleep is often disturbed. Gastro-intestinal symptoms, such as diarrhoea 
and vomiting, may occasionally occur, and in fatal cases lesicms have been 
found in the gastro^intestinal tract, which possibly account for the above" 
mentioned symptoms. An increase in the eoainopml corpuscles in the blood 
occurs in the majority of cases. 

Diagnosis. — From erythema multiforme it can be distinguished by the 
irregular distribution, the shape and the polymorphic character of the 
lesions in conjunction with the intense itching which occurs ; from 
urticaria by the presence of vesicles and bull so, which are almost unknown 
in simple urticaria, though not infrequent in the papular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and the comparatively 
slight effect on the general health. 

Treatment. — This calls for much patience on the part both of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed on arsenic, and in 
some cases the eruption ceases when a certain dose is reached ; but this 
is by no means alwajTs the case. Arsenic may be given by the mouth as 
Fowler’s solution or Asiatic pill, or by injection, the oacodylate of soda, 
enesol and arsphenamine (salvarsan) being the favourite preparations. The 
dose should be small to start with, and increased to the limit of tolerance ; 
and the drug should be discontinued if no definite result is obtained. 
Aperients and saline lavage of the bgwel are satisfactory in severe cases ; in 
others quinine, salicin and sodium bicarbonate have proved successful. In 
any case attempts should be made to check the itcbing. Alcohol and coffee 
should be stopped, and also all excess of sugar in the diet. Pheuacetin and 
phenazone^ are useful, and sedatives may be given occasionally at night. 
The injection of certain non-specific protein substances, such as the patient’s 
own blood, horse serum, sterilised milk or peptone, has occasionally produced 
a cure. 

Local remedies consist mainly of anti-pruritic applications. The most 
useful is a lotion containing 2 to 3 per cent, phenol, 1 per cent. iiq. potass, 
hydroxid., or 2 to 6 per cent. Uq. picis carbonis. Alkaline and bran baths are 
valuable, especially in the bullous cases — in which cases also weak (5 pet cent.) 
sulphur ointment sometimes acts well. 

8. PSMPflIGUS 

An inflammatory condition of the skin, characterised by the eruption’ of 
blisters usually occurring in crops, and associated with constitutional symptoms. 

Four different varieties are recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris], (3) pemphigus foliaceus, and (4) pemphigus vegetans. 
Acute pemphigiu is now known to be a definite bacterial infection, and should 
not stnoriy be included in this group ; but it is placed here for oonvenienoe 
of description. In the other three varieties the cause is unknown, but it is 
believed that they are of toxic origin. 
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(a) Acute Pej^ppigus 

iCtiology. — This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
pathogenic micro-organism, the diplococous of Pernet and Bulloch. The 
lesions are not produced by local spread, as in impetigo contagiosa, but are 
distributed through the blood stream, and symptoms of acute toxfismia 
occur simultaneously with (or even before) the appearance of the eruption. 
The diplococous can be obtained from the buUss, as well /as from the 
blood. 

Symptoms. — ^The disease commences acutely with fever, malaise, 
nausea and vomiting. Bullae then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon’s or hen's 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and bronoho-pneumonio complications. 
In a large proportion of cases a general septicsemic condition supervenes 
and the patient dies, but in a few mdder oases the lesions dry up and the 
patient recovers, Rarely case^ may become chronic. 

Treatment. — The cases are so infrequently seen that little can be said 
on this point. The main principles are to keep the patient in bed, puncture 
the vesicles, and apply mild antiseptic dressmg, e,g, 1 in 4000 potassium 
permanganate, with a thin layer of paraffin gauze between it and the skin, or 
1 ill 1000 acriflavine emulsion. Quinine is recommended as the best internal 
remedy. No observations have been made, as far as the writer knows, with 
regard to specific therapy. 


(h) ('llRUNIC 

Symptoms. — The affection, which is also rare, is characterised by the 
appearance of crops of bullee in various parts of the skin and mucous 
membranes, each bullss appearing on the skin without any pre-existing ery- 
thematous or urticarial lesion. The eruption is not associated with itching, 
but the general health suffers, thus differing from dermatitis herpetiformis. 
Further, the bullae are usually sterile in their early stages, though both the 
Staphylococcus pyogenes albus and the Bacillus pyocyaneus have been found ; 
but these are almost certainly secondary infections. 

The bullae usually dry up in the course of a week, leaving an erythematous 
and scaly patch, which subsequently disappears ; but foesh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadUy deteriorates, and finally death supervenes. 

Diagnosis. — This has to be made from dermatitis herpetiformis and 
from the bullous form of erythema multiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
erythema multiforme the lesions are especially distributed on the ex- 
tremities, and some of them show the definite coin-shaped erythematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has 
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given good results, and quinine and salicin are also recommended. Suramin 
(antrypol, germanin Bayer 205) appears to give good results in some cases. 
Qastro-intestinal antiseptics and colon lavage are useful. Intramuscular 
injection of horse serum, or of the patient’s own serum, may be tried. Local 
treatment is the same as for acute pemphigus. 

(c) Pemphigus Foliaoeus 

This is probably only an extensive type of chronic pemphigus. 

Symptoms. — Bullse appear frequently and over large areas of the body, 
and as a result set up a condition resembling generalised e 2 dbliative dermatitus. 
When this stage is reached fresh bullae are not properly formed, owing to the 
permeability of the improperly formed horny layer, abortive flaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the hands 
and feet are much less affected. 

The general health is usually much affected ; but this is not always so. 
The writer has had under his observation a case of 20 years’ duration who, 
apart from the skin condition, was otherwise well. Usually, however, cases 
end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with this is general- 
ised exfoliative dermatitis ; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chronic pemphigus. 

{d) Pemphigus Vegetans 

Symptoms. — The lesions in this type frequently first appear in the mucous 
membrane of the mouth, but may appear on other parts of the body. When 
fully developed they are chiefly localised to the flexures of the aidlles, elbows, 
groins, knees and around the anus and vulva. The initial lesion is a flaccid 
blister, which on rupture develops fungating granulations from its base, 
which discharge much fetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early stages the lesions might be mistaken for syphilitic mucous 
tubercles. The diagnosis can be settled by the presence of other syphilitic 
lesions, by finding ^e spirochasta pallida, and by the Wassermann reaction. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol being the most likely to be satisfactory. Otherwise 
treatment is on the same lines as for pemphigus chronicus. 

9. DERMATITIS EXFOLIATIVA 

Synonym. — ^Pityriasis Rubra. 

This is a generalised inflammation of the skin, characterised by redness 
and profuse scaling. There are many types of this condition, and divers 
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causes. It is oiutomary to divide dermatitis eicfoliativa into primary and 
secondaxy varieties. The former occurs without any prO'^ezisting dermatosis, 
while the latter really represents the generalisation of some other skin in- 
flammation, such as eczema, seborrhosic dermatitis or psoriasis. When such 
diseases generaUse there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison- 
ing, and may also occur in such diseases as leukasmia and mycosis fungoides 
— diseases closely related to one another. There still remain^ however, a 
number of cases in which no cause can be found, and which we are probably 
justified in considering as toxic eruptions. 

Symptoms. — ^The cases due to arsphenamine may be taken as typical of 
the group. In these the eruption usually commences as bright, scarlatiniform 
patches on the flexor aspect of the forearms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two the whole body is covered. 
At first it is found to consist of distinct pinhead-sized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny type, or large like fish scales. The amount varies in diflerent cases, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria, or even like an acute erjrthematous eczema, involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato-vesicular at the commencement. Once the eruption is fully 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
case the rash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
The flexures of the limb and the neck usually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more common. At the onset there may be fever, 
malaise and intestinal ^sturbance ; later, in the course of 3 to 4 weeks, 
bronchitis and broncho-pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If careful nursing is not provided the skin may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, which are soft and spongy, and conjunctivitis is 
sometimes present. 

Most of the idiopathic cases run a similar course ; but several different 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal course. 

Dia^osis. — The primary cases must be distinguished from those due to 
leukfismia and mycosis fungoides. In the former the blood picture will 
probably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is usually absent in the simple exfoliative derma- 
titis cases. 

Prognosis. — ^This is always uncertain, and should be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostraucHi ending in death. 
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Treatment. — In the arsphenamine cases sulphur appears to be the best 

mnidj. It may be given as sodium thiosulphate by mttavenous injeotion. 
The main internal remedies must be directs to maintaiiung the general 
health, and to oounteiing oomplicatiions as they aiise^ Complete rest in 
bed is indicated in all esses, however mild they may at first appear, and the 
warmth of the body must 1^ maintained. Warm bran baths may be given 
if no fover is present, and dusting the skin with talc powder makes the patient 
oomfortable. Local septic complications must be dealt with by mild anti' 
septic creams or pastes. 


ERUPTIONS DUB TO BACTERIA AND FUNGI 

Having dealt with the deep infiammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living or^nisms reaching the skin by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosiB, syphilis and 
leprosy. The two latter have been dealt with on pp. 193 and 121 respectively. 
There are, however, certain others which require notice. It is probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The erythematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septicfismic and pyssmic conditions are 
also probably due to the direct action of the streptococcus, while it will be 
necessary later to describe the cutaneous manifestations produced by the 
gonoooccus when it enters the blood stream. 


J. TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several difierent ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vulgaris ; this variety can apparently be produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this type, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
HiSary tuberculosiB of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There are also 
groups of Cutaneous and subcutaneous tuberculous lesions, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or lichen sciofulosorum, the acneiform or acne scro- 
fulosoTum, the papulo-necrotic, and the gummatous (erythema induratum 
or Basin’s disease). 


( a ) Lupus Vulgaris 

Pathology .-^The lupus nodule is composed of a group of ordinary miliary 
tubers, sooh as are seen in the lungs ai^ elsewhere. It consists of groups 
of epithelioid cells, surrounding giant cells, often With peripherally arranged 
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nuclei, the whole being Burrounded by a dense maes of iround cells. Tubercle 
baoiUi have been deitionstiated in the lesions, and inoculation into guinea^ 
pigs will produce tuberculous lesions. 

Symptoms. — Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on other parts of the body. In this latter site it 
may be s}rmmetncal. Usually on' the face it is asymmetrical. It is most 
frequent on the nose or ohe^, and frequently begins in childhood. The 
earnest lesion is a small, dull-red pinhead-sized spot, to which other wiftilaT 
i^ts are soon added, the whole being surrounded by an eryth^mtotis none. 
On pressure with a lens, however, these original spots can be distinotly seen 
as yellowish points or nodules compared in appearance to apple jelly^ They 
are very soft, and if a pointed match is applied to one of them it iSTikg easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long penod without ulceration. In other 
cases, however, ulceration may Supervene, and considerable destruction of 
tissue take place, especially on the nose, wUch is often completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disappear. If healing occurs, a soft, superficial 
soar is produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may enlarge and occasionally brew down, but this is uncommon. Facial 
lupus vulgaris is frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules aie not visible, but 
sharply defined, raised, rather warty-looking patches occur. It is commonly 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involv^. 

On the body the patches may attain great dimensions ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they are of the non-ulcerating type ; but in some cases ulceration occurs. 
In some oases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few, however, 
spiead rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma. This is of the squamous type, and does not as a mle give rise to 
secondary caicinomatous glands. It can, therefore, generally be removed 
locally. 

Diagnosis. — Lupus vulgaris is most easily confused with lupus erythema- 
tosus (p, 1466). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease usually begins in childhood and pezsists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is espeoi- 
aUy liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelid plugs, form, and the scar is often covered with 
pits of varying size ; in lupus vulgaris the scale is of a very superfioia] type 
and easily removed, and there are no plugs. 
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From tertiary syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent ulcer is distinguished by its appearance fairly late in life, by its 
firm roUed edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight excellent results are obtained by exposing the body to the rays 
of the carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulcerating, and not too extensive, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
nodules may be destroyed by the application of 20 per cent. ac. salicylic plaster 
with cresote, or 10 per cent, pyrogaliic acid ointment rubbed in daily until 
a violent reaction is produced. Adamson has recommended rubbing acid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or zinc chloride stick, is usually satis- 
factory. The use of X-rays and COg snow has nothing to recommend it, 
and the former is very dangerous if given over prolonged periods. On the 
other hand, some satisfactory results have been reported after treatment 
with “ Grenz ” rays. 

(6) Lupus Vberucosus 

This is due to the local inoculation of the tubercle bacillus, and is chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogenica or fost-mortew, warL 

Symptoms. — The lesions usually occur on the hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spready slowly. The centre soon becomes raised and warty ; but there is 
always a well-marked inflammatory zone around this warty growth. Serum 
and pus may exude between the papillse of the wart, and the whole may be 
crusted. The lesion is generally single, and may attain several inches in 
diameter. Rarely numerous lesions are present. 

Treatment.-^mall lesions are best excised. Destruction by the actual 
cautery, or by diathermy, may be practised in some cases. In this variety 
a pastille dose of X-rays may flatten down the warty growth, and this may be 
followed by the use of salicylic acid or mercurial plasters, or by painting with 
acid nitrate of mercury. 


(c) Local Tuberculous Ulcers 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membranes, or around the orifices 
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of the bodj. Little can be done except palliative tieatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 


(d) SOBOFULOBBRMU 

This term is applied to secondary infection of the akin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
thick crust overlying an area of unhealthy-looking granulation tissue, or are 
purplish-red shiny areas surrounding a sinus. 

The term is mso applied to single or multiple subcutaneous abscesses, 
not infrequently seen in children, which contain pus, in which numerous 
tubercle bacilli can be found. They are sometimes called tfAerefdous 
gummata. 

Treatment. — ^The treatment of the underlying condition is essentially 
surgical and where possible the affected skin shodd be excised, otherwise 
scraping, followed by painting with acid nitrate of mercury, is the best 
treatment. 


(c) The Tuberculides 

These lesions, which are due to the lodgment of tubercle bacilli in the 
peripheral capillaries, with the production of a local inflammatory reaction, 
differ from the foregoing tuberculous diseases of the skin in that there is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syphilides, and like them are of several different types. 

The Lichenoid Tuberculide. — Symptoms. — ^This condition, also known 
as lichen scrofulosorum, is chiefly seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
follicular papules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
of each papule, or sometimes a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis. — In Uchen spinulosus there is less obvious inflammation, and 
a homy spine projects from the centre of the papule, which can be removed 
by forceps. 

The small follicular syphilide occurs in adults, and is associated with other 
syphilitic phenomena. 

Treatment. — ^No special treatment of the skin has any effect. The 
treatment is that for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — This condition, also known 
as acne scrofulosorumi occurs in children and adolescents who are suffering 
from some form of tuberculosis, and chiefly affects the buttocks and thighs, 
but may be more extensive. The lesions are lentil-sized, acuminate, folli- 
cular papules and pustules, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — ^The affection is sometimes difficult to diagnose from staphy- 
lococcal folliculitis ; but the individual lesions run a much slower course, and 
are usually more numerous and not painful. 

Treatment. — ^This is the same as for the lichenoid tuberculide. 
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The Papulo-necbotio Tuberculide. — Symptoms. — In this variety of 
tiibevculide the lesions are small lentil< to pea-ei^ nodules starting deep in 
the dermis or in the hypoderm, eventually softening and bursting through the 
skin with the production of a small rather indolent ulcer. After healing, 
pitted scars are left. The lesions are usually numerous and come out in 
props, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, the backs 
of the hands and feet, the sides of the Angers and the extensor aspects of 
the forearms and legs. Lesions in these regions have been named follicUs. 
Somewhat similar lesions have been described on the face and termed amitiSy 
but it is still not quite clear that they belong to the same group. The 
eruption nearly always occurs in patients who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis, — These cases can be distinguished from erythema multiforme 
by their deeper site of origin, and by their tendency to ulcerate and produce 
scars. 

Treatment. — ^As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide. — Symptoms. — This condition, which 
also goes by the name of erythema induratum or Bazin's disease, is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 15 and 25. The initial lesion is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus produced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. Fresh 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. There is often considerable pain in 
the lesions. 

Diagnosis. — From syphilitic gummata. — In this condition the lesions are 
less numerous — ^indeed often single — and are rarely so symmetrical. The 
lesions are usually painless. The e^ge of the ulcer is sharper and more 
cleanly cut, and the base is cleaner, or has a characteristic wash-leather 
slough. Other stigmata of syphilis may be present, and the Wassermanii 
reaction is positive. 

In older patients, mainly women, similar nodules occur, which do not 
break down and ulcerate. These are probably of the same nature but have 
been called hypodermic sarcoids, and must not be confused with cuJUin>eous 
sarcoids described under sarcoidosis. 

Treatment. — The ulcers heal readily if the patient is kept in bed, but are 
liable to recur when she gets up again. General tonic treatment should be 
given, and in many cases arsphenamine has proved to be a potent remedy. 
Locally antiseptic baths and dressings are required. 

2. LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the prcjsencc of circumscribed 
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red patches, irith or without adherent scales, and which on lecoveiy leaves 
scars. 

etiology .^This is still ttnknown. It has for many years been thod^t 
to be due to toxins of the tubercle bacillus and is frequently assodated with 
tuberculosis, but oases ocCur in which this disease caxmot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, btit the 
evidence is no More conclusive than for tuberculosis. It is thought that it 
may be produced by more than one variety of toidn, or that it may be due to 
a specific organism as yet undiscovered. There can be little doubt that 
exposure to sunlight tends to bring out the lesiotis. The disease is Ohiefly 
found in middle age, but may begin before the age of 20. It is mdte frequent 
in women. 

Pathology .-^The chief change in the skin is an infiltration in the neigh- 
bourhood of the vessels of the dermis with round cells, which may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyjMrkeratosis, 
which is especially marked at the follicular openings, so that horny plugs 
are formed. 

Symptoms. — ^Two main types are seen — (1) The erythematous, and 
(2) the scaly or fixed type. 

1. The erythermUoits type . — This is less frequent and has a greater tendency 
to be generalised. It may run an acute course or may develop into the 
scaly type. The lesions are chiefly seen on the cheeks and form circum- 
scribed msk-like lesions, raised and slightly infiltrated and of a pale red to a 
purplish-red colour. These often show patulous follicular openiiigB on the 
sur&oe. They may also occur as difiuse fiat non-infiltrated sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body, 
particularly the backs of the hands and fingers, the arms and forearms, the 
chest, neck and ears. Occasionally an almost universal eruption appears. 
The patches may sometimes become bullous and hsBmorrhage may occur 
into the bullse. These disseminated cases may be associated with acute 
visceral diseases, such as pneumonia, pleurisy and nephritis, and even in 
the absence of these high fever may be present. Usually in this type of 
case, if the patient Survives, the eruption clears up without much 
scarring. 

2. fhe 3caly type . — This is by far the commonest variety, and is generally 
very chronic and localised, but May occasionally be acute and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very apt to be distributed 
symmetrically in the shape of a bat’s wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered with greyish scales, which are extremely adherent. 
When removed homy plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
muCous membranes may be attacked, the most frequent sites being the 
vermilion border of the lips and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 



symptoms are usually absent. 
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The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the symmetry of the lesions, the absence of ulceration 
and the age of the patient ; from erysipelas, by the slowness of the spread 
and the absence of high fever ; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — The acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved. The drug which appears most to influence cases is quinine, which 
should be given in full doses. Local treatment is not usually required in the 
acute erythematous cases. In all cases, especially the very acute types, 
sulphapyridine is worthy of trial. 

In the chronic scaly cases, quinine and general tonic treatment are indi- 
cated. Good results have been obtained by the intravenous injection of 
gold compounds, such as myocrysin, krysolgan, triphal, solganal, or sanocrysin 
It is advisable to keep the doses of gold preparations small compared with 
those given for tuberculosis. Intramuscular injections of bismuth salts have 
also given good results. Rest in bed is always beneficial, and the patient 
should not be allowed to go out in a strong wind or in the hot sun, as these 
aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to 5 per cent., or plaster, 6 to 10 per cent., may be 
employed. For the latter 5 to 10 per cent, pyrogallic acid, painting with pure 
carbolic acid, or applications for a few seconds of COg snow. 


3. GONORRHOSAL KERATOSIS 

The lesions in this condition are probably produced by gonococci curcu- 
lating in the blood stream, although they have not been demonstrated. 

They occur in patients suffering from gonorrhoeal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be affected. 

The lesions are red patches covered with cone-shaped horny thickenings, 
and are generally numerous. In addition, a general hyperkeratosis of the 
palms and soles may occur. 

Treatment. — General treatment for gonorrhoea is required, together 
with ung. ac. salicylic, locally. 


4. SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin by way 
of the blood stream, a certain number do so by way of the lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tuberculous has already been described under the 
title of scrofulodermia.” Actinomycosis is another such condition, and 
has already been dealt with (p. 185). Somewhat similar conditions to the 
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two last montioned may be produced by certain fnngi, of which the only one 
which requires special notice is sporotnchosis. 

Symptoms. — Infection take place through a crack in the skin, 

usually on the hand or foot. From this a lymphangitis starts, which spreads 
up the afieoted limb, and subcutaneous cold abscesses soon appear at points 
along the affected lymphatics. These eventuaUy burst and leave indolent 
fungating ulcers, wliich show little or no tendency to heal spontaneously. 
A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis, ^nd a certain 
diagnosis can only be made by obtaining the fungus in culture. This should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment.— The lesions usually disappear under large doses of potas- 
sium iodide administered internally. 


ERUPTIONS DUE TO FILTRABLE VIRUSES 

Certain affections of the skin are now known to be due to filtrable viruses. 
Among these are : 

(1) Herpes zoster (see p. 1583). 

(2) Herpes simplex. 

(3) Herpes preputialis. 

(4) Verruca vulgaris. 

(5) Molluscum contagiosum. 

It is more convenient to deal with warts and molluscum contagiosum 
when discussing tumours of the skin (pp. 1481 and 14821, while zoster is 
described elsewhere (p. 1583). 

1. HERPES SIMPLEX 

Herpes Simplex or Herpes Febrilis is a condition to which some people, 
and especially children, are prone whenever they develop a slight febrile attack 
or even a slight cold. 

Etiology. — The disease is produced by a filter-passing virus which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
related to the virus of encephalitis lethargica. 

Symptoms, — The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They are irregularly distributed, have no relations to any nerve trunks, and 
are generally bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. In one type, seen especially in children, 
recurrent attacks occur on the cheek, often at regular intervals and without 
any special cause. These attacks also clear up and leave no scars. A recur- 
rent type is also found affecting the buttocks in adults. 

Treatment. — A bland protective ointment, such as zinc cream or Lassar’s 
paste, or a dusting powder, such as bismuth subgallate, is all that is required. 
In recurrent cases, small doses of X-rays given during the quiescent period 
appear to diminish the liability to fresh attacks. Treatment by vaccines 
prepared from the virus have been tried, but results are uncertain. 
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2. HERPES PREPUTIALIS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size. This latter feature helps to differentiate them from both SjirphiUtio 
ujcers and soft sores. 

Treatment. — This is the same as for Herpes Simplex, 


ERUPTIONS DUE TO ERRORS OF METABOLISM 
XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around a 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. 

Three clinical varieties of xanthoma are recognised : (1) xanthoma 
tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma planum. 

Etiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have some disturbance of lipoid metabolism, 
often shown by an excess of cholesterin in the blood serum. This is why 
one form is seen in diabetics. The cholesterin becomes deposited in the 
tissues and causes a reaction, chiefly among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced. Histologically the tumours of xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesteiin-fatty-acid -ester and some fat. Around these cells a varying 
degree of connective-tissue hypertrophy may occur. 

Symptoms . — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the skin. These increase in size and 
may form tumours as big as an orange. They are most commonly seen on 
the extensor aspects of the limbs, especially on the elbows and knees, where 
they may form large firm tumours, but they may be seen on any part of the 
skin^ The bones, tendons, viscera and mucous membranes may also be 
involved. The colour varies from a bright yellow to an orange or red. The 
disease is usually seen in young adults. It does not generally affect the 
general health, but is occasionally associated with jaundice. The lesions are 
verj^ersistent. 

Xanthoma diabeticorum . — The lesions are usually smaller and more 
numerous ; they are lentil-sized lesions and come out in crops, usually on 
the buttocks and extensor surfaces of the limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

TrefiUment. — In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
but a diet which contains as little fat as possible should be prescribed. 
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XaWthoma Etiology. — ^This has been considered to be a 

fatty degeneration of the fibres of the orbicularis palpebrarum muscle, but in 
some cases an excess of cholesterin in the blood has been demonstrated. 

Symptoms.— The lesions consist of fiat, yellow, slightly raised patches, 
which are often symmetrically placed, on the eyelids near the inner canthns. 
They may be as small as a pin’s head or may mvolve almost the whole eyelid. 
They produce no symptoms. They mostly occur in old people. 

Treatment. — They can be destroyed by electrolysis or by caustics, or 
removed by excision. , 


C.- INFLAMMATORY DERMATOSES OF UNKNOWN 

ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose sstiology 
is entirely obscure. The following diseases are included under this heading : 
psoriasis, parapsoriasis, pityriasis rubra pilaris, lichen planus, scleroderma 
and sclerema neonatorum. It must not be assumed that because these 
conditions are grouped together that they have any relationship to one 
another. 


PSORIASIS 

A very common condition characterised by the presence of red, scaly 
papules and patches of charaoteristic appearance on various parte of the body 
and unaseociafed Mth any dirtujbajBc^ of tko general Jiealtlu 

Etiology. — The disease frequently begins towards the end of the second i . 
decade, and is not infrequently seen in children from about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equaUy 
affected. On the other hand, the first attack may occur in advanced age. 

It has been attributed to parasitic agencies, toxins pf bacterial and me1»- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can bo made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the interpapillary processes, and 
corresponding elongation of the papilles. The homy layer is badly formed 
(parakeratosis), and collections of leucocytes can be found between the 
homy cells. There is a cellular infiltration around the papillary vessels and 
those of the subpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
throngbput^Jife,^ Usually attacks occur at quite irregular but 

in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. The ei^ent also yajdea in Afferent 

cases, some only having a few patches, others being covered with lesions. 

The sites of predilection are the extenspr aspecte of the limbs— espeei^ 
ally of the elbows and ^ees—the trunk— both Sack and front, but especi- 



1470 DISEASES OF THE SKIN 

bXLj the waist region^ the scalp and, more rarely, the face, nails and palms 
and soles. 

The lesions begin as pinhead -sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugally and may eventuaUy attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
soaling persists even in the largest patches, though in chronic treated cases 
the Bi^ace of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharp instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, on 
examination with a lens, shows the dilated papillary vessels as tiny red points. 

The arrangement of the lesions varies. In some cases the boay and 
limbs are studded with lesions the size of a small pea or a threcj)enny-piece 
(psoriasis guttata) ; in others the lesions are larger (psoriasis nummulata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasis circinata), 
and the rings may run together, forming gyrate figures (ps. gyrata). Occa- 
sionally the crusts are very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling ofi. 

In some cases the lesions remain small and confined to the follicles (folli- 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skin. When the nails are attected, 
either small pinhead-sized pits may be produced, or the whole nail may 
be forced up by lesions occurring in the nau bed, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and fissuring in the deep folds. In 
these regions also a pustular form of psoriasis has been described, consisting 
of sharply defined red patches studded with minute pustules, usually sterile, 
imbedded in the patches. The mucous membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching is 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papfdo-squamous 
fyfhilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the suiiace left is smooth, dry and studded with numerous 
small red points ; that pigmentation is generally absent or little marked ; 
that the lesions are mainly distributed on the extensor aspects of the limbs, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermann reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 

In adxyrrhmc dermeUitis the Bcil.les are greasy, the patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and bi^k are chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 
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In tatema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo* 
vesicles. 

In pityriasis rosea the scaling is usually in the form of a collarette, the 
lesions are of a pale pink colour, and the limbs are little affected, especially 
below the elbows and knees. 

In lichefi planus some typical papules can almost always be seen, the 
lesions have a characteristic lilac or purple colour, the flexor aspects of the 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is considerably employed, but it is 
difficiUt to estimate its value. Amj^ic is the most valuable drug, and should 
be given in increasing doses up to the limit of tolerance, but should be entirely 
discarded if no effect is produced. Liquor arsenicalis, min. 3, t.d.s. and up- 
wards, and pil asiatica are chiefly employed. Arsenic should not be given 
when lesions are coming out rapidly. In these cases salicin, gr. 15, t.d.s., 
and thyroid, gr. 1, t.d.s., have been recommended by Crocker and others. 

Local treatment is the most efficacious, and cluysarpbin gives the best 
results, but is messy, stains linen permanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best apphed in 5 per cent, to 10 per cent, 
ointment rubbed into the patches daily, auer the scales have been removed 
in a hot bath with the aid of soft soap. Rithranol (derobin, cignolin], is a 
less messy chrysarobin substitute, and used as an ointment, in the strength 
of gr. \ to the ounce, is a very efficient remedy. If this treatment is carried 
out thoroughly for 3 or 4 weeks the patches will disappear. This treatment 
is best carried out in hospital or in a nursing home. 

Pyrogallic acid ointment 10 per cent., oil of cade ointment 20 per cent., 
or an ointment consisting of solution of coal tar 12*5, ammoniated mercury 
6-25, salicylic acid 6*25, simple ointment to 100. If the patches become 
inflamed they are best treated temporarily with linimentum calaminse. 
Isolated resistant patches may be treated by X-rays, but this cannot be often 
repeated. For the scalp, the scales should be removed with soft soap, and 
the patches painted with equal parts of solution of coal tar and industrial 
spirit. This latter solution is useful in psoriasis of the nails, after the nail has 
been cut away and the scales removed. 


PARAPSORIASIS 

This is a term applied to certain rare forms of resistant erythemato- 
squamous lesions which occur on the body. Three types are recognised : 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

^Etiology. — Nothing is known of the setiology of these conditions. 

Symptoms. — Parapsoriasis en gouUes occurs as pea-sized or slightly larger 
red spots, covered by fine branny scales, chiefly on the upper part of the trunk. 
In some cases necrotic lesions occur. 

Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefly on the legs, thighs and lower trunk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
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aspeoto of tibe upper limbs. Tbe lesions are red or purplish in colour and the 
Butfiw is either shiny or covered with fine scales. 

Treatment. — These cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 


PITYRIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of follicular papules, 
with homy spines, which tend to involve the whole cutaneous surface and 
eventually produce a generalised dermatitis resembling pityriasis rubra of 
Hebra. 

Etiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Syttiptoms. — ^The lesions are of two types : red follicular papules with 
homy spines^ whioh are chiefly seen on the extensor aspects of the limbs, and 
especiaUy on the dorsum of the hands and fingers ; and red scaly plaques 
Or sheets, which involve the scalp, face and trunk. Either of these types 
may pr^ominate. Where the loimer type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of the palms and soles 
develops^ with fissuring of the deeper folds, and the nails become pitted and 
brittle. Ecttopion followed by conjunctivitis may occur. The mucous 
membranes usually escape. The malady does not seriously affect the general 
health, and subjective symptoms are usually absent. 

Treatment. — ^No specific treatment is known. Thyroid has been recom- 
mended, but the reeiults are very uncertain. Bran and alkaline baths, followed 
by inunctions of ac. salicyl., grs. 10, glycer. amyl., adip. lanae hydros., 
aa gr. 240, seem to give the best results. 


PITYRIASIS ROSEA 

A widespread eruption of pinkish macules and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

etiology. — This is stiU obscure. It was originally thought to be of 
parasitic origin, probably owing to the resemblance of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and malaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The disease 
occurs chiefly in children and young persons, but no age is exempt. 

Sjrmptoms. — The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be^ accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is preceded by the appear- 
ance of a single patch, the “ herald ” patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
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on tbe tru^ and oentral portions of the limbe, the distal parts of the 
latter escaping. The face, neok and scalp may be affected, but this is not 
common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines parallel to the ribs, and the larger patches are ovd. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to mrm a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes piidiead- 
sized follicular papules of skin colour are seen among the lesions in 
considerable numbers. In rare cases vesicles and bullss form. 

Subjective symptoms are usually absent, but sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears, but it may persist for several months. 

Diagnosis. — Seborrhoeic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary syphilis, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment — No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Once the rash is fully developed a daily warm bath, 
followed by the application of 3 per cent, salicylic acid in linimentum calcis, 
will usually cause the lesion to disappear. If there is fever the patient 
should be put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angula 
papules of pinkish or lilac colour tending to be localised in special areas. 

Etiology. — The disease occurs chiefly in adult life and is very rare in 
young children. Two views are held as to its aetiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little has pointed out 
that it did not appreciably increase during the War of 1914-1918, which might 
have been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology.— The microscopic anatomy of the papules is very character- 
istic. There is a ciroumsciibed, dense, round-cell infiltration in the upper 
part of the dermis beneath the p^ule, and the epidermis is much thickened. 
The papillflB are flattened out. The granular layer is irregularly thickened 
and there is a hyperkeratosis, most marked at the orifices of the hair folUcles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and soles, and the p^nis are also 
occasionally involved. The mucous membrane of the mouth is frequently 
attacked. The lesions on the skin are discrete, lentil-sized papules, raised 
47 



1474 


DISEASES OF THE SKIN 


sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by the fine lines of the skin, and sometimes they are definitely 
umbilicated. Frequently the papules are arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and resemble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepenny-bit, and the 
horny layer over them is much thickened. 

In the mouth irregular dead white patches are found, usually on the 
tongue or inner aspect of the cheeks. 

Several other types of lichen planus are seen. In one variety the lesions 
form rings and gyrate figures {lichen planus annularis)^ while in another 
atrophy occurs (lichen planus atrophicus). In a large number of cases the 
horny layer is much thickened (licJien planus hypertrophicm), and this is 
especially seen on the legs, where warty patches occur (lichen planm verru- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve (lichen planus linearis) y and very occasionally 
bullae and vesicles may occur. Karely cases are met with in which the papules 
are few in number, and very much hypertrophied, forming dome-shaped 
tumours, which itch intensely (lichen obtmus). 

Another variety is an actUe generalised type in which a large number of 
lesions are scattered diffusely over the trunk and limbs. In this type the 
papules are pale pink in colour and not so raised as in the chronic forms. 
Even in these cases the face and scalp almost invariably escape. 

In association with the above-mentioned lesions small groups of follicular 
papules with horny spines may be found. The same condition is some- 
times found independently of lichen planus and has been called lichen ^laris 
or spinulosus. Whether these latter cases have the same origin is still un- 
settled. Graham-Little has reported the association of this type with atrophic 
alopecia. 

Lichen planus lesions are almost invariably accompanied by intense 
itching and often by marked neurotic manifestation, but otherwise the health 
remains good, though slight fever may accompany the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. 

Diagnosis. — This is usually easy, as the lesions are very characteristic. 
The diagnosis from psoriasis has already been dealt with. From lichenification 
(lichen simplex chronicus of Vidal), which is produced by friction on the skin, 
the diagnosis is made by the fact that the latter only occurs in circumscribed 
patches, and that the typical discrete papules of lichen planus are absent. 

Treatment. — In the acute generalised cases rest in bed is essential, and 
it is of the greatest service in chronic cases, materially shortening their 
course. Arsenic is looked upon as a specific, but may require to be pushed ; 
arsphenamine (salvarsan) has been recommended by some authors. As in 
psoriasis, arsenic is not advised in cases in which the eruption is coming out, 
these cases doing best on mercury ; liq. hydrarg. perchlor., min. 60 , t.d.s. 
If the irritation is very bad, brimides or some hypnotic at night may be 
required, and for this symptom lumbar puncture has been recommended. 

For local treatment anti-pruritic lotions and ointments are required ; of 
these ichthammol, oil of cade, coal tar, phenol and menthol are most useful. 
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For the hypertrophic patches, ac. salicylic plaster, followed by X-rays 
or CO 2 snow, is the most satisfactory method of treatment. 


SCLERODERMA 

This is a condition of hardness and rigidity of the skin, caused by a degenera- 
tion of fibrous tissue, which is probably of inflammatory origin. It is met 
with in two forms — (1) Generalised scler^erma, and (2) localised scleroderma 
or morphoea. 

etiology. — It is chiefly a disease of young adult life and is more common 
in women than in men. It has been variously attributed to a tropho-neurosis, 
to alterations in endocrine secretion, to an endarteritis, and to a primary 
hyperplasia of the fibrous tissue of the skin. Recent work by Dowling and 
Grifl&ths suggests that a relationship exists between this disease and thyro- 
toxicosis. 

Pathology. — There is a degeneration of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. Degenerative changes 
may also be seen in the muscles in some cases. 

Symptoms. — 1. Generalised scleroderma. — This condition may appear 
rapidly or slowly. In both cases a disturbance of the general health, such as 
fever, joint pains, neuralgia or itching, may precede or accompany the attack. 
Stiffness of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fixity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difficult, owing to fixation 
of the skin of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mouth. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the skin may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucous membranes may be 
affected. These cases may occasionally clear up spontaneously, but often end 
fatally. 

Occasionally the disease begins in the hands. The skin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type is called sclerodactylia. 

2. Localised scleroderma or worphoea . — In this type the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour, 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot disease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — From sclerema neonatorum, by the age of the patient and 
the fact that this condition is confined to the subcutaneous fatty layer. 



1476 DISEASES OF THEfSKIN 

Treatment. — In generalised cases, the patient should be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Thyroid 
is largely given in all varieties, but its action is very uncertain. In morphcna, 
local fibrolysin injections have been given with success. X-rays are claimed 
to be beneficial. Treatment, however, is unsatisfactory. 


SCLEREMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
bom infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

Etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature, but this is certainly not an essential factor. 
There is evidence of a deposit of crystals in the tissues, and of a well-marked 
proliferation of the reticulo-endothelial cells in the neighbourhood of these 
deposits. This is probably due to a reduction in the olein in the fat, but how 
this comes about is not yet known. 

Symptoms, — The afiection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard, and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the less 
severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. Cod-liver oil is said to be very beneficial. 


D— THE LYMPHO-GRANULOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-growths on the other. The lesions in many ways 
resemble tbe grannlomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included : (1) Sarcoidosis, (2) 
leukaemia cutis, (3) lymphadenoma cutis, and (4) mycosis fungoides. 


SARCOIDOSIS 

Synonyms. — Besnier-Boeck-Schaumann’s Disease ; Lympho-granuloma 
benigna (^haumann). 

Dermatologists have been familiar for many years with two conditions 
of the skin which from their histological characters have been thought to be 
tuberculous. The first, which consists of a symmetrical granulomatous 
condition affecting chiefly the nose, cheeks, ears and fingers, was described 
by Besnier in 1889 under the name “ lupns pernio, and dSferentiated by him 
from lupus vulgaris and lupus erythematosus, with both of which conditions 
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it has some features in common. The second condition, described by Boeck 
in 1897, was characterised by the pre^nce, generally on the face, of grantdo- 
matous swellings, single or multiple, of varjring sise and of a translucent 
appearance, often showing small yellowish pomts closely resembling the 
apple jelly nodules ” seen in lupus vulgaris. To these lesions Boeck gave 
the name of “ cutaneous sarcoids.” In 1917 Schaumann showed that these 
two conditions were only clinical types of the same disease, and he further 
showed that they were merely cutaneous manifestations of a pathological 
process which affected many other organs in the body, the lymphatic system, 
bone-marrow, lungs and other viscera. It is now recognised as a difiEuse 
reticulo-endotheliosis, somewhat resembling, though clearly distinct from, 
Hodgkin’s disease. Schaumann has suggested that the condition should be 
called “ lympho-granulomatosis benigna,” but at the present time the name 
“ Sarcoidosis ” has been tacitly adopted in this country. 

Etiology. — The condition is not very common in the British Isles but 
more frequent on the European continent, especially in the Scandinavian 
countries. It affects both sexes equally, and is most f request between the 
age of 20 and 40. It is very rare before puberty but isolated cases have been 
described even in infancy. 

There is much controversy as to the cause of the condition. The histo- 
logical architecture, described below, has long suggested a tuberculous 
aetiology, but certain features have raised doubts on this point. The absence 
of caseation in the lesions ; the fact that the vast majority of the cases give 
negative tuberculin reactions ; that acid-fast bacilli have not been found in 
the lesions, except in one or two cases in which the clinical diagnosis was by 
no means certain ; and the very indecisive results of animal inoculations 
experiments — ^these are points which make the acceptance of the tuberculous 
hypothesis difficult. Schaumann has obtained the bovine tubercle bacillus 
from the sputum of some patients suffering from this disease, and has pointed 
out that active tuberculosis sometimes develops in cases of sarcoidosis and 
that when this happens the characteristic lesions disappear. He holds the 
view that sarcoidosis is an indication of a particular phase of immunity to the 
bovine bacillus, and supports the view of Jadassohn that the high percentage 
of negative tuberculin reactions is not due to passive anergy, indicative of an 
absence of tuberculous infection, but is due to an active anergy occurring in a 
certain phase of this infection. 

Certain South American dermatologists have noted the close resemblance 
of sarcoidosis to tuberculoid leprosy, and have suggested that it may be a 
form of leprosy. The geographical distribution of the two diseases, however, 
does not correspond, and this seems to rule out this h 3 rpothesi 8 . Lastly 
other observers think that the disease is an entity due to specific organism not 
yet discovered. This theory is at present largely based on negative evidence. 
It is only possible at the present time to say that the aetiology of sarcoidosis 
is unknown, but that it is difficult to ignore certain similarities to tuberculous 
infections. 

Pathology. — Although the pathological changes were first only described 
in skin lesions, it is now known that similar changes may occur in many organs 
of the body. They have been found in the mucous membranes, the lymphatic 
system, the lungs and other viscera, the bone-marrow and certain other 
structures. The lesions consist essentially of nodules of epithelioid cells, 
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often though not always showing a few giant cells in the centre, surrounded 
by dense bands of normal connective tissue. Sometimes a zone of Ijrmphocytes 
is found around the epithelioid cells, but these are often very sparse. Fibrous 
and elastic tissue is entirely destroyed by these granulomatous deposits, 
and bone is absorbed when invaded. The nodules show no signs of under- 
going necrosis or caseation, but in older nodules fibrous tissue infiltration may 
occur ; in healing nodules the cellular structure is gradually replaced by 
fibrous tissue. 

As is mentioned above a very high percentage of cases show a negative 
tuberculin reaction, a percentage higher than is found in a series of apparently 
healthy individuals, and this has suggested the possibility of an active anergy 
and is thought by Jadassohn to be due to the presence of excess of anti- 
cutins in the blood and indicative of a tuberculous infection. 

The blood picture usually shows little abnormal, but a monocytosis has 
been described in some cases. 

Symptoms. — Shin , — Skin lesions are of several types and can roughly be 
classified into (1) the small nodular sarcoid, (2) the large nodular sarcoid, and 
(3) lupus pernio. In the small nodular sarcoid the lesions come out more or 
less symmetrically, and are most common on the face but may be found, often 
in considerable numbers, on other parts of the body, especially the shoulders 
and upper limbs. The nodules vary in size from a pinhead to a pea, are 
smooth dome-shaped papules of yellowish-brown colour, translucent in 
appearance. 

The large nodular sarcoids are often present singly or in small numbers, 
and are not always symmetrical in arrangement. Again, the face is the site 
of predilection, the forehead, nose and prominences of the cheeks being the 
usual sites, but they are found also on other parts of the body. The lesions 
vary in size from a pea to plaques an inch or so across. They arc raised above 
the skin, smooth and shiny in appearance, reddish to purplish-brown in 
colour, and soft to the touch. On glass pressure they exhibit translucency, 
and often “ apple jelly ’’ nodules are visible. These differ from those of lupus 
vulgaris in not breaking down under pressure from a pointed match. 

Both the small and large sarcoids can disappear spontaneously or as a 
result of treatment, and in this case some atrophy of the skin results. In the 
large variety annular lesions, with a pale atrophic centre and a flattened 
purplish margin, are sometimes met with. 

In lupus pernio the lesions form less well-defined infiltrations arranged 
more or less symmetrically, the face again being most affected. The nose 
and cheeks show marked swelling with ill-defined outline and are of a dull 
purple colour, similar to that seen in chilblains, though the skin is warm and 
not cold. The ears are also swollen and purplish in tint, especially the lobules. 
In this condition the skin of the hands and feet are also frequently affected, 
similar ill-defined purplish swelling involve the fingers and toes, and dorsum 
of hands and feet ; this infiltration may extend up the forearms and legs. 
Lesions of the large and small sarcoids may be present at the same time. 
In these cases infiltrations of the subcutaneous tissue are sometimes present, 
especially on the forearms and arms. 

Rare cases of generalised erythrodermia have been described in sarco- 
idosis. The skin becomes red and scaly over considerable areas of the 
body, or the eruption may be universal. A similar type of eruption is some 
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times seen in lymphadenoma or leuksemia. Nodules snd diffuse infiltration 
of the mucous membranes, chiefly in the nose, but also in the pharynx* 
larynx and mouth have also been described. 

Lymphatic system, — Palpable enlargement of accessible lymphatic glands 
is often present, though this enlargement may be limited to certain glands, 
of which the epitrochlear are the most common. When examined micro- 
scopically these glands reveal the same changes as are seen in the skin. 
Enlargement of the peribronchial glands is even more common, and can 
usually be seen in a radiogram of the chest. Of other lymptatic tissue the 
tonsil is frequently affected, and biopsies of the tonsil are sometimes useful for 
diagnostic purposes. 

Banes. — ^In many cases of lupus pernio, swellings of the fingers and toes 
suggestive of tuberculous dactylitis have been observed. These, however, 
never showed any signs of breakup down. Radioscopic examination has 
shown that these swellings are mainly due to deposits in the connective tissue 
surrounding the small bones of the fingers and toes, but it has also demon- 
strated that in the bones themselves areas of rarefaction and cystic spaces 
can be seen, sometimes so extensive that the surrounding compact bone of 
the phalanx may collapse. This change, which may occur in cases where the 
fingers look quite normal, affects nminly the phalanges and heads of the 
metacarpal and metatarsal bones, but may occasionally occur in the long 
bones and even the spine is known to have been affected. These changes 
are of considerable diagnostic importance. 

Lungs. — ^Patients suffering from sarcoidosis rarely show any symptoms 
of pulmonary involvement, such as cough or expectoration. Since, however, 
radioscopic examination of the chest has become a routine, changes have 
been demonstrated which are more or less diagnostic of the condition. In 
addition to enlargement of the hilar glands, mentioned above, most cases 
reveal evidence of deposits of granulomatous tissue in the peribronchial 
regions. These changes take the form either of a diffuse mottling due to the 
presence of small nodules scattered along the bronchi, or a reticulation or 
marbling, showing a more diffuse infiltration along the bronchi. In no case 
is there evidence of cavity formation. 

Other mscera. — ^Lesions in most of the viscera have been described. Of 
these the spleen is most frequently affected and may become much enlarged, 
reaching down to the iliac crest. The liver may also be enlarged but usually 
to a less degree. Lesions have also been found in the heart, stomach and 
kidneys. In the case of the last, albuminaria and haematuria may be present. 

Nervous system. — Involvement of the peripheral nerves, giving rise to 
localised anaesthesia, paresis and muscular atrophy, has been recorded. 
Lesions have also been described in the brain and in the pituitary body. 

Ocular lesions. — Small yellow nodules have been found on the conjunctiva 
but special interest attaches to lesions of the uveal tract. These may take 
the form of an iritis ; of nodules on the iris ; of exudate with the anterior 
chamber ; and opacities in the vitrous. White patches have also been 
observed in the choroid. These eye changes may be found in association with 
infiltration in the salivary glands, especially the parotid, and the condition 
known as uveo-parotitis or Heerfordt*s disease is now known to be a mani- 
festation of sarcoidosis (see p. 532). 

General symptoms. — Patients suffering from sarcoidosis generally appear 
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to be in remarkably good health. Fever is generally absent but in rare oases 
persistent fever is present. It is not usually high, about 100*^ F., but may 
continue without intermission for months. The pulse in these cases is scarcely 
raised and the patient’s general condition is good. 

It should be remembered that in most cases only a few of the lesions 
mentioned above may be present, and that although the skin lesions are the 
most prominent numerous cases are now on record in which skin lesions are 
absent. 

Diagnosis. — In cases where skin lesions are present they are usually 
sufficiently typical to enable a diagnosis to be m^e, but a biopsy can be 
done to confirm this. The presence of characteristic lesions seen in radio- 
grains of the chest and hands mentioned above are of further assistance, as is 
a negative tuberculin test. The absence of necrosis and caseation is a useful 
sign in differentiating from classical tuberculous lesions, while the absence of 
follicular plugging distinguishes these cases from lupus er 3 rthematosus. The 
diagnosis from syphilis can be made by a careful consideration of the char- 
acteristic symptoms of that disease, assisted by a positive Wassermann 
reaction. 

Prognosis. — It is generally held that the milder types of the disease 
eventually clear up spontaneously. According to Schaumann, however, some 
cases eventually develop frank tuberculosis, and in these the symptoms of 
sarcoidosis disappear. Severe cases may die from involvement of vital organs. 

Treatment. — The best results have so far been obtained by the admini- 
stration of chaulmoogra oil preparations or sodium morrhuate. The latter 
drug is best given either intravenously or intramuscularly in a 3 per cent, 
solution : 1 to 3 c.c. being administered weekly. It may be necessary to 
give the drug over a considerable period of time. There can be no doubt 
that lesions gradually disappear under this treatment but there is some 
tendency to recurrence, just as there is in the treatment of leprosy by the 
drug. Milder cases seem to be cured, but it is not easy to say the same of the 
more advanced cases. Chaulmoogra oil preparations are administered in 
the same doses as for leprosy. Arsenic also appears to have some influence 
on the lesions, and is best given in the form of sulpharsphenamine intra- 
muscularly, doses of 0*3 to 0*46 gm, being administered weekly in courses of 
10 injections. 

No local treatment has much influence on the lesions, but general arc- 
light baths appear to be of value. 


LEUKAEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions itching may be a marked symptom ; 
sometimes it occurs without any cutaneous lesions, while at other times very 
persistent urticarial or prurigo-like lesions are present. Haemorrhages may 
occur into the skin, and in some cases exfoliative dermatitis is present. 

The more characteristic lesions are, however, granulomatous infiltrations 
of the skin, which form tumours^ either in certain localities or more or less 
all over the skin. In the former case the face is most affected, the tumours 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
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are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been reported in the myeloid cases. 
They also occur in Hodgkin’s disease, but there is great difficulty in distin- 
guishing aleukaemic leukaemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on Leukaemia and 
Hodgkin’s disease (pp. 802 and 841). 

MYCOSIS FUNGOIDES 

A chronic inflammatory dermatosis with a tendency to form granulo- 
matous tumours, which usually ends fatally. 

Etiology. — It is a disease of late middle life, and more common in men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycotic stage the most frequent lesions 
are patches of redness and scaling, associated with intense itching. After a 
times these lesions become infiltrated and raised above the surface of the slrin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fungating mass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is affected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycotic stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coming to a diagnosis. 

Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recurrence generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. H. Gray, 


V. TUMOURS OP THE SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each of those varieties into benign and malignant. 

BENIGN EPITHELIAL TUMOURS 
1. WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the priclde-cell layer, with or without hyperkeratosis, and produced by an 
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infectivB agent, which appears to be a filter-passing virus. The following 
types are recognised : 

1. Verruca vulgaris. — This is the common wart which is so frequently 
met with on the back of the hands, but may occur on the face and other parts 
of the body. The lesions are rais^ tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. They have a rough surface, rise sharply from the surrounding skin, 
and are slon-coloured. Histologically they show ^eat hypertrophy of all 
the epithelial layers, with downward growth of the interpapiUary areas, and 
a corresponding papillary elongation. They occur chiefly in children. They 
are inoculable from one spot to another, and from one individual to another. 

Treatment. — Isolated lesions are best removed by the application of 
COf snow for from 15 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or the actual cautery. When very numerous, evulsion with a sharp spoon 
or X-rays are most satisfactory. 

2. Verruca plana juvenilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. They have 
smooth, flat tops, and are usually very numerous. 

Treatment. — They are best treated by touching with the galvano- 
cautery, or by magnesium ionisation. 

3. Verruca plantaris, — This is a wart which occurs on the sole of the foot, 
and has the appearance of a com, because it is surrounded by a hyperkeratotic 
ring, and on account of the pressure on the foot does not stand up above the 
level of this ring. It is, therefore, often mistaken for a corn. It is usually 
extremely painful. 

Treatment. — The most satisfactory treatment is by X-rays ; 1 J to 2 
skin units are usually required, the surrounding zone being carefully screened. 
These warts may also be removed by salicylic acid plaster, followed by 
touching with acetic acid, by COg snow, or by evulsion. 

4. Verruca fiUformis. — These minute warts are usually about I mm. in 
diameter at their base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers, forming cauliflower- 
like growths. They are often seen in cases of gonorrhoea, and are sometimes 
known as gonorrheeal warts ; but they may be present apart from this disease, 
and are probably due to some other infecting agent. In these warts there is 
very little overgrowth of the horny layer. 

Treatment. — Locally antiseptic applications, such as 1 in 1000 per- 
chloride of mercury in spirit painted on frequently, or silver nitrate 3 per 
cent, in sp. seth. nitros., will cause them to dry up, or they may be removed 
with the galvano-cautery, or painted with trichloracetic acid. 

5. Keratoma senile. — These co-called senile or seborrhoeic warts are 
commonly seen on the face, back and chest of old people ; but may occur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varie/i from yellow to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhoeic 
dermatitis. 

Treatment. — ^Washing with soap and water, followed by the application 
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of 10 per cent, ac, salicyl. ointment will often remove them. Failing tins, 
painting with trichloracetic acid, freezing with COg snow, or a skin unit of 
X-rays should be employed. 

2. ACANTHOSIS NIGRICANS 

This is a rare condition in which warty pigmented CTowths appear on 
the neck, axill®, groins, umbilicus, and flexures of the limbs and on the face* 
These growths often fungate and suppurate, especially in ipoist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be aflected. In 
a large proportion of cases abdominal malignant growths have been found ; 
but in other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — ^No treatment is known to affect the condition. 


THE DYSKERATOSES 
1. MOLLUSCUM CONTAGIOSUM 

In this condition small tumours appear on the skin which, like the warts, 
are infective and produced by a fllter-passing virus. They differ from warts 
not only in clinical characters, but in the peculiar degenerative changes 
which occur in the process of homy cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are known as “ molluscum bodies,” and at one 
time were thought to be coccidial bodies, but are now considered to be 
degenerations of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a wlute or pinkish colour, with a smooth glistening surface. They may 
appear anywhere on the skin. They are dome-shaped, and have a central 
pit, in the floor of which the thickened horny layer can be seen. Not in- 
frequently they become inflamed. 

Treatment. — By taking a sharpened match, and introducing it into 
the central depression, the whole horny mass can be forced out, and if the 
cavity be painted over with pure carboUc acid a cure will result. 

2. DARIER’S DISEASE 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the face, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
luscum contagiosum, namely, an irregular hyperkeratosis with formation 
of psorosperms ” in the region of the granular and Malpighian layers of the 
epidermis. 

Treatment.— rThis consists of baths and the application of keratolytic 
agents, such as salicylic acid. 
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3. PAGETS DISEASE OP THE NIPPM 

This is a chronic afEection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply dehned, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, psorosperms 
are seen under the microscope. The surface homy layer is mostly lost, and 
the deeper layers of the epidermis are much hype^rophied and oedematous, 
but show no obvious epitheliomatous proliferation. 

Treatment. — Amputation of the breast is the only treatment that can be 
advised. 


MALIGNANT EPITHELIAL TUMOURS 
1. RODENT ULCER 

A slowly growing epithelioma usually single, but sometimes multiple, 
which may cause considerable local destruction of tissue but does not form 
metastases. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epithelioma. In section epithelial processes are seen penetrating into 
the underlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms.— The lesions chiefly occur in old people ; but this is not 
always so. They also rarely begin anywhere but on the face, and then chiefly 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with small vessels coursing over it. Then, as 
it spreads, an ulcer forms in the centre, but the raised intensely hard wldte 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum perforated, and the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, however, remain superficial, spreading slowly, 
the older parts healing as the lesion spreads. Multiple lesions are not 
very rare. 

Benign forms are also recognised. In one the lesions are pea-sized or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under the name of ejMdioma adenoides 
cysticum. Another benign type is seen in which multiple walnut-sized 
tumours form on the scalp (Spiegkr^s tumours). A third type occurs in the 
form of multiple psoriasiform patches op the trunk, and has been named by 
Graham-Little erythematoid benign epithelioma. 

Diagnosis. — ^This can always be made in cases of doubt by microscopic 
examination. 
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Treatment. — ^Excision is the best treatment when possible ; but excellent 
results are obtained by radium, or X-rays. COg snow has been advocated for 
early cases, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, diathermy is useful. 

2. SQUAMOUS EPITHELIOMA 

In this condition rapidly growing tumours form, which ulcerate and cause 
local destruction of tissue, and also cause secondary glandular involvement. 
It is chiefly a disease of old age. 

Pathology. — Sections show an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting basal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
ulcer, but they spread much more rapidly and either form irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauliflower-like growths. The glands 
may be involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-existing non-malignant conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
cases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
scar, on X-ray dermatitis, in xeroderma pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Kadium is now 
extensively used in treating these growths. In the case of epithelioma 
(iomplicating lupus vulgaris, however, secondary glandular involvement 
does not appear to occur, and local destruction with arsenic paste, or by 
diathermy, gives even better results than excision. 


TUMOURS OF THE APPENDAGES OP THE SKIN 
1. MILIUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly on the cheeks, eyelids and forehead. They are often 
very numerous. They can be shell^ out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. — These tumours can be destroyed by electrolysis. 

2. SEBACEOUS CYSTS 

These are painless cystic swellings chiefly found on the scalp, face, ears, 
back and scrotum. They vary m size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They are eith(Mr due 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origip. True dertnoid cysts of the skin are also found. 

Treatment. — Excision is the most satisfactory method of treatment. 



1486 


DISEASES OF THE SKIN 


3. ADENOMA SEBACEUM 

A symmetrical eruption of pinhead-sized, bright red papules, of con* 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect — in fact, cases are most often seen in asylums. 
The lesions are distributed chiefly over the nose and cheeks, and consist of 
hypertrophied sebaceous glands and numerous capillary vessels. 

Treatment. — The lesions can be destroyed with the galvano-cautery, by 
electrolysis or by diathermy. 

Tumours of the sweat glands and ducts are so rare as to need no description 
here. 


CONNECTIVE-TISSUE TUMOURS 
1. KELOID 

This is a fibrous tumour developing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term keloid 
is limited to those cases in which the tumour extends beyond the original 
limits of the scar. In this latter condition processes often grow out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but there can be little doubt 
that some small abrasion was present. Small keloids often appear aftei 
acne vulgaris, varicella and other dermatoses which lead to scarring. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterial 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-rays. 


2. FIBROMA— MOLLUSCUM FIBROSUM 

Hard fibromata of the skin are rare, and usually occur in pear-sized nodules 
scattered about the skin. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size from a small pea up to several inches in diameter. 
Not only the ekia but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysis. Not all the tumours are pedunculated — ^as some are sessile — 
but all have the same softness. Some definitely surround nerve trunks, 
and it has been thought that they all develop in connection with the 
nerve fibres ; hence they are often called neuro-fibromata or plesdform 
neuromata. 

In some cases true neuro-fibromata and molluscum fibrosum lesions occur 
in combination with pigmented spots about the body. This syndrome is 
called Recklinghausen's disease, is sometimes associated with mental 
disturbance. 

Treatment* — ^Nothing can be done except surgical removal of the 
tumours, and this is only occasionally necessary. 
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UPOUATA 

These are soft freely ulovaUe lobnlated tomouia in the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as DercuwC 8 aisease (p. liSO)* 
Treatment,' — ^Excision is the only treatment. 


4. MYOMATA 

Small multiple tumours of the size of a pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pilorum 
muscles. The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

5. MULTIPLE IDIOPATHIC SARCOMA OF KAPOSI 

This is a curious condition chiefly seen in old people, and generally in the 
natives of Eastern European countries ; but cases have arisen de novo in this 
country. The lesions occur chiefly in the region of the ankles, but have also 
been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of nsevus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 


0. SARCOMATA 

Both round- and spindle-celled sarcomata have been found arising in 
the skin, but are rare. They may be single or multiple, of any size, sessile or 
pedunculated, and are usually of a purplish-red colour. They tend to break 
down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. 

Treatment. — This is purely surgical. 


7. N^VI 

This term should be applied only to certain new formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes: (1) Vascular nsevi; (2) lymphatic n»vi; (3) pig- 
mented nievi ; and (4) hyperkeratotic nrevi. 

Vasoular Navi. — There are two chief varieties, the capillary and the 
cavernous nsevi. 

Capillary ncBvi . — These nesvi are essentially dilatations of the capillary 
vessels of the papillary and subpapillary layers of the dermis. They form 
flat red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-wine stains. 

The lesions are usually not raised and not infiltrated, the only change 
being in the colouf of the skin, which is red or purple in the affected areas. 
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Sometimes, however, thickenings occur irregularly throughout the patches. 
On examination with a lens the capillaries can often be seen. These nssvi 
are either present at birth or appear shortly afterwards. They tend to get 
paler as age advanoes, but rarely disappear. 

Treatment.— ^These cases are very difficult to treat, especially the more 
extensive ones. CC^ is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimes successful in removing the 
nsBvus, is inclined to produce atrophy and telangiectases in its place. The 
best hope in disfi^ring cases rests with excision and plastic surgery, though 
some fair results nave been obtained with diathermy. 

Cavernous ncm. — These are soft or hard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purplish 
indurations in the skin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous stroma 
surrounding irregular blood spaces, the whole being more or less encapsuled. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may be affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. 

Treatment. — Small tumours are best treated with CO, snow, one ex- 
posure of 15 to 30 seconds being sufficient to remove them. Larger tumours 
may be dealt with by repeated applications of snow, but they do better with 
multiple punctures with a fine galvano-cautery at dull red heat. In some 
situations excision is tlie best treatment, while radium can often be used 
with success. Electrolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear spontaneously. 

Stellate ncevi . — These are not strictly nsevi at all — that is, they are not 
congenital growths. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
pinhead-sized dilatation of a venule, with a stellate arrangement of dilated 
vessels running into it. They are seen chiefly in children on the face, but 
also occur in adults. It has been thought that insect bites may be a deter- 
mining cause. 

Treatment. — If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

Lymphatic Njbvi.— Synonym.— Lymphangioma Circumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close examination is seen to consist of closely grouped vesicles, varying in 
size from a pin’s head to a lentil. There may be a few discrete vesicles 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but may come out later. Microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with or 
without epidermal hypertrophy. 

Treatment. — Excision, cauterisation or treatment by radium are the 
three methods applicable. 

PiaMBNTABY Nizvi OR MoLEf. — NsBvi of this class are very numerous 
and vary considerably in type. They may consist of pigmented patches of 
var 3 dng size and various depth of colour from a pale yellow to a deep black. 
These may be associated with hairy growths. In other cases smooth lobulated 
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pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others are hairy. They may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may occasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic cells in the dermis and also in the deeper layers of the epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, and also pigmented wandering cells in the upper part of 
the dermis. The epidermal changes vary with the type of nsevus. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncevo-carctnoma, which has a high degree of malignancy, 
giving rise to rapidly generalised metastases. 

Treatment. — It is best to leave pigment moles alone unless some definite 
indication for treatment is present, l^ee excision with grafting or plastic 
procedures is indicated in some disfiguring lesions, or in those liable to 
irritation from friction. COg snow, diathermy or electrolysis may be used 
in the case of the smaller tumours. 

Hyperkeratotic Njbvi. — Synonyms. — Lmear Naevi ; Ichthyosis Hystrix. 

In this type of naevus the lesions are arranged in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hystrix type they ate 
frequently symmetrical. The lesions consist of thick homy plugs, which can 
be pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment. — This is very unsatisfactory. Salicylic acid plasters may 
be used to soften and remove the horny masses, and small areas can be excised 
or cauterised. A. M. H. Gray. 


VI. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pigmentation may be produced by the deposit of blood pigment in the 
skin, by the excessive production of melanin — the normal pigment of the 
skin, or by the deposition of such substances as silver, seen in poisoning by 
that substance. 

Blood pigment is found after hasmorrhages have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary nsevi already referred to ; 
in certain internal diseases, such as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythema ab igne, lichen planus and syphilis. It also occurs in a curious 
condition named vitiligo, the setiology of which is obscure. 
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1. lenugo 

This is the name given to freckles, which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a greasy 
preparation, such as lanolin, to the skin before exposure to the sun will 
protect the face from an erythema ; sunshades and veils, especially red or 
brown, are also useful. 


2. CHLOASMA UTERINUM 

This is a peculiar yellowish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or suffering from some uterine 
disturbance. It occurs in ill-defined patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition is rectified. 


3. VITILIGO 

This condition, also known as leucodermia and melanodermia, may occur 
at any age or in either sex. The aetiology is quite unknown, both toxic and 
tropho-neuritic theories having been invoked to explain the phenomenon, 
but very little evidence is at present forthcoming in favour of either view. 
It consists of patches of a dead white colour appearing in various parts of the 
body ; they may be quite small, or may in rare cases completeljr cover the 
body. The edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment is 
entirely absent, but no other histological changes can bo observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 

Treatment. — The only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Kromayer lamp 
or by arc-light baths. < ^ . 

4. ALBINISM 

This is a congenital condition in which there is complete absence of pig- 
ment in the skin and other epidermal structures. The hair is white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 

ATROPHIES OF THE SKIN 

Various conditions may cause atrophy of skin, particularly local inflam- 
mations, but under this heading certain atrophic conditions are dealt with 
that have not been considered elsewhere. 

1. SENILE ATROPHY 

Generalised atrophy of the skin occurs in old age. The skin becomes thin 
and loses its elasticity ; irregular pigmented spots, small telangiectases 
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and vascular cysts (de Morgan’s spois) appear, especially on the face and 
trunk; wrinkles are very numerous; and the skin develops a yellowish 
colour. A generalised pruiitis may occur. Senile warts are frequently 
found, and these may be the seat of a localised pruritus. They occasionally 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symptomatic. 


2. STBI^ ATROPHICA 

These are bands of atrophic skin which develop In areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines when first formed are 
red in colour and about ^ inch in diameter, but as they get older they become 
greyish-white. It is thought that they are produced by damage to the 
elastic fibres of the skin by stretching. 

No treatment is required. 

3. XERODERMA PIGMENTOSA 

This is a rare condition of the skin which is hereditary. The aetiology 
is quite unknown, but there is no doubt that light-rajrs play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmentation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later, ulceration occurs 
and epitheliomatouB tumours appear on the warty growths. 

Treatment. — The patient should be protected from the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radium, but 
i he cases always end fatally. 


CONGENITAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nacvi and xeroderma pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced 
to a considerable number of members of a family. The lesions usually appear 
first in early infancy, but occasionally they have occurred for the first time 
later in life. They vary much in degree. In some cases the lesions are slight 
and cause very little inconvenience, and no disturbance to the general health. 
In other cases the lesions are numerous, almost all parts of the body being 
affected at one time or another ; teeth and nails develop badly, septic com- 
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pUoations are often severe, and these cases usually do not live to adult 
age* 

Treatment — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
1. ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the scalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
in scarring conditions, traumatic or inflammatory, as seen in lupus erjrthe- 
matosus or tertiary syphilis. A progressive loss also occurs in senile atrophy 
of the skin ; this, however, may occur prematurely. 

Alopecia Prematura. — Etiology. — The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The setiology of 
the disease is not clear. Two factors appear to be present, heredity and 
seborrhosa of the scalp. It is quite clear that the latter condition by itself 
doM not always produce baldness, but it appears to accelerate the loss of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and tWe 
is no doubt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms. — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of the scalp are covered normally. The 
progress varies very considerably in different individuals, some becoming 
completely bald in a year or two, while others still have a good crop of hair 
at 50. 

Treatment. — This has mainly to be directed to curing the seborrhoea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of tightly fitting hats, and gentle massage with 
the fingers are the most appropriate remedies. Certain drugs such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharides, are also much employed. The general 
health should receive attention. 

Alopecia Areata. — In this condition the hair falls out in patches, 
leaving smooth, shiny, bald areas. There is a general tendency for the hair 
to grow again. 

AEtiology. — The malady affects both sexes and generally occurs in early 
adult life. It is probable that the disease is an inflammatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administrarion of thallium salts, which lends support 
to the toxic theory. It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to be of nervous origin, as damage to nerves has produced bald 
patches over the areas su{ 
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$]rniptom8«-«-Th6 disease may start suddenly or slowly. In some oases 
a large circular patch of baldness may occur in a sin^e night, and in these 
cases the skin may be tender and r^dened. Generally^ however, a small 
bald patch appears, which spreads slowly, and other patches may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp hairs but those of the beard, the eyebrows, axillss 
and pubes may be afiected, and in severe cases all the hairs of the body, 
including the eyelashes, may fall out. In one type a band of hair may be 
lost extending from ear to ear around the margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches are characteristic. The 
centre is usually completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be observed. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. The zone outside the zone of stumps 
looks normal, but if the hairs are pulled upon many loose hairs may oe 
detached. 

Course. — This varies in difierent cases. Usually new hair grows fairly 
rapidly, and the patches cease to spread. The new hair is usually white when 
it first appears, but pigments later. In some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-form hair growth is usually much slower. In the generalised cases the 
prognosis is not so good, a large proportion losing the hair permanently. 

Diagnosis. — This has to be made from ringworm and is generally easy. 
In ringworm the patch is scaly and covered by stumps, which break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usually red in colour, and no stumps are seen. 

Treatment. — The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and errors of vision corrected. General tonic treatment 
should be prescribed, and rest from overwork and worry ordered. Th^id 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hypersemia are of most value. Fainting 
the patches with pure phenol, iodine or blistering fluid, or rubbing in oil of 
turpentine is useful. Various antiseptic lotions, such as perchloride of 
mercury and resorcinol, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If seborrhoeic dermatitis is present it should be treated. 

CiOATBioiAL Alopeoia. — In this condition, also known as pseudo^fdade 
or folUculiiis decalvans, progressive loss of hair takes place, and the scalp 
shows signs of atrophy or scarring. There is a progressive patchy loss of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas show obvious scarring, and hair does not regrow on the patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldness, very disfiguring patches remain. 
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Treatment.^This consists in the application of antiseptic ointments and 
lotions, perchloride of mercury, resorcinol and sulphur being the most useful, 
but no treatment is very efficacious. 

2. HYPEETRICHOSIS 

This is the term applied to an excessive growth of hair. It is usually 
confined to those cases in which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face in women. This may sometimes 
be very excessive, and the “ bearded woman ” and the “ dog-faced man ” are 
extreme examples, though the latter are often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
in which stout and dark hairs occur on the chin and upper lip in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide whether a case is suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
be removed. It is important not to remove hairs too close to one another 
at the same sitting, or troublesome scarring will supervene. 

A. M. H. Gray. 


VII. TROPICAL SKIN DISEASES 

In the tropics many skin diseases occur which are met with in Europe ; in 
addition, there are certain conditions peculiar to hot climates, and it is with 
these that the present section deals. At the same time it must be realised 
that skin diseases may be modified by racial immunity, social custom and 
skin pigmentation. Leucodermia has, for instance, a peculiar and sinister 
significance, not only on account of the great disfigurement it produces in 
dark-skinned people, but also because of its superficial similarity to the 
depigmented patches of nerve leprosy. Again, native custom may modify 
such conditions as keloid, which may assume a magnitude never experienced 
in Europe, owing to the fact that primitive people often purposely irritate 
wounds to produce tribal marks of a keloid nature. 

CRAW-CRAW 

A West Aficican native name (Kra-kra) applied to any itchy, papular or 
pustular eruption of the skin. It originates as a papular dermatitis. 

etiology. — O’Neill found filarial embryos in an eruption resembling 
scabies, but they were probably Microfilaria streptocerca, which Scott Macfie 
has since commonly found in the skin of West African negroes. 

Symptoms. — ^The papules are hard and horny, occur chiefly in the limbs, 
and are very itchy ; scratching and secondary infection lead to a pustular 
dermatitis with enlargement of adjacent lymph glands. 

Diagnosis. — ^The condition must not be co^used with scabies or coolie 
itch : no acari are obtained and no burrows seen. 
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Treatment. — PuBtules are opened, ulcers scraped and crusts remored, 
then disinfected with 1 in 1000 sublimate solution and subsequently dresiaed 
with boric acid ointment. Carbolic lotion improves some cases. 

PRICKLY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

etiology. — The condition quickly disappears in cold weather, and is 
possibly purely a mechanical process due to blocking of the 'sweat glands 
with sodden, inadequately cormfied cells of the stratum corneum. Bacteria 
and yeast-like fungi have been incriminated, but these are probably secondary 
invaders. 

Symptoms. — The red eruption consists of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
trunk, limbs, forehead or almost any part of the body. The pricking sensa- 
tions and great itching may be sufficient to prevent sleep. 

Treatment. — The unoerclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath the applica- 
tion of corrosive sublimate solution (1 in 1000) containing eau-de-cologne is 
helpful. McLeod recommends the following lotion : R acid. salicyL, grs. xxx., 
hyd. perchlor. grs. ii., sp. vini rect. 5 ii., aq. dest. ad § vi. After this has 
dried a dusting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic acid and menthol should be employed. 

VELDT SORE 

This is a chronic, septic, ulcerated sore met with in the tropics and sub- 
troj)ics, generally involving the exposed hairy parts of the body. 

i^tiology. — The disease has a widespread geographical distribution in 
hot, dry, sandy or desert country, being known as barcoo rot in Northern 
Australia, and veldt sore in South Africa : during the war it became known 
as desert sore, and affected troops in the Near East, especially in Sinai and 
Mesopotamia. Vitamin deficiency may be a predisposing factor, for there 
is often a history of living on tinned foods and an absence of fresh fruit and 
vegetables. Organisms isolated from the lesions include streptococci and 
diphtheria bacilli ; staphylococci are also present, but these are probably 
surface contaminants. Horse manure may constitute a source of origin for 
the infecting organism. 

Symptoms. — The lesion commences as a painful vesicle, containing 
yellowish fluid, on exposed parts of the skin, especially the dorsum of the 
hand, forearm, elbows, knees and occasionally the face. Rupture follows, 
and the condition ultimately results in a punched-out, circular or oval ulcer 
with a tough, dirty grey base and thick, bluish indurated edges ; it may 
take many months or even years to heal, leaving a thin scar. Typical 
diphtheritic paralysis of the limbs and palate was noted in some of the Sinai 
cases associated with Klebs-Loeffler bacillus (Craig) in the sores. 

Diagnosis. — The condition must be distinguished from ulcus tropicum 
and Leishmanial so^es ; cultures may reveal the causative organism, which, 
in some cases at least, is the diphtheria bacillus. 
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Treatment. — Prophylactic. — Adequate dietary, protection of exposed 
parts and antiseptic treatment of abrasions should help. Curative . — The 
only specific treatment is anti-diphtheric serum (4000 units) ; dramatic cure 
may follow in certain cases. The lesions themselves must have sterile pro- 
tective dressings : ammoniated or nitrate of mercury ointment often does 
good. Iron and arsenic tonics and a high vitamin diet should be given, 
and autogenous streptococcal vaccines are worth a trial in intractable cases. 


PEMPHIGUS CONTAGIOSUS 

A contagious skin eruption, known also as Pyosis 'timnsoni, due to coccal 
infection, characterised by inflammatory vesicles and bullse which ulcerate 
and scab. 

Otology. — The disease is common in the humid tropics such as Ceylon 
and Malaya, also in parts of Africa. European children are specially affected. 
Culture generally shows Staphylococms aureus or albus ; streptococci may 
be isolated. 

Symptoms. — The condition begins as a minute red speck which is trans- 
formed first into a vesicle, then a bulla and later a pemphigus-like blister. 
The fluid content, which is at first clear, later becomes purulent and, after 
bursting, the lesions generally dry up, desquamate and heal, sometimes 
leaving pinkish, slightly glazed spots on the skin. The eruption is mainly 
confined to the axilla and crutch, but in children may be spread more widely 
by auto-infection, the whole body, except the face, being sometimes involved 
(Smith). Constitutional disturbances are minimal. 

Diagnosis. — The condition is allied to impetigo contagiosa and may need 
to be distinguished from early small-pox, chicken-pox and ringworm. 

Treatment. — Cleanliness is all-important and auto-infection must bo 
avoided. The parts should be washed with perchloride of mercury (I to 
1000) followed by a dusting powder of zinc oxide, boracic acid and starch 
(equal parts). Ammoniated mercury ointment is often useful. Sulphapyridine 
preparations (M. & B. 693) in full dosage is worthy of trial. 


TROPICAL ULCER 

Ulcus tropicum or tropical sloughing phagedsena is a gangrenous ulcera- 
tion of the skin and subcutaneous tissues of unknown aetiology, resulting in 
the formation of sloughing ulcers of great chronicity. 

i£tiology. — In contradistinction to veldt sore, this disease is met with 
in damp, steamy jungle in the tropics. The lower limbs are generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect people of any age and either sex, and 
has occasionally assumed epidemic proportions, as amongst coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Fusiform 
bacilli and a spirochcete named by Prowazek, Treponema sekaudinni, are 
commonly present in the ulcer : various cocci, fungi and diphtheroids have 
also been found. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 



TINEA 


1497 


Ssrmptoms. — ^Pliagededmc ulcers generally affect tbe dorsum of the foot and 
the &ont of the legs, and more rarely the hands and forearms* The disease 
originates as a serosanguineous bleb which soon ruptures, leaving a dirty 
grejr slough. This process rapidly extends, forming a foul sloughing ulcer, 
which may attain several inches in diameter, giving rise to pain, ana some- 
times fever, and occasionally involving deeper structures like muscles, tendons, 
blood vessels, nerves, periosteum, and even joints. Three stages are recog- 
nisable : (1) spreading sloughing ulceration ; (2) a stage of tissue e<|uilibrium 
when destruction and growth of granulation tissue are equalised ; (3) healing. 
Generally these ulcers persist for months, a factor delaying healing being 
inadequate epithelial proliferation, even after a healthy granulation tissue 
base has formed. Many cases show a decrease in blood calcium. 

Diagnosis. — In the humid tropics diagnosis is generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need differentiation. 

Treatment. — Protection of the legs with puttees is very advisable. 
Curative treatment varies with the stage of the ulcer. Best, a nutritious 
diet, calcium, cod-liver oil and general vitamin reinforcement by multivite 
pellets (B.D.H.) are advised. In the rapidly ulcerating stage sloughs should 
be removed and ensol dressings or lotions of carbolic or permanganate applied. 
Good results have been reported following curettage of the ulcers and daily 
dressing with B.I.P.P. Cod liver oil dressings have also been favourably 
reported on, and local treatment with tar spread on lint and changed every 
three days has been found suitable for mass treatment of natives. The 
application of iodoform powder may be followed by firmly bandaging with 
elastoplast which is loft undisturbed for a week ; septic dermatitis sometimes 
complicates this treatment. Probably the most effective procedure in the 
chronic stage is complete excision, followed by skin grafting. Barely in the 
acute stage of fulminating cases, with rapid sloughing and gangrene, amputa- 
tion is necessary to save life ; even more rarely has it to be done in chronic 
cases. 
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Bingworm infections abound in the tropics, some being confined to 
special regions, while others are much the same as in temperate climates. 
The chief ones are : (1) Tinea cruris or dhobie’s itch ; (2) Hong-Kong foot 
or ringworm of the foot ; (3) Tinea unguium ; (4) Tinea imbricata. The 
first two are due to the Trichophyton^ Epidermophyton inguinale : they are 
not peculiar to warm climates and are described elsewhere (p. 1436). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans 
from the Far East : it may last for years and be associated with ringworm 
elsewhere. The nail-bed is involved, leading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is made by demonstrating Epidermophyton 
inguinale in scrapings mounted in liquor potassse. In severe cases the nails 
may have to be removed before cure is effected. 

Tinea Imbricata (Tokelau). — ^A form of ring-worm mainly indigenous 
in the Eastern Archipelago and South Pacific, and characterised by non- 
inflammatory raised brown spots, giving rise to flaky tissue-paper scales 
which are free centrally, but attached at their peripheral bases, producing 
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a lOBette-Iike appearanoe. These circles aie about I inch in diameter and 
as adjacent ones form they cause a characteristic festooned appearance. 
The fungus, Endodermophyton concentricum^ is readily demonstrable in the 
scales : it affects the face, trunk and limbs, but the palms, soles, scalp, axillss 
and crutch generally escape. 

PiTYBiASis Versicolob or Tinea flava is common in the tropics, producing 
pale, yellowish-brown, scurfy patches on the pigmented negroid skin, especi- 
ally on the face, neck, arms and chest. Castellani holds that the yellow 
patches met with in his Ceylon cases differed from the brownish patches 
long recognised as being caused by Microsporon furfur in the European 
disease, and has named the tropical variety Tinea flava and the causal fungus 
Malassezia tropica \ the black variety, which is caused by Gladosporium 
mausoniy Castellani calls Tinea nigra. 

PINTA 

This is a group of dermatomycoses associated with coloured patches of 
pigmentation in the skin. 

Etiology. — The disease, also called caraate or mal de los pintos, is found 
in tropical America, is contagious and attacks either sex at any age. A 
variety of fungi are implicated, including PenidlUumy Aspergillus and 
Monilia, 

Symptoms. — Patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere : they are somewhat rough, 
dry and raised, and vary in colour with the fungus, red, violet, white and 
black types all being encountered. The skin may be offensive and itchiifess 
marked. When the scalp is involved the hair may become white. 

Diagnosis. — ^Microscopic examination of material scraped from the 
pigmented areas reveals the fungi. The patches are not anaesthetic like 
leprosy, while leucodermia, which the white variety may resemble, fails to 
show fungi. 

Treatment. — As for ordinary ringworm. 

PIEDEA 

Trichosporosis or Piedra is a disease common in Colombia and British 
Guinea in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Trichosporon giganteum and may be confused with 
ordinary Trichomycosis nodosa. 

CREEPING ERUPTION 

Synonyms. — ^Larva migrans, Myiasis linearis, Hautmaulwarf. 

Definition. — A peculiar linear, slightly raised red eruption, gradually 
cree^jg forward in a sinuous or straight line, the posterior end fading away. 

etiology. — The condition may be produced by Gastrophilus or other fly 
larvsB wandering under the skin,' but more commonly it is due to nematode 
larvfis of animals which have accidentally invaded man. The following 
species have been implicated : Ancyhstoma hraziUensey A. caninum, Urmnaria 
stenocephah, and Gnathostoma hisjndum. 
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Symptoms. — The symptoms vary ia different indiYiduab and include 
smarting pain and intense itching along the raised line which first shows 
red spots, and later hard round red papules 2 to 5 mm, in diameter ; pustnla- 
tion may occur. Unless treated the condition persists for a long time. 

Treatment. — ^Freezing the anterior end of the line where the larva is 
located, with an ethyl cUoride spray for 2 minutes, is suitable for the type 
due to canine ancylostomes. Multiple lesions may treated with collodion 
ethyl acetate or salicylic acid, and blisters and pustules with mercuiochrome 
solution. An injection of pure carbolic an eighth of an inch in front of the 
spreading spot may kill the larva, or if the condition is due to' the larva of 
Gdstrophilmy this may be cut down on and removed. Recently oleum 
chenopodii applied locally either pure or diluted with three parts of castor 
oil has been favourably reported on. 

CERCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercariss. 

Etiology. — In 1928 Cort in Michigan described a form of dermatitis 
due to the passage of Gercaria elves through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — The skin at the site of entry of the cercarias becomes in- 
tensely itchy and smarts, then red spots or urticarial wheals appear, these 
being followed by papules which sometimes go on to pustulation. 

Treatment. — ^No specific treatment is known. The part should be kept 
clean and dusted with boracic and zinc powder. Calamine lotion combined 
with lead acetate may reduce the itching. 

ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum; Granuloma inguinale; Granuloma 
inguinale tropicum ; Ulcerating Granuloma of the Pudenda ; Serpiginous 
Ulceration of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain sstiology 
occurring in the tropics, involving the genitals, perineum and groins. 

i£tiology. — The disease occurs in the West Indies, Guiana, Brazil, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are affected, but not before puberty, and all races 
are susceptible. Spirochsstes have been reported, and Donovan and many 
other observers have found a short, oval bacillus specially located within 
the mononuclear cells ; it is a non-motile, capsulated bacterium of the 
rhinoscleroma group, but though found with frequency in the lesion there 
is still doubt as to its real ©tiological significance. The disease itself is 
probably contracted during coitus. 

Pathology. — The condition resembles an infective granuloma, and 
microscopic section of the nodules situated at the edge of the sore shows 
infiltration with plasma and round cells containing poorly staining nuclei in 
which phagocytosed bacilli may occur in clumps. The granulomatous 
tissue is very vascular, while in the older areas fibrosis and scarring are marked. 
Spread is by direct continuity and the lymphatic system is never involved. 
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Syii$tom8.-*The disease begins on the genitals as a flat rapnle which 
desquamates, leaving a red grannlation-tissne surface which bleeds easily : 
thb superficial ulceration extends serpiginously producing offensive pus. 
As the ^ess advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculable so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia become infected. 
Ultimately the whole of the penis, scrotum and groins in the male, and 
tile clitoris, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process 
accelerates once the mucuous membranes are involved, and here there is 
little tendency to heal. Until the terminal phase the general health remains 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications.— These include recto-vaginal fistula, urethral stricture, 
septic cystitis and pyelitis. 

Diagnosis.— lacerations due to syphilis, tubercle or lupus vulgaris 
may be confused, and where the glans penis is involved with fungating 
granuloma, epithelioma may be suspected. 

Prognosis.— This has peatly improved by modem treatment ; formerly 
the conation was hopeless, lasting for life. 

Treatment.— Illicit intercourse, especially with native women, should be 
avoided. Surgical excision of the early lesions is curative, especially as the 
ulceration does not extend deeply, but in more advanced cases is not feasible. 
The modern treatment consists of intravenous injections of tartar emetic 
which is a specific. This drug is given as in schistosomiasis (p. 311) only a 
longer course of injections and a greater total dosage, t.e. 50 to 60 grains, is 
generally necessary ; in extreme instances as much as 150 grains have been 
given. Certain pentavalent preparations of antimony, such as stibosan and 
stibenyl, are reported to be more efficacious, a total dosage of 3-4 g. being 
necessary to obtain complete cure. Protein shock produced by the intra- 
venous injection of T.A.B, vaccine starting with 50,000,000 per c.c. and 
gradually increasing to 300,000,000 per c.c. may be employed in addition to 
antimony ; sometimes it stimulates healing in a remarkable fashion. 

In certain chronic cases unaffected by antimony, gauze soaked in an 
aqueous solution of zinc oxide (40 per cent.) is an effective dressing, especially 
if non-hssmolytic anrorobic streptococci be present in the ulcer. Sulpha- 
pyridine therapy (M. & B. 693) is still under trial. 

Q. Garmioeael Low. 

N. Hamilton Fairley. 
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AFFECTIONS OF THE CRANIAL NERVES 

INTEODUCTION 

Affections of the cranial nerves may be due to their involvement : (1) 
by purely local disease at some point between their central origm and their 

a heral distribution ; (2) by some general toxic or infective disease of the 
3 nervous system ; as, for example, by alcoholic or diphtheritic poisoning ; 
(3) by multiple local lesions of the cental nervous system, as, for example, by 
syphilis or disseminated sclerosis ; and (4) in some systemic neurone degenera- 
tion, as in progressive muscular atrophy. 

In the case of local lesions within the brain stem, the presence of one or 
more cranial nerve palsies may have considerable localising importance in 
diagnosis. In their peripheral course, both inside and outside the skuU, these 
nerves may be involved by a great variety of inflammatory processes, by 
haemorrhage, or by compressing tumours. 


THE OLFACTORY NERVE AND TRACT 

The sense of smell includes the appreciation of all flavours, and in its 
absence taste is reduced to the appreciation of bitter, sweet, salt and sour. 
The view that only readily oxidisable substances are appreciated by the 
sense of smell, formerly expressed in these pages, cannot be sustained. 
Benzene, for example, has a powerful smell yet is chemically very stable. 
The same is true of chloroform and carbon tetrachloride, both substances 
with a strong odour. The gas phosgene is a final example. Most conditions 
of anosmia are due to affections of the nasal mucosa, or occur in such general 
diseases as syphilis or influenza. More important is unilateral anosmia, 
which indicates the involvement of one olfactory tract by the pressure of a 
tumour. Bilateral anosmia is a not uncommon sequel of head injuries in 
which the olfactory filaments are torn as they traverse the cribriform plate. 

OPTIC NERVE 

The optic nerve, from its origin at the back of the eyeball to its termination 
in the optic chiasma, is liable to injury from the pressure of tumouis within 
the skull, or at thb back of the orbit, and from inflammatory conditions of 
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the bone and periosteum as it passes through the optic foramen. ^ It may 
be affected by a primary thrombosis of vessels, or from thrombosis of the 
ophthalmic artery in the condition known as carotid hemiplegia. These 
conditions result m blindness of one eye, which may be partial or complete, 
and with a varying visual field, according to the degree of the lesion and the 
manner in which the pressure falls upon the optic nerve. On account of 
the cutring off of the light-reflex path, the pupil will be moderately dilated 
and insensitive to light. Notwithstanding, the fact that the nerve cells 
which control the nutrition of the optic nerve fibres are situated in the 
retina, lesions of the optic nerve of any long duration produce atrophy of 
the optic disk. 

Retrobulbar Neuritis 

Inflammatory and other local lesions in the substance of the optic nerve 
between the globe and the chiasma are of very common occurrence. 
According to their severity they give rise to partial or complete blindness, 
which often recovers wholly or in part. The central part of the optic 
nerve is the seat of election for these lesions and, therefore, the visual 
defect appears commonly in the form of a central scotoma. According 
to the degree of the visual defect, the pupil tends to be dilated, and to 
react poorly to light, and dilate badly to shade. These conditions of retro- 
bulbar neuritis are very often followed by optic atrophy of varying degree. 
When the inflammatory lesion occurs far forwards and impinges upon the 
optic papilla, papilloedema occurs, and, as this region is sensitive, whereas 
the optic nerve is not, there is usually pain on movement of the eyeball. The 
prognosis in this condition varies ^ith the causes, which are as foUows : 

1. Syphilis , — The lesion is a diffuse gumma of the nerve, and sometimes 
there is thrombosis. It is commonly unilateral, and often recovers, if treated 
early and energetically, but in severe untreated cases, and when thrombosis 
occurs, it not uncommonly ends in complete blindness. It is the common 
cause of complete bUndness confined to one eye in tabes, and in other syphilitic 
conditions. 

2. Disseminated sclerosis , — Plaques in the optic nerve tracts and chiasma 
are very common in this disease. When they first form they are swollen 
oedematous pink patches and cause pressure, and on their subsequent shrink- 
ing, this pressure is removed, and the nerve fibres recover to a great extent, 
and never become completely destroyed. This condition is the cause of the 
very common transient amblyopia or blindness, which may come on very 
suddenly. Though the plaques often occur in the tracts and chiasma, yet 
the visual defect always indicates a lesion of the optic nerve, and therefore 
it is possible that it is determined by the swelling of the optic nerve as it passes 
through the optic foramen and is compressed against the bony canal. It 
may be unilateral or bilateral, and may recur several times. It always causes 
some degree of optic atrophy ; but is never followed by complete blindness. 

3. Local septic conditions . — Before the general recognition of disseminated 
sclerosis as the common cause of retrobulbar neuritis in young adults, the 
chief role in its production was attributed to local infection, or suppuration 
in the sphenoidal or other accessory sinuses in the neighbourhood. The 
natural restoration of vision that marks the subsidence of the retrobulbar 
neuritis was accordingly often ascribed to the operative procedures designed 
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to deal with the local infection. It is probable that such local infections are 
but a rare and exceptional cause of retoobulbar neuritis. 

4. Diabetes . — In this malady a form of retrobulbar neuritis occurs. It 
commences with a central scotoma for colour, and the failure of vision may 
progress to blindness, with optic atrophy. 

5. Other causes.— -Tobacco, if over indulged in, may cause a curable form 
of retrobulbar neuritis, commonly called “ tobacco amblyopia,” of which 
the chief sign is central scotoma, and the symptom mistiness oi central vision. 
It recovers rapidly on the removal of the cause. Alcoholic indulgence, and 
especially takmg of wood spirit and many other poisons such as arsenic, lead, 
bismuth and quinine, may cause retrobulbar neuritis. A large proportion 
of cases of retrobulbar neuritis are without discoverable cause ; ^ere is 
evidence that some of these are dependent upon local oedematous reactions 
within the optic nerve of an allergic nature. 

The expansion of the optic nerve within the globe of the eye is visible 
on ophthalmoscopic examination, and the pathological changes therein 
occurring afiord important indications which cover the whole realm of 
medicine. Among these changes the most important in connection with 
diseases of the nervous system are : syphilitic choroiditis, as an indication 
of the presence of syphilis, papilloedema, which is fully described in the section 
on intracranial tumours, and optic atrophy. 

Optic Atrophy 

Optic atrophy is recognised, on ophthalmoscopic examination, by a 
peculiar opaque whiteness and flatness of the disk, with a very high 
contrast at the edge of the disk between disk and surrounding retina, 
both as regards colour and limitation. The lamina cribrosa — the sieve- 
like cross-latticing of the strands of the sclerotic through which the 
bundles of optic nerve fibres pass — becomes vbible as a stippling of the 
temporal region of the disk. The vessels of the retina become atrophied, and 
are seen to be unduly small. In many atrophies the edge of the disk is 
sharply cut ; but when atrophy follows papilicddema the edge is apt to be 
flufly, like that of tom cotton-wool. Optic atrophy may be of three kinds — 
(1) Primary optic atrophy results from an original devitalisation and death 
of the nerve cells of the retina with their processes, which constitute the 
fibres of the optic nerve. This is a primary neuronic degeneration, analogous 
to that of the anterior -horn cells in progressive muscular atrophy. (2) 
Secondary or retrograde optic atrophy results from lesions of the optic 
chiasma and optic nerve, and is the constant result of long-continued pressure 
upon these structures. (3) Consecutive optic atrophy follows the more 
severe grades of papillcedema and papillitis, in proportion as these are of long 
standing, and proportional to the amount of exudate, and is due to strangling 
of the optic nerve fibres by the osdema in the first place, and by the cicatrisa- 
tion subsequently. Severe degrees of papilloedema may, pressure be 
relieved, recover perfectly without atrophy or impairment of sight. It may 
be that there is another factor in the atrophy following papilloedema, and 
that is the long-continued pressure of a distended infundibulum upon the 
optic chiasma. 

etiology. — 1. It is of frequent occurrence in familial, hereditary or 
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oongenitally installed diseases in whioh primary degeneration of neurones 
occurs, as in cerebral diplegia, amaurotic family idiocy, and hereditary me- 
hellar atrophy where it is characteristic of Marie’s type, and sometimes 
occurs in Friedreich’s type. It is the chief feature of the familial optic 
atrophies, of which Leber’s type, appearing about the twentieth year, is one. 
It occurred in several members of a family with peroneal atrophy under our 
observation. 

2. It is one of the common manifestations of syphilis of the nervous 
system, and may occur alone, but much more usually as part of the B 3 rndrome 
of tabes and general paralysis. It is not rarely met with in congenital 
syphilis* It is commonly associated with local lesions of the chiasmal region, 
pituitary neoplasms being the most often met with. The optic atrophy of 
disseminated sclerosis is not a primary optic atrophy, but is secondary to 
retrobulbar neuritis. 

3. It may foUow the exhibition of certain drugs, and noticeably the 
injection of the earlier used arsenic preparations, such as atoxyl, soamin and 
orsudan. In rare cases it has followed the use of quinine. 

4. Optic atrophy also occurs in connection with diabetes, malaria and 
arterial disease. It is common as a primary condition in later life. Its 
occurrence in glaucoma from increase of the ocular pressure requires no 
explanation. 

Prognosis. — This is uniformly bad in primary atrophy. When once the 
degenerative process is installed, the atrophy proceeds to complete blindness, 
sometimes slowly, sometimes quickly, and seems entirely uninfluenced by any 
form of treatment. 

Secondary optic atrophy is frequently arrested, with the recovery or 
removal of the cause ; but some defect of vision usually remains. Consecutive 
atrophy from neuritis may be of any degree of severity, from the slightest, 
which allows of ^ths vision, to the most complete with utter blindness and 
loss of light reflex. 


OCULO-MOTOR NERVES 

The third nerve supplies the two internal muscles of the eye, and all the 
external muscles of the eyeball, except the superior oblique, which is supplied 
by the fourth nerve, and the external rectus, which is supplied by the sixth 
nerve. Complete paralysis of this nerve produces a dilated and inactive 
pupil with complete ptosis, a downward and outward strabismus and com- 
plete loss of upward, downward and inward movements. There is often no 
diplopia complained of by the patient, because of dropping of the lid. When 
diplopia is present it is a crossed diplopia, because the strabismus is divergent. 
There is secondary deviation of the sound eye, and false projection in the 
visual field. 

The fourth nerve supplies the superior oblique muscle. Paralysis produces 
no obvious strabismus, but in looking outwards or downwards there is a 
wheel movement of the globe which can be detected by observing the con- 
junctival vessels when the eye moves. The diplopia is most discomforting, 
and occurs in every position of the eyes, except on looking up. The diplopia 
is uncrossed, and the false image is lower than, and with its top tilted toward, 
the true image. 
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The aixth nerve suppliea the external rectus muscle. Paralysis produces 
a convergent squint and an uncrossed diplopia. In the case of the skeletal 
musculature, we are accustomed to distmguish between upper and lower 
motor neurone paralyses ; the essential difference being that in the former 
case wc are dealing with loss of co-ordinated movements, in the latter with 
paralyse of individual muscles. Disorders of ocular movements may usefully 
be considered on the same basis of classification. Thus we may contrast the 
loss of conjugate deviation of the eyes to the right — an upper motor lesion 
— with paralysis of the left internal rectus the result of a lesion of the lower 
motor neurone. In the former case, the internal rectus muscle acts normally 
on convergence, but does not act on attempted conjugate deviation to the 
right. In the latter case — a lesion of the peripheral nerve supply — the 
muscle is paralysed in all movements of the eye. 

We may thus classify paralyses of ocular movement under the following 
headings ; (1) paralyses of ocidar movements, conjugate and supranuclear ; 
and (2) paralyses of ocular muscles, nuclear, stem and root palsies. 

1. Paralyses of Ocular Movements. — Conjugate palsies consist in the 
loss or impairment of co-ordinated ocular movements in one or more direc- 
tions. Since both eyes are equally and simultaneously involved, there is 
neither squint nor diplopia. The commonest form is that in which there is 
loss of conjugate movement to one or other side. The lesion in such a case 
is so situated as to interrupt the association path between the sixth and 
third nerve nuclei, probably where this path lies in the dorsal longitudinal 
bundle. If a lesion in this situation be a coarse one (i.e. not a simple nerve 
cell degeneration), there will probably be an associated nuclear or stem palsy, 
in which case there may be diplopia and squint. Possibly a lesion lying just 
oral and ventral to the sixth nerve nucleus is capable of causing a pure 
paralysis of conjugate deviation to the side. 

Lesions involving the corpora quadrigemina cause loss of vertical (upward) 
movement of the eyes, sometimes with dilatation and immobility of the pupils. 
This combination of signs may be seen in pineal tumour. 

Supranuclear ocular palsies differ from conjugate palsies in that with 
the latter a given inovemeiit is totally lost, while in the former, whether or 
not the movement occurs will depend upon the particular stimulus in action. 
Thus, in a supranuclear palsy the patient may be unable to deviate his eyes to 
order, but deviation may be elicitable by labyrinthine stimulation. Or again, 
the gaze may be unable to follow a moving object, but if the object be still and 
the head slowly rotated passively, the gaze may remain fixed on the object, 
and the eyes thus come to take up a position of deviation. 

2. Paralyses of 0(^ular Muscles. — The lesion in this case m£^ be in the 
brain stem (nuclear or stem palsies), or in the peripheral course oi the nerve 
(root palsies). Further, the lesion of the peripheral part of the nerve may ' 
involve the nerve between its point of origin from the brain and the point of 
entry into the orbit ; that is, in its intracranial course ; or in the region of 
the sphenoidal fissure ; or, finally, within the orbit. 

Within the orbit lesions of any of these nerves or of their branches nmy 
occur from perforating wounds, blows upon the eyeball or from local syphilitic 
lesions of a gummatous nature. Injury to the lenticular ganglion, with 
resulting complete internal ophthalmoplegia, not uncommonly results from 
a blow on the eyeball. A lesion, confined to the nerve to the inferior oblique, 
48 
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occurs in rare cases from syphilis, and produces a peculiar attitude of the 
head, for, since the resulting diplopia occurs only above the horizontal level 
of the eyes, the patient constantly throws back his head, and looks down 
his nose to avoid the diplopia. 

Lesions at the back of the orbit may involve one or more of the oculo- 
motor nerves, and since the first division of the fifth nerve passes through the 
sphenoidal fissure with these nerves, and the second division of the fifth nerve 
is entering the infra-orbital canal at the apex of the orbit, both these nerves 
are commonly involved in the same lesion. New-growths, including those 
of the bone, periosteal inflammation and subperiosteal haemorrhages arising 
from fracture of the skull are the common lesions. A not infrequent clinical 
picture may be described. It has been attributed to a periostitis of the orbital 
bones in the region of the sphenoidal fissure. There is, however, no patho- 
logical confirmation of this view, which remains speculative. It has been 
thought, too, that the condition is closely allied to the common facial 
palsy from exposure to cold, but here also proof is lacking. It may 
occur at any age from puberty onwards. The serum reactions for 
syphilis have always shown that this infection is absent. The condition 
may arise from exposure to cold or from septic conditions of the nose and 
its accessory sinuses, and sometimes without obvious cause. The malady 
commences with pain in the orbit, which is often severe and long lasting. 
Soon after some proptosis is evident, and there is tenderness on pressing the 
globe backwards. This is soon followed by signs of involvement of the 
nerves which pass through the sphenoidal fissure. The sixth nerve is the 
first and sometimes the only nerve involved, but usually the paralysis of 
this nerve is followed by that of the fourth, the first division of the fifth, 
the third, and the second division of the fifth nerve in that order. The 
final result usually is that of a total ophthalmoplegia with ansesthesia of 
the upper two divisions of the fifth nerve, unilateral proptosis and tenderness 
of the eyeball, and often excruciating and lasting pain. When the sixth 
nerve is involved alone, and there is no spread to the divisions of the fifth 
nerve, there may be little pain, and the proptosis and tenderness may be 
little marked. Under treatment with mercury by inunction, salicylates 
in full doses, warm applications to the eye and counter irritation, the con- 
dition commonly recovers in a few weeks in the milder cases, to a few months 
in the more stubborn ones. It is in their intracranial course that the oculo- 
motor nerves are most frequently involved by disease-processes, or by 
injury ; thus, by acute or chronic meningitis, by toxic or infective neuritis, by 
coii^ression from tumour, aneurysm, ha3morrhage or fracture of the skull. 

Fractures of the skull, may involve the orbit, or the middle fossa of the 
skull, thus producing ocular palsies. Sometimes a blow on the skull without 
fracture is followed by an ocular palsy. It is possible that in this instance 
small hsemorrhages in the brain-stem involving the nuclei may be responsible. 

In subarachnoid haemorrhage, the effused blood in the region of the inter- 
peduncular space may compress the cranial nerves, thus producing ocular 
palsies. These may also occur in the course of an acute lepto-meningitis. 
In association with middle ^ar disease, there is occasionally a localised 
meningitis at the tip of the petrous bone, which gives rise to a unilateral sixth 
nerve palsy and to pain on the side of the head and face from fifth nerve 
involvement. This is the condition known as Gradenigo's syndrome. It is 
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usually seen in children ; and a mastoid operation may be necessary before it 
clears up. 

Formerly, one of the commonest causes of ocular palsies was a gummatous 
infiltration of the nerves of the base of the brain in neurosyphilis. In some 
cases of tabes dorsalis, however, it is probable that the lesion underlying the 
defects of ocular movement (squint, diplopia, ptosis) may be due to primary 
degeneration of nerve cells in the nuclei. 

In some cases of alcoholic and diphtheritic multiple neuritis, paralysis of 
one or more ocular muscles may occur, and also an isolated si&th nerve pal^ 
has been known to follow the spinal administration of stovaine. 

In some elderly subjects with atheroma and high blood pressure a sixth 
or third nerve palsy may develop, and recover after some two or three 
months. It is probable that in such not infrequent cases one or other of these 
nerves has been compressed by a tortuous and rigid artery. Thus, during its 
passage forwards the sixth nerve lies in close contact with the middle cere- 
bellar, the basilar and the internal carotid arteries ; the fourth nerve crosses 
the posterior cerebral artery ; and the third nerve lies between the last-named 
vessel and the superior cerebellar artery. 

Stem palsies, in which the lesion is in the brain-stem, are usually recognis- 
able from the presence of associated signs due to involvement of other 
structures. These may be the long projection paths, sensory or motor, 
association nuclei and reflex centres, or other cranial nerve nuclei. Thus, a 
lesion in the crus will produce a homolateral third nerve palsy, with a crossed 
hemiplegia (Weber’s syndrome). A lesion in the region of the red nucleus will 
cause a homolateral third nerve palsy, with tremor of the crossed limbs 
(Benedikt’s syndrome). A pontine lesion will produce associated sixth and 
seventh nerve lesions on the side of the lesion. 

Nuclear palsies may result from a number of inflammatory processes 
within the brain stem : e,g. epidemic encephalitis, disseminated sclerosis, acute 
poliomyelitis, botulism, chronic alcoholism (Wernicke’s encephalitis haemor- 
rhagica superior acuta). Barbiturate poisoning, diphtheria and diabetes may 
also be associated with ocular palsies of nuclear origin. Finally, there is the 
rare condition known as chronic progressit e nuclear ophthalmoplegia^ in which 
there is a primary degeneration of the third, fourth and sixth nuclei. The 
course of this malady, which is related to progressive muscular atrophy, is 
slowly progressive, and finally all the extrinsic ocular muscles are paralysed. 

Pathological Conditions of the Pupil and of Accommodation. — 
Myosis or unusual smallness of the pupil is a common sign of syphilis of the 
nervous system. It is an important sign of paralysis of the cervical 
sympathetic. It occurs in lesions of the pons below the third nerve nucleus, 
is often met with in advanced age without pathological associations, and is 
also a symptom of the morphine habit. 

Eccentricity of the pupil and deviations of its form from the circular are 
important signs of nervous syphilis, and these signs occur also in lesions of 
the foremost part of the third nucleus. 

Inequality of the pupils occurs in connection with all nuclear and peri- 
pheral ocular paralyses, and with cervical sympathetic paralysis. It accom- 
panies all defects of vision from lesions of the visual path between the eye 
and the external geniculate bodies, provided the appreciation of light be 
unequal in the two eyes. It may be congenital or associated with inequalities 
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of tho refraction of the two eyeSi and then has no pathological significance. 
It is commonly a sign of nervous syphilis. 

The Argyll Robertson pupil (reflex iridople^a) as originally described 
included loss of the light reflex, myosis, inequality and irregularity of the 
pupils. Atrophic changes in the stroma of the iris have also been described. 
These are best seen in blue-eyed persons in whom the stroma is not concealed 
by pigment, and they impart a fineness of texture and a pale, washed out 
tint that, in association with myosis, gives the eye of the tabetic so charac- 
teristic an appearance. 

The iridoplegia may be due to a lesion in the region of the posterior 
commisure and the aqueduct of Sylvius, and it is here that some believe 
the essential lesion of the Argyll Robertson pupil to lie. But the Argyll 
Robertson pupil of neurosyphilis is almost constantly associated with the 
other pupillary phenomena noted above, and it is difficult to see how a central 
lesion could produce any of these. In short, the pathogenesis of this familiar 
phenomenon still remains obscure. 

When reflex iridoplegia is met with apart from neuros3rphilis — which is 
but rarely — it is not accompanied by myosis, or irregularity of the pupils, 
and the absence of these signs is of diagnostic importance. 

It has been said to occur in disseminated sclerosis and in epidemic 
encephalitis, but the statement is one to be accepted with reserve. 

The Myotonic Pupil. — During the past fifteen years a number of writers 
(Foster Moore, Holmes, A die) in this and other countries have described a 
pupillary phenomenon which has the following components ; There is no 
reflex contraction to light, and there is a very slow contraction on converg- 
ence, followed by an extremely slow relaxation and dilatation. In some 
patients this condition is associated with a total loss of all tendon jerks. 
The patient is more commonly a young woman in normal health, the pheno- 
menon being discovered usually in the course of a routine examination of 
the eyes. It constitutes no disability. Serological examination of the blood 
and cerebro-spinal fluid is always negative, and the condition is not related 
to neurosyphilis or tabes, with which, however, it may be confused if a 
complete examination of the nervous system be not made. 

Total internal ophthalmoplegia is met with in lesions of the anterior part 
of the third nucleus, and in lesions of the lenticular ganglion in the orbit. 

Wernicke’s hemianopic pupil phenomenon is a test for the position of a 
lesion causing hemianopia. If the lesion is situated upon the visual path 
where that path contains the light reflex path, the pupil does not react when 
light is thrown on the blind side of the retina. In other words, this sign is 
present if the lesion is involving the visual path between the eye and the 
external geniculate body. When the lesion is between the geniculate body 
and the visual cortex in the occipital lobe, the pupil reacts equally well from 
the blind and from the seeing field. 

PARALYSIS OF THE CERVICAL SYMPATHETIC 

Synonym. — Horner’s syndiOme. 

So far as the eye and orbit are concerned, the sympathetic is the tonic 
retractor of the lid, the tonic protruder of the eyeball, and the tonic dilator 
of the pupil, and stimulation of this mechanism results in retraction of the 
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lid or widening of the palpebral fissure, exophthalmos and wide pupil, while 
paralysis of the cervical sympathetic produces narrowing of the palpebral 
fissure (cervical sympathetic ptosis), and a small pwil. It is custOmaij 
to include enophthalmos amongst the components oi cervical sympathetic 
palsy, but it is extremely doubtful that this is ever present. The excitation 
condition is seen in Graves’s disease ; the paralytic condition is of common 
occurrence in nervous diseases. The cervical sympathetic is also the tonic 
vaso-constrictor and secreto-motor nerve of the head generally, but dis- 
turbance of the mechanism does not often give rise to characteristic or 
important clinical phenomena. A curious lack of expression is, however, 
sometimes observable in the face on the side of the lesion. Cervical sym- 
pathetic paralysis occurs in the following clinical associations: (1) In all 
lesions of the cervical cord, especially when the last cervical and first dorsal 
segments or roots are damaged. It is common in syringomyelia. (2) In 
lesions of the cervical sympathetic trunk by trauma, pressure, growths, etc. 
(3) It is very common in tabes and nervous syphilis generally, where it appears 
as partial bilateral ptosis with small pupils. It appears to be a primary 
neuronic degeneration in this condition and never improves. 

FIFTH OR TRIGEMINAL NERVE 

Symptoms of Lesions of the Fifth Nerve. — Pain over the sensory 
distribution of this nerve occurs from irritating lesions and reflexly, if its peri- 
phery is irritated. AVith organic lesions in any part of its course, the pain is 
followed by sensory loss, corresponding with the part involved. The initial 
expression of this sensory loss in a progressive lesion of the fifth nerve : e.g, 
compression by an eighth nerve tumour, is loss of the corneal reflex. The 
peculiar disease, neuralgia, of which the pathological basis has not been as 
yet discovered, is practically confined to the distribution of this nerve. 
Herpes zoster over the distribution of this nerve is common, and results 
from a lesion by a virus infection in the Gasserian ganglion, and is in every 
resp(»ct comparable with that occurring in the distribution of the spinal 
nerves from similar lesions in the posterior root ganglia. It produces bad 
scarring, and when affecting the cornea is apt to produce ulceration, very 
destructive to the eye. It is accompanied by severe pain, which may be 
persistent for months. It should be borne in mind that the sensory supply 
to the cornea is entirely from the naso-ciliary branch, via the long ciliary 
nerves, and that herpes zoster of the cornea is usually accompanied by a 
small group of vesicles only at the tip of the nose on the same side. 

Taaie , — It has frequently been argued that loss of taste over the anterior 
two-thirds of the tongue follows destruction of the Gasserian ganglion and 
proximal portions of the fifth nerve. Cushing has, however, investigated 
this subject upon a series of cases of complete Gasserectomy, and has found 
that in every case the sense of taste was preserved. The path of taste thus 
seems proved. It is from the glossopharyngeal nucleus via the fasciculus 
solitarius, portio intermedia, facial nerve, chorda tympani and lingual nerve 
to the tongue. 

Trophic charigefi . — Lesions of the first division of the fifth nerve are often 
productive of serious corneal deterioration and ulceration, which may be 
followed by septic panophthalmitis. These changes, however, have been 
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proved to be the result of mechanical damage upon the insentient surface. 
If, for example, after destruction of the fifth nerve for neuralgia, the eye 
be carefully protected either by covering or sewing it up, these changes do 
not occur. After a little while, the ansesthetic cornea becomes much less vul- 
nerable, and will stand the wear and tear of ordinary life without disturbance. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The signs of such paralysis are not apparent to the patient, who 
experiences no difficulty in mastication, provided the lesion be unilateral. 
To the observer, the jaw deviates to the side of the paralysis on opening the 
mouth, on account of the action of the unopposed external pterygoid of the 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden. The floor of the mouth 
does not stiffen on the paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve is 
the rule in all cases of progressive muscular atrophy where the bulbar nuclei 
are affected. 

THE SEVENTH OR FACIAL NERVE 

This nerve supplies all the facial muscles of expression. In the petrous bone, 
it gives off a branch to supply the stapedius muscle. One quarter of an inch 
above the stylomastoid foramen, it gives off the chorda tympani, which enters 
a small foramen, the iter chordae posterius, which leads it to the tympanum, 
where it crosses the long process of the malleus and enters the temporal fossa 
by a canal, the iter chordae anterius, and subsequently joins the lingual, by 
which it is conveyed to the anterior two-thirds of the tongue and to the sub- 
maxillary and sublingual glands. 

1. BELL’S PARALYSIS 

Synonym. — Common facial palsy. 

Definition. — A common variety of peripheral paralysis of the facial 
nerve, sometimes of uncertain aetiology and sometimes a sequel of herpes 
of the geniculate ganglion. The paralysis almost invariably recovers, but 
if the recovery is slow, a very peculiar spasm or facial contracture may 
accompany or follow the recovery. 

Etiology. — Facial paralysis is rare at the extremes of age and it is most 
common in early adult life. The sexes are equally affected. Many different 
views have been held as to the pathogenesis of Bell’s palsy, as, for example, 
that it is the result of a local inflammation of the fibrous tissue forming the 
deep part of the sheath of the parotid gland, from which a process in the 
form of a sheath accompanies the facial nerve into the Fallopian aqueduct, 
and along which the inflammation extends and compresses the facial nerve 
in that canal. The proofs adduced in favour of this view are, that facial 
paralysis is so often accompanied at its onset by pain in the stylomastoid 
region and behind the mastoid process and by tenderness on pressure, and 
that in some cases there is very considerable swelling of the deep part of 
the parotid gland. Moreover, it might be thought that the pathological 
process begins outside, and subsequently spreads up the facial canal, since 
the loss of taste in the anterior two-thirds of the tongue, from involvement 
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of the chorda tympani, is so often not present when the palsy first appears, 
and develops in the course of a few days, as the inflammatory process spreads 
up the facial canal, and reaches the region where the chorda tympani leaves 
the facial trunk. However, it is apparent that this can be no more than 
speculation, lacking pathological confirmation. On the other hand, it is 
clear that a proportion of cases of Bell’s palsy are a sequel of herpes of the 
geniculate ganglion. There is also, in the experience of the present writer, 
a curious periodicity in the appearance of cases of Bell’s palsy in the late 
autumn and early spring. While this may perhaps be attributed to cold 
weather, it is perhaps more strongly indicative of an infective origin and 
suggests that geniculate herpes may be responsible for a greater proportion 
of cases of Bell’s palsy than is commonly believed. 

Symptoms. —The onset is usually rapid and sometimes even sudden. 
Pain of a neuralgic character below the ear, behind the mastoid process, or 
referred to the occipital region, is common, but it does not last more than a 
few days, and sometimes pain is entirely absent. On deep pressure upon 
the styloid region behind the ramus of the jaw on both sides, one can almost 
always elicit the fact that there is tenderness on the paralysed side, and 
sometimes obvious swelling of this region may be felt. The first sign of the 
facial paralysis is that the patient feels the face to be stiff when he attempts 
to move it. Subsequently, the paralysis appears rapidly, and the face is 
drawn over to the opposite side. The paralysed side is motionless, according 
to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be closed, and there is epiphora from 
])aralysis of the tensor tarsi. The paralysis at the corner of the mouth causes 
difficulty in articulation and escape of fluids on drinking, but the patient 
soon learns to dodge these disabilities. When the paralysis is partial it is 
nearly always the lower part of the face which is the most affected. The 
facial muscles soon become h}q)erexcitable to mechanical stimuli. In nearly 
all the severe cases, there is loss of taste over the anterior part of the tongue. 
It should be remembered that the sense of taste is confined to a very small 
area on the lateral edge of the tongue, sc-nie half an inch behind the tip. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to two years, the paralysis begins to 
recover, and invariably this recovery appears in the upper facial region 
first, and in almost every case becomes complete. We have seen perfect 
recovery follow complete paralysis lasting 21 months. Bilateral Bell’s palsy 
is not so rare as is supposed. When seen, there is usually a lapse of 4 or 5 
days before the second nerve shows signs of paralysis. The paralysis may 
become complete on both sides, or upon one only. Perhaps less common 
is recurrent Bell’s palsy. The writer has seen several cases of the kind, 
including one in which the patient has three separate Bell’s palsies, two on 
the right and one on the left side of the face. All recovered. 

Treatment. — Those who believe in a fibrositic setiology of Bell’s palsy 
will base their treatment on this hypothesis. Salicylates and iodides are 
given internally and mercurial inunction (3 grs. rubbed in over the mastoid 
region daily for 2 weeks). The local application of warmth and of such a 
counter-irritant as tincture of iodine may also be used. The patient is 
probably best kept in the house for the first week and instructed to massage 
the face gently using oilve oil for 5 to 10 minutes daily. In cases which show 
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early signs of recovery tlm is adequate, but when after a month or 6 weeks 
no evidence of recovery is seen, undue stretching of the paralysed muscles 
me-y be minimised by “ splinting ** the face. For this purpose a silver wire, 
rubber covered where it turns round the lip, may be bent so as to hook round 
the lip at one end and over the ear at the other, so that the mouth is kept 
symmetrical during facial movements. Gentle massage may also be con- 
tmued. In such cases it has been customary to give galvanic stimulation 
to the paralysed muscles. Since the present writer abandoned this practice 
many years ago, he has satisfied himself that recovery proceeds as quickly 
and completely without it, and the distressing facial contractures that are 
sometimes seen do not occur. In other words, electrical stimulation has no 
place in the treatment of Bell’s palsy. When geniculate herpes is in question, 
the vesicles and the swollen pinna require the local treatment suitable for 
this condition, 

Facial paralysis from caries of the temporal bone rarely makes any re- 
covery, and it is almost always complete and permanent. To remedy the 
unsightly and ]^ermanent distortion of the face, union of the peripheral 
trunk of the facial to the central end of the divided spinal accessory or pre- 
ferably the hypoglossal nerve, has been performed, and with considerable 
success. Section of the hypoglossal with consequent hemiatrophy and hemi- 
paralysis of the tongue produces no disability with speech, mastication or 
swallowing. It is not so much that reunion of this nerve restores volitional 
power to the face, but associated movement does return and also some after- 
contracture, which restores to some degree the symmetry of the face. 

F^ial Paralysis from herpes of the geniculate ganglion , — Among the 
not infrequent causes of facial palsy must be numbered geniculate herpes. 
Attention was first drawn to this cause by Ramsay Hunt. The herpetic 
vesicles, preceded by local pain, appear in the external auditory meatus and 
adjacent parts of the pinna, and sometimes also just behind the pinna and 
on the soft palate and anterior pillar of the fauces. When the innervation 
of the last named derives fibres from the geniculate ganglion, the clinical 
picture of geniculate herpes is apt to be a misleading one if it be not thought 
of. The patient complains of pain in the ear, and in the throat on the same 
side. As the eruption develops the fauces on the affected side are red and 
injected, and several small ulcers (ruptured vesicles) may be seen. At the 
same time, the vesicles appear in the ear, rupture, and give off a watery 
discharge which may be mistaken for otorrhoaa. The pinna may then swell 
very considerably. After some days, during which the patient may feel 
ill and be feverish (temperature of 1(X)° to 102° F.), a facial paralysis almost 
Invariably develops and becomes complete within 12 hours. In milder cases 
thep may be only initial pain in the pinna and the appearance of herpetic 
vesicles on the pinna without much swelling. It is in the severe cases that au 
erroneous diagnosis of middle ear disease with otorrhcea may be made and 
hazardous and unnecessary steps be taken to deal with this. According to 
Ramsay Hunt facial palsy always follows geniculate herpes, and undoubtedly 
many cas^ of tliia kind, where the herpetic eruption is minimal, escape 
accurate diagnosis. 

Diagnosis. — Care in diagnosis is necessary lest peripheral facial palsy of 
veiy unfavourable prognosis should be mistaken for it. The facial palsies 
which result frona lesions of the nerve in the temporal bone, from caries and 
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from tnmour, those due to lesion of the nerve iinthin the AkuU and from 
pontine lesions, rarely make any recovery. To this rule the following excep- 
tions must be made : In the peripheral facial paralysis of poliomyelitis, 
lethargic encephalitis, tetanus and diphtheria recovery always occurs, if 
the patient survives. 

Facial contracture , — In cases of long duration when recovery commences, 
the face goes into a condition of persistent spasm which causes often a very 
unsightly distortion of the face, which is very disappointing to the patient, 
who after waiting many months for improvement, now finds the* place dis- 
torted in the opposite direction and to a more severe degree than at the 
onset. No adequate explanation of facial after-contracture has ever been 
put forward, and no similar condition occurs after the lesion of any other 
peripheral motor nerve, so far as we are aware. It recovers slowly in the 
mfijority of cases. Patients should be warned from the first about the 
occurrence of after-contracture so that disappointment may be obviated, 
and at the same time encouraged as to the probability of complete 
recovery. 

The diagnosis is not difficult, and mistaken diagnosis means faulty ex- 
amination. In disease of the temporal bone, the facial palsy is accompanied 
by signs of such disease, which should be carefully sought, namely, deafness, 
perforation of the drum, discharge from the ear, and signs of long-standing 
otitis. 

Lesions within the skull are apt to co-involve the auditory nerve, the 
fifth nerve of the cerebellum, and the characteristic signs of tumour of the 
lateral recess are common. In the pons, hemiplegia, hemiataxy and hemi- 
ansesthcsia are likely to coexist. 

Course and Prognosis. — Recovery is so usual that it should be promised 
in every case. The date of recovery is often difficult to forecast. If at 
the end of a week after the onset there is the slightest trace of any volun- 
tary power in the orbicularis palpebrarum, which is the “ ultimum moriens ” 
of the facial muscles, or if any trace of faradic excitability to bearable stimuli 
remains, then it may be confidently said that recovery will be complete and 
rapid within 3 months, and that there will bti no contracture. Cases in 
which no complete paralysis occurs in any region of the face usually recover 
in a fortnight. In complete cases, with complete reaction of degeneration 
in the muscles, it is difficult to say when recovery will occur or when the 
('ftect of contracture will be at an end. Cases which show no loss of taste 
and, therefore, in which there is no great extension of the inflammatory 
process up the facial canal, usually recover rapidly. Traumatic facial 
paralysis from blows upon the side of the face, and obstetrical facial paralysis 
from the pressure of forceps during delivery, always recover and leave no 
sequela). 

2. PERIPHERAL FACIAL SPASM 

Synonym. — Facial hemispasm. 

Definition. — A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. Rarely it is associated with a slowly oncoming 
facial paralysis, and may follow a facial paralysis due to injur^^ 

Etiology. — This malady occurs in adults, and the onset is usually in- 
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sidiouB and without known cause. It is most often seen iii middle-aged 
women. It is certainly due to a lesion of the peripheral facial herVe trunk, 
and this lesion seems to be of such a nature as t^ irritate, and not in most 
oases to destroy ; but in rare cases partial destruction, with the appearance 
of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial mus- 
culature, which occurs at first at rare intervals, and subsequently becomes more 
and more frequent, so as in some cases to be almost continuous. Commencing 
locally, it tends to spread so as to involve the whole face in a sudden and 
hideous contortion. We have seen cases in which the attacks of peripheral 
facial spasm at first glance almost exactly resembled a Jacksonian fit of the 
face. The spasms may be so severe and continuous as to keep the eye closed 
for long periods together, and to interfere greatly with the work and enjoy- 
ment of life. The malady is associated with no other symptoms. Cases 
exist in all degrees of severity, from the mildest, in which an occasional flicker 
of the face occurs, to the most severe and incapacitating and unsightly 
malady. 

Course and Prognosis. — Some of the cases recover spontaneously, and 
others under treatment ; but when the malady becomes severe and the spasm 
hardly remitting, it is practically intractable, except by operative interference. 

Treatment. — In the milder cases, measures calculated to subdue chronic 
inflammation, such as mercury, iodides and salicylates, are said to be of 
benefit. In severe cases, the only remedy which affords relief is the injection 
of alcohol into the facial nerve either at the stylomastoid foramen, or as it 
crosses the ramus of the jaw half an inch below the external auditory meatus, 
or when one division of the nerve only is affected, in any part of the pes 
anserinus. 


THE AUDITORY AND VESTIBULAR NERVES 

Lesions of the cochlear nerve produce deafness, and in addition patho- 
logical changes in its peripheral termination are productive of tinnitus. 
Except from direct involvement of this nerve or of its terminations in the 
cochlea, deafness is practically unknown as a symptom of disease of the 
nervous system. In other words, lesions of the central auditory paths are 
not as yet recognisable by any known symptoms. 

Nerve deafness may be produced by any lesions of the cochlea and coch- 
lear nerve, and is confined to diseases of the temporal bone and labyrinth, 
lesions of the intermeningeal part of the eighth nerve by tumours, meningitis 
or pressure, and lesions of the lateral side of the medulla. The deafness is 
the same wherever the lesion may be, and the position of the lesion is to be 
deduced from the associated involvement of contiguous structures. Nerve 
deafness, which characterises lesions of the cochlea and its nerve, is distin- 
guished from deafness due to middle-ear disease by the facts that hearing 
both by air conduction and by bone conduction is diminished or lost, while 
in middle-ear deafness the hearing by bone conduction is increased. If a 
timing-fork in vibration be applied to the forehead until it is no longer audible, 
and then presented to the ear, it will not be heard aerially in middle-ear 
disease, since the aerial conduction is impaired in that condition. But in 
nerve deafness it is either not heard through the bone when the tuning-fork 
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ia applied, or if heard, when it has ceased to ne audible to bone conduction, 
will still be audible when presented to the ear. This is known as Einne’s 
test, and it is a reliable one. Weber’s test for nerve deafness consists in the 
application of a tuning-fork to the forehead in the middle line, the patient 
being ask^ which ear the sound comes to most. In middlC'-ear deafness 
the sound is heard best on the deaf side, and in nerve deafness it is best heard 
on the sound side. As a symptom of nervous disease, nerve deafness is met 
with in disease of the lateral region of the medulla, in tumours of the cerebello* 
pontal angle growing from the eighth nerve, following epidemic ^meningitis, 
and in syphilis of the nervous system, especially congenital syphilis. 


1. TINNITUS 

Etiology. — Tinnitus or the occurrence of persistent recurring noise referred 
to the ears may be produced by wax in the ear, by otitis media, or by any 
other condition of vascular congestion, or by inflammation in the region of 
the auditory mechanism. It occurs in those who work exposed to deafening 
noise, as in boiler-makers and riveters, and may be produced by the admini- 
stration of quinine and salicylates. It is much more frequently indicative 
of intractable disease of the cochlea, which often ends in complete deafness. 
Persistent tinnitus is a malady of adult life, the earliest cases occurring 
after puberty. It is rare for the malady to commence in old age. It begins 
insidiously, and as a rule without cause, but debilitating influences may 
precede its onset. 

Diagnosis. — The diagnosis of tinnitus presents no difficulty. A careful 
examination of the ears will discover and cause to be removed any local 
trouble in the external auditory meatus and tympanum. Moreover, these 
conditions do not give rise to persistent tinnitus with nerve deafness. 

Symptoms and Course.— The sounds commence faintly and often 
intermittently, and at first may be only perceived in stillness and silence at 
night, and later become louder and more persistent, and are often absol- 
utely continuous. The slight sounds may be low pitched, a low rumble 
like a distant wagon, or a faint murmur such as may be heard when a shell 
is held to the ear. The loud sounds are never low in tone. They may be 
humming, hissing, rushing or bell-like noises. The common simile used by the 
patient is that of a hissing kettle, of a gas jet, of a threshing machine, of a 
steam-engine, or of a room full of machinery. The same patient may have 
several sounds, sometimes successive and sometimes heard all at once. When 
the sounds are rhythmical they are usually synchronous with the pulse. 
In some of the oases labyrinthine vertigo occurs, and the attack may be 
heralded by an increasing intensity of the soimd. The condition of hearing 
in patients sufiering with tinnitus may vary in each case, and from time to 
time in any one case. In many cases hearing is perfectly normal, and may 
remain so for years, in spite of increasing tinnitus. One of my patients 
retained perfect hearing for over twenty years, with increasing tinnitus ; but 
the hearing rapidly declined afterwards. In many cases, however, there is 
some degree of nerve deafness on one or both sides. In the course of time 
the deafness increases even to absolute deafness, and in a few of them the 
noises persist in spite of absolute deafness. As a rule, the noises decrease 
as deafness becomes severe. 
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Prognosis. — Ibe prognosis is very uncertain, and in most cases unfavour 
able. In many cases the noises persist in spite of all treatment, sometimes 
treatment secures considerable relief, and not infrequently the symptom is 
removed by treatment. 

Treatment. — In the early stages the disease may be much benefited 
by the exhibition of salicylates and iodides. As a symptom, tinnitus is 
more affected by bromides than by any other drug, and these should be given 
in doses of from 10 to 20 grains twice or three times daily. The effect of the 
bromide is sometimes increased by the addition of from 5 to 10 minims of 
tincture of belladonna. 


2. VERTIGO 

Definition. — The word “ vertigo,*’ which by derivation means a 
** turning,” is used to designate any movement or sense of movement or 
unsteadiness either in the individual himself (subjective vertigo) or in external 
objects (objective vertigo) that involves a defect, real or seeming, in the 
equil^rium of the body. It is a sensation of involuntary movement, either 
of sunject or of external objects. It always involves a slight interference 
with consciousness, which, in severe vertigo, is often momentarily lost. 

AEtiolo^. — Vertigo is always the resiilt, direct or indirect, of disturbance 
of the labynnth, vestibular nerves or cerebellum. It is commonly associated 
with vomiting and with vasomotor and secretory phenomena, such as ” cold 
perspiration.” The disturbance of the vestibular mechanism which results 
in vertigo may be set up by multitudinous causes, among which may be 
mentioned toxic states as in specific fevers, and from the administration of 
alcohol, ansBsthetics and morphine, irregularities of blood supply as in fainting, 
loss of blood, cardiac feebleness, Stokes- Adams’ disease, and sudden alterations 
of position and in arterial disease ; from visual or bodily disorientation as in 
di^opia, dancing, swinging, sea-sickness and train -sickness ; in ansemic 
states ; in migraine, and as an aura in epilepsy ; in diseases of the tympanum, 
labyrinth and semicircular canals ; in diseases of the vestibular nerve and 
cerebellum, and in conditions of raised general intracranial pressure. 

Diagnosis* — ^The vestibular mechanism is closely connected functionally 
with the cerebellum, and the symptoms which result from its disturbance 
are almost identical with those resulting from lesions of the lateral lobe of the 
cerebellum, and comprise nystagmus to the side of the lesion, vertigo, forced 
movements, hemiataxy and hypotonus on the side of the lesion. There are 
two points which serve to separate the two conditions. In the first place, 
vestibulat lesionB are usually associated with nerve deafness, which is 
absent in cerebellar lesions, and secondly, the cerebellar symptoms are only 
marked in vestibular lesions when the condition is acute, or during acute 
exacerbations. 

Tests for vestibular lesions, — 1. Barany’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With 
an intact vestibular mechanism this causes irritation of the vestibular appara- 
tus with the appearance of nystagmus or lateral deviation of the eyes to the 
side of the irrigation. When the vestibular mechanism is impaired this test 
fails relatively or completely. 

2. If the patient to rotated either by placing him in a special rotating 
chair, or by turning him round several times in the standing position, lateral 
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conjugate deviation of the eyes immediately after tiie rotation will ehow 
nystagmus in the opposite direction to the rotation^ if the lab3rtinth on that 
side is intact. It will not appear if the functional activity of the vestibular 
mechanism is deficient. 

3. MENIBRE’S DISEASE 

Synonym. — ^Ijabyrinthine vertigo. 

Definition. — A malady in which paroxysmal attacks of severe laby- 
rinthine vertigo occur at irregular intervals, associated with ti,nnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic nature. 

Etiology. — The cause of this symptom-complex has always been 
obscure, and this is not surprising since until a recent careful pathological 
examination of the labyrinth in two cases of typical Meniere’s syndrome by 
Hallpike nothing was known of its underlying morbid anatomy. Meniere’s 
original hypothesis was that haemorrhage into the labyrinth as the responsible 
factor, but is inherently improbable and lacks pathological support. Accord- 
ing to Hallpike the essential lesion is a gross distension of the endolymph 
system together with degenerative changes in Corti’s organ and the presence 
of albuminoid coagula throughout the endolymph spaces. He regards these 
changes as incompatible with an infective origin, and as probably primarily 
degenerative in nature. 

The correlation of these changes with the paroxysmal character of the 
vertigo can at present only be surmised, but Hallpike believes that the 
attacks are probably due to rapidly induced bouts of asphyxia of the laby- 
rinthine end-organs caused by rapid rises of fluid pressure in response to 
small volume increases in the endolymph. 

Symptoms. — The attacks set m suddenly with a buzzing noise in the 
ears, followed immediately with intense vertigo, both subjective and objective. 
The vertigo may be so intense that the patient feels he is hurled to the 
ground. He often falls as if shot ; sometimes he has time to assume the 
sitting or lying position, before the vertigo reaches its height. Consciousness 
is often lost, or seriously impaired, for a few moments only. Spontaneous 
nystagmus occurs to the side of the lesion, and unilateral cerebellar signs 
on the side of the lesion. The patient becomes nauseated, and often vomits 
repeatedly. The skin is pale and covered with a clammy sweat. The patient 
lies perfectly still, and in terror lest the least movement should bring on more 
vertigo. The duration of the attack and the time taken in the recovery from 
an attack vary from a few minutes to 24 hours. Sometimes the attacks are 
excited by some sudden movement, such as coughing or sneezing, but they 
are usually without any such antecedent. They may occur during sleep, 
and wake the patient. The recovery from the attack is usually perfect, 
the vertigo disappearing ; but in some cases slight persistent vertigo remains 
between the attacks. When M4ni^e’s disease is persistent a slow onset of 
nerve deafness and signs of slow vestibular destruction follow, and as these 
signs deepen the attacks become less and less severe, and finaUy cease when 
the functions of the labyrinth become destroyed. 

The Diagnosis of Mdniere’s disease presents no peculiar difficulty, for the 
symptoms are highly characteristic, and although the attacks vary in the 
denee of their severity, from a slight momentary giddiness to a sudden 
falung, with the moat acute cerebellar symptoms, yet the first attack is usually 
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severe. The rapid disappearance of the symptoms is striking. Vertiginous 
attacks from all other causes must be excluded. In epilepsy consciousness 
is usually lost. In M^nidre’s disease it is momentarily impaired, and there 
is no convulsion. In acute cerebellar lesions the symptoms are very like 
those of lab 3 rrinthiiie vertigo, but they are not transitory in a few hours. A 
careful search of the nervous system for signs of organic nervous disease 
should in every case prevent any mistake. 

Prognosis. — The outlook in M4niire’s disease is uncertain. Some cases 
go from bad to worse in spite of treatment, and progressive deafness ensues 
with disappearance of the attacks. Many cases, however, recover perfectly 
with little or no impairment of hearing. 

Treatment. — The salicylates seem to have a definite specific effect upon 
the morbid process, and should be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedative 
effect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks, to the extent that it may be 
said that labyrinthine vertigo may be almost diagnosed by the beneficial 
effect of bromides upon it. They should be given in doses of from 10 to 20 
grains three times a day. Syphilis must be excluded, and if present, treated. 
Counter-irritation of the mastoid region has been recommended, and can 
certainly do no harm. 

THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve loss of taste over the posterior one-third of the 
tongue with some unilateral paresis of the phar}Tix. It is rarely involved 
alone ; but, with the other nerves taking origin in the neighbourhood, by 
tumours of the lateral region of the medulla. 

THE TENTH OR VAGUS NERVE 

This nerve is a mixed nerve. The motor fibres supply the voluntary 
muscles of the soft palate (except the tensor palati), pharynx and larynx in 
conjunction with the accessory fibres, and the non-striped muscles of the 
respiratory and alimentary tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx 
and oesophagus. Its visceral fibres supply the lungs, heart and abdominal 
viscera. No sensibility seems to be supplied to the abdominal viscera by 
this nerve, since with division of the spinal cord above the offshoot of the 
splanchnic nerves all sensibility in the abdomen is lost. 

Lbsions of the Vaqus. — The important signs of lesion of this nerve and 
its nuclei are x)haryngeal and laryngeal paralysis and loss of sensibility. 
S 3 rmptoms indicative of lesions of its complicated and mysterious visceral 
supply are neither well marked nor well understood, and in unilateral lesions 
seem to be entirely absent ; they are therefore not considered. 

Lesions of the vagus in the medulla are common. S 3 rringomyelia, when 
affecting that region, usually involves the nucleus ambiguus, causing unilateral 
palfiV of palate, phar 3 aix and larynx. Thrombosis of the posterior inferior 
cerebellar artery which supplies that region of the medulla containing the 
nucleus ambiguus is likely to produce vagus paralysis of the same side. Fro- 
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giessive mi^cular atrophy, in the form of progressive bulbar paralysis, 
may affect its cells, as do often polyneuritis and lethargic encephalitis and 
rabies. Lesions of the nerve roots often occur from tumours of the lateral 
region of the medulla, and growths outside the medulla from nerve roots and 
meninges, and here the lesion of the vagus roots is associated usually with 
those of the glossopharyngeal, spinal accessory and hypoglossal. In the 
neck perforating wounds and growths may implicate the nerve, and in the 
thorax tumours, particularly aneurysms and new-growths, are apt to oause 
paralysis of the muscles supplied by its recurrent branches. 

Unilateral pharyngeal paralysis, — This is characteristic of all "unilateral 
lesions of the vagus high up. It is recognised by the low-lying motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of 
the pharyngeal reflex on that side. There is no impairment whatever of 
deglutition. 

Bilateral pharyngeal paralysis, — This results from nuclear lesions of 
the nucleus ambigiius on either side, and is common in diphtheria, poly- 
neuritis, myasthenia gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasal re- 
gurgitation of liquids, the cheeks cannot be forcibly blown out, and there is 
difficulty in pronouncing final “ b ” and " g,’* the words “ rub ” and “ egg ” 
becoming “ rum and enck.*’ 

Total unilateral laryngeal paralysis, — Since the superior laryngeal nerve 
which supplies the cricothyroid muscle, which is the chief tensor and adductor 
of the vocal cords, is given off high in the neck from the ganglion of the trunk 
of the vagus, it follows that total paralysis of the larynx on one side can only 
result from a lesion of the vagus, between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side is 
motionless in the cadaveric position — ^that is, midway between abduction 
and adduction. The larynx is insensitive on the same side. There is some 
loss of tone of voice but no stridor. 

Unilateral abductor paralysis or recurrent laryngeal paralysis, — This occurs 
from all lesions of the trunk of the vagus below the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vocal cord on the 
side of paralysis lies close to the mid-line. It fails to abduct on taking a deep 
breath. There is no change of voice ; but there may be slight stridor on 
inspiration — the sensibility of the larymx is not affected. 

Bilateral abductor paralysis, — This condition is most commonly seen in 
the earlier stages of nuclear laryngoplegia, and is most often met with in 
tabes, sometimes in bulbar paralysis, and we have seen it in disseminated 
sclerosis. It occurs also in bilateral lesions of the recurrent laryngeal nerves 
in the thorax, which may occur from aneurysm and new-growths. It is the 
most dangerous form of laryngeal paky, as the vocal cords cannot be abducted 
from close to the middle line, and they tend to open during expiration, but to 
suck together during inspiration, and for this reason may cause death from 
asphyxia, or necessitate laryngotomy. 

THE ELEVENTH OR SPINAL ACCESSORY NERVE 

This nerve may be caught with the vagus by lateral lesions outside the 
medulla, or by lesions in the region of the jugular foramen ; but it is more 
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often damaged by injuries to the neck, and by operations for the removal 
of cervical glands. The spinal accessory nerve, as it crosses the posterior 
triangle of the neck, is very liable to injury, either from blows or from sudden 
strains, and most of the isolated trapezius palsies are due to local neuritis 
of the nerve trunk, so arising. Paralysis and wasting of the sternomastoids 
is conspicuous in most cases of myotonia atrophica. That of the trapezius 
is often conspicuous in the facio-scapulo-humeral type of myopathy. Both 
muscles are commonly affected in progressive muscular atrophy. 

When the stemomastoid is paralysed there is neither weakness com- 
plained of, nor deformity, nor peculiar attitude of the neck, other muscles 
compensating for its paralysis. The muscle does not harden when turning 
the head to the side opposite the paralysis, and its reaction to faradism is 
diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
raising the arm above the horizontal level of the shoulder and also difficulty 
in shrugging the shoulder or approximating the scapula to the middle line 
behind and therefore also in carrying the extended arm backwards. It 
produces a very ugly deformity, for the scapula unsupported by the trapezius 
rotates so that the superior internal angle appears as a hump in the slope of 
the neck above the clavicle, and there is also winging of the angle of the 
scapula with the axillary border of that bone horizontal. This paralysis of 
the trapezius may be confused with that of the serratus magnus, for in both 
winging of the angle of the scapula is marked. In trapezius palsy, however, 
the deformity is much more marked, the scapula is farther away from the 
spine, and is much more rotated. Tests for the movements of these two 
muscles and the faradic excitability should prevent any confusion. 

COMBINED LESIONS OF THE NINTH, TENTH, AND ELEVENTH 

NERVES 

No account of the glossopharyngeal, vagus and accessorius nerves is 
complete which does not consider their clinical interrelationships. Not only 
are they closely associated in part of their peripheral course, but their central 
origins are very intimately connected. It is therefore not surprising that in 
both central and peripheral nervous lesions two or more of them may be 
involved. A number of characteristic syndromes have thus been observed 
and described. We may classify these according to whether the causative 
lesion is intramedullary, or extramedullary (at the base of the skull, or in 
the neck). 

Intramedullary lesions include thrombosis, nerve cell degeneration (chronic 
bulbar palsy), and syringobulbia ; and its component symptoms (syndrome 
of AvelUs) are unilateral paralysis of the palatal, phaiyngeal and larjrngeal 
muscles, with a crossed hemianassthesia of syringomyelic type (for pain and 
temperatures). 

At the base of the skull injuries or new growths involving the jugular 
foramen may give rise to Schmidt's syndrome : unilateral paralysis of pharyn- 
geal, laryngeal, palatal, stemomastoid and trapezius muscles ; or to Jackson's 
syndromCy in which a hypoglossal palsy may be added to those of the above 
syndrome. 

Injuries high in the neck may produce Tapia's syndrome (first described 
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in bull fighters from penetrating wounds caused by the bull’s horn), wUch 
consist in unilateral paralysis of the vocal cord and tongue, the palate 
being intact. 


THE TWELFTH OR HYPOGLOSSAL NERVE 

The nerve supplies all the muscles of the tongue, both intrinsic and 
extrinsic. 

Unilateral lesions of the hypoglossal nerve are usually the result of tumours 
in the lateral region of the medulla, or local lesions just lateral to the medulla, 
and catching the nerve roots. Hemiatrophy of the tongue is perhaps more 
commonly seen in tabes than in any other condition. A hemiatrophy also 
occurs in cases of facial hemiatrophy, where the lower distribution of the 
fifth nerve is the region affected ; but this variety does not involve paralysis 
of the tongue. Spastic paralysis of the tongue, with well-marked dysarthria 
and dysphagia, occurs in double hemiplegia and amyotrophic lateral sclerosis. 
Atrophic paralysis of the whole tongue, with exactly similar defects of 
articulation and swallowing, occurs when the hypoglossal nuclei are affected, 
and is commonly seen in progressive bulbar paralysis and sometimes in 
polyneuritis and myasthenia gravis. The sole physical sign of a lesion of 
one hypoglossal nerve is atrophic paralysis of one side of the tongue with 
loss of faradic excitability. The affected side of the tongue shrinks and comes 
in the end to consist solely of mucous membrane, fibrous tissue and glands. 
The tongue becomes sickle-shaped, with the concavity on the paralysed 
side. There is little impairment of movement, and no defect of articulation 
from a unilateral lesion. 

The treatment is that of the condition causing the paralysis. 


TRIGEMINAL NEURALGIA 
Synonym. — Tic Douloureux. 

Definition. — A disease of the fifth cranird nerve, in which no definite 
morbid changes in the nerve have been discovered, and in which no loss of 
function, either motor or sensory, occurs in the distribution of the nerve. 
The chief feature of the malady is the occurrence of pain of varied intensity 
which tends to be paroxysmal, and is often excruciating. Tenderness over 
the branches of the fifth nerve is always present during the bouts of pain, 
and when the third division of the trigeminal nerve is affected there is 
conspicuous unilateral furring of the tongue when pain is present. 

etiology. — The malady is first met with at the age of puberty ; it is not 
seen in childhood. In the earlier years of adult life it b often a mild and 
curable condition, though notable exception to thb rule may occur ; but as 
age advances, and especially after the age of 50 years, it tends to be increas- 
ingly severe and intractable by any measures save those for the destruction 
of the affected branch of the nerve, or of the Gasserian ganglion. No causal 
factors can be adduced. The sexes are equally affected. It is much more 
common in cold and damp climates than in southern and dry countries. 
Any debilitating influences, such as overwork, general ill-health and specific 
fevers, especially influenza, may preceded the onset of the malady. 
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Symptoms. — The chief feature of the malady is pain, which may be 
general throughout the area of distribution of the nerve, but which is more 
commonly confined to one of the three divisions of the nerve and often to 
one branch of a division. It is characteristic for the pain of neuralgia to 
commence locally, and subsequently to spread in each attack and gradually, 
in the course of the disease, permanently to invade a larger area. Two 
different kinds of pain occur, the sharp and paroxysmal, and the dull and 
continuous pain. The paroxysmal pains are sudden in onset and in cessation. 
They have a lightning-like character, and are described as piercing, knife- 
like, or as if the affected region were penetrated by red-hot wires. Often 
quite spontaneous, these pains may be brought on by touching the surface, 
by a cold draught, by movement of the face and jaw, or by the act of 
swallowing, and in this last condition mastication and deglutition may 
become so difficult as to render feeding the patient a matter of great anxiety. 
When the paroxysms are occurring in a severe case the patient remains for 
a period, which may be from a few minutes to several hours, paralysed under 
the fear of the pain, unable to move a muscle lest a spasm more dreadful 
then the last should occur. The paroxysmal pains are usually followed, if 
severe, by a more lasting dull continuous pain often of a boring character, 
and sometimes such pain becomes absolutely continuous. The skin over 
the affected region is sore and tender after the paroxysm, and the patient 
may be unable to bear brushing the hair or shaving the face. The pain 
may be of every degree of severity, from mild momentary starts to con- 
tinuous incapacitating pain, interrupted only by excruciating attacks of 
agony which render life a piteous burden. The distribution of the pain 
may be anywhere or everywhere in the distribution of the trigeminal nerve. 
The lightning-like onset of the agony often causes convulsive spasm of the 
face and of the body and limbs, and from this feature the names “ tic 
douloureux,” “ spasmodic neuralgia,” and “ epileptiform neuralgia ” arose. 
The tender points of Valleix are constantly present during the attack, and 
for some little time after. When the first division is affected, the tender 
points are found above the supra-orbital notch, over the external angular 
process, on the upper outer aspect of the nose, and on the globe of the eye. 
When the superior maxillary division is affected the chief tender point is 
over the infra-orbital foramen, while other points may be found over the 
points of eidt of the temporo-malar nerves and in the roof of the mouth. 
When the third division of the nerve is involved, the chief tender points 
are over the mental foramen, the side of the tongue, and just in front of the 
external auditory meatus. When the third division is affected, unilateral 
furring of the tongue, which always occurs when the pain is present and 
which does not seem to occur with organic lesions of the fifth nerve, nor 
constantly in any other malady except neuralgia, is seen. Vasomotor and 
secretory disturbances are common. During the paroxj^sms, tears and 
saliva may flow in abundance. The trophic changes which have been de- 
scribed in the skin are usually the result of rubbing during attacks of pain, 
or of the application of heat or liniments. Local greying of the hair, 
however, does undoubtedly occur. The clinical picture of trigeminal 
neural^ is completed with varying degrees of general physical iU-health, 
mental apathy and depression, which occur in proportion to the frefjuency 
and severity of the attacks, the presence of continuous pain, the ability to 
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tolro food and to sleep, and the possibility of taking any interest in life. . 
It is surprising in England how few of the sufierers from severe neuralgia 
become habitual drug^takers. 

Course. — In patients under the age of 40 years the malady is often tran- 
sient and is completely and permanently recovered from, though even at 
this age cases occur which are only amenable to surgical interference. But 
when the malady commences after the age of 40 years, it is the rule for it 
to become progressively worse. The paroxysms become more severe, and 
occur at shorter and shorter intervals, continuous pain sets in, sleep and the 
taking of nourishment become difficult, and useful life becomes more and 
more restricted. 

Diagnosis. — There should be no difficulty in making a correct diagnosis 
if proper care be taken. In the first place, all local cause for pain in the 

S heral distribution of the trigeminal nerve should be excluded. The 
should be most carefully examined and the jaws skiagraphed for any 
concealed disease, which should be put right if present. Organic disease 
of the fifth nerve can be excluded by the facts that such disease cannot long 
exist without signs of loss of function, which never occur in neuralgia. 
Diminution of sensibility, which is first marked perhaps by increased toler- 
ance of the conjunctiva and cornea to touch, and weakness of the muscu- 
lature with deviation of the chin on opening the jaw, and diminution of taste 
are certain signs of a local organic lesion. Moreover the pain of neuralgia, 
with its lightning onset and cessation, is hardly imitated by any pain of 
organic origin. Ocular conditions, such as glaucoma, which may give rise 
to agonising pain, can hardly be mistaken for neuralgia. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distribution of the fifth nerve are absent, 
or, if present, adequately dealt with, it is essential to improve the nutrition 
ani general physical health with tonic, dietetic and hygienic treatment, 
and such remedies alone will often cure slight cases. It is important to 
remember that in its early stages, the malady shows complete remissions of 
long duration. These remissions do indeed tend to become shorter after 
some years, but their occurrence suggests that, in planning treatment it is 
essential to consider the circumstances of each individual case. Thus, if a 
patient who may be expected to enjoy a long period of freedom from pain 
can be tided over the present attack by medical means, it is clearly not wise 
to give an alcohol injection. This confers a long period of “ cover ” from 
pain which the patient will probably not require, and the premature recourse 
to injection means that in the end more injections may be called for than 
would otherwise have been needed. 

With this qualification, treatment may be undertaken on the following 
lines : Tr. gelsemii in doses of from 10 to 20 minims thrice daily is an admirable 
remedy, and arsenic is a useful adjuvant. All the analgesic antipyretics 
of the coal-tar series are of great value, not only as immediate relievers of 
pain, but also as curative agents, and among these aspirin is most important. 
In cases where malaria has been recently present, quinine should never be 
omitted. In very severe cases, and when operation is to follow, morphine 
is an invariable temporary relief to the pain. But if persisted in, the bene- 
ficial effects of moderate doses soon disappear. In every case except in 
old subjects, a thorough trial of the above treatment should be made over a 
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^ sufficient period to make a competent judgment of its efficiency or inefficaey, 
as the case may be. When failure is met with, and in old subjects, who 
win be found to respond little if at all to such treatment, opetative relief 
should be sought. In the first place, the injection of alcohol should be 
performed, and if this fail, as it sometimes does, on account of anatomical 
peculiarities of the individual, recourse should be had to the operation for 
dividing the fifth nerve proximal to the Gasserian ganglion. The permanence 
of the effect of alcohol injection varies, sometimes lasting relief is obtained ; 
more often, after a period which varies from months to years, some return 
of the pain occurs. It is, however, a most difficult procedure for the operator, 
and requires great skill and experience. While absolutely devoid of risk 
in skilled hands, alcohol injection should never be undertaken by pne who 
has not special training in its performance. The radical operation produces 
final cure. 


GLOSSOPHAEYNGEAL NEURALGIA 

Definition. — A comparatively rare form of neuralgia within the dis- 
tribution of the glossopharyngeal nerve. It is strictly comparable with 
trigeminal neuralgia in the quality and severity of the pain, its paroxysmal 
incidence, the remissions in its course, its provocation by special stimuli, 
and finally by the absence of any discoverable lesion in, or loss of function 
of, the nerve. 

Etiology. — Nothing is known of its setiology. It is most frequently 
seen in middle-aged or elderly males. A symptomatic neuralgia of the 
same distribution is occasionally found in cases of carcinoma of the tongue 
in which the growth invades the faucial region. 

Symptoms. — When fully developed, the malady consists in paroxysms 
of shooting pain of great severity in the region of the throat and ear. The 
exciting stimulus is commonly the act of swallowing. But just as in tri- 
geminal neuralgia the pain may at first be confined to a single branch of 
this nerve, so in glossopharyngeal neuralgia, the pain may for long be con- 
fined to the tympanic branch, the pain being felt deep in the ear. This 
pain does not spread to the pinna. In other cases, pain in the faucial region 
predominates, the pharyngeal branches being affected. As in trigeminal 
neuralgia, the patient may enjoy long intervals of freedom from pain. During 
a paroxysm the patient screws up his face and may hold his head in his hand 
as does the subject of trigeminal neuralgia. 

Diagnosis. — The presence of neuralgic pain of great severity, provoked 
by the act of swallowing, and in its general characters and behaviour re- 
sembling the very familiar and characteristic paroxysms of trigeminal 
neuralgia, but differing from these in its restriction to the ear and throat, 
ocouirmg also in the absence of objective signs of a lesion of the cranial 
nerves ; these together are the features which make a diagnosis of glosso- 
pharyngeal possible and easy. 

Treatment. — In the early attacks, the same forms of medication em- 
ployed in trigeminal neuralgia may bs employed. If the pain does not 
respond to these, then surgical measures are called for. The tympanic 
branch of the nerve leaves the main trunk within the skull, so that when 
pain in the ear is present an intracranial section of the glossopharyngea 
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nerve is necessary. On the other hand^ when pain is conhned to the die- ^ 
tribution of the pharyngeal branches, division of the nerve high in the neck 
is adequate. But intracranial section appears to be the operation of choice. 

FACIAL HEMIATROPHY 

Synonjrm. — Farry-Rombcrg syndrome. 

Definition. — A peculiar malady confined to some part of the distribution 
of the trigeminal nerve, or rarely extending from thence on to the area of 
sensory distribution of the upper four cervical nerves. It is characterised 
by a progressive atrophy of all the tissues, skin, subcutaneous tissue, muscle 
and bone, without sensory loss or paralysis. It comes to an arrest after a 
few years. No pathological condition has been discovered to account for 
the atrophy. 

The disease may commence in childhood even as early as the second year, 
but it is most commonly started in early adult life. Females are much more 
often affected than males. 

Symptoms. — The atrophy may be distributed over the whole area of the 
supply of the trigeminal nerve, or, as is more usual, may be confined to one 
or more of its branches. In general atrophy, a gradual diminution in the 
bulk of the whole side of the face is the first indication of the disease. When 
the disease is confined to one of the three great divisions of the nerve, the 
atrophy usually commences in one spot, commonly on the cheek just below 
the malar bone, where the skin becomes thin and pale from loss of pigment, 
and the down falls out. The submalar fat disappears, leaving an unsightly 
hollow. The atrophy spreads to the side of the nose, where the cartUages 
and bones become gradually smaller. The jaws gradually decrease in size 
upon the affected side, until they are too small to hold the teeth, which are 
actually pushed out by the decreasing size of the tooth sockets. The half 
of the tongue upon the affected side decreases in size, and thereby is rendered 
sickle-shaped. Even the eye may be remarkably lessened in size. The 
upper part of the first division of the fifth does not seem so liable to involve- 
ment, for it is rare to see any diminution of the size of the forehead, or dropping 
out of the hair of the scalp. The atrophy not uncommonly affects the ear. 
The skin in the end becomes very thin and parchment-like. 

Treatment. — The only treatment is cosmetic, to improve somewhat the 
appearance of the face, by the injection of semisolid paraffin, to replace the 
fat and fill the unsightly submalar hollow. 


THE SIGNS OF LOCAL LESIONS WITHIN THE SKULL AND BRAIN 

Owing to the complete inaccessibility of the central nervous system to 
direct examination by any method comparable with those in use in the 
case of the viscera, the clinical localisation of disease within that system must 
necessarily depend upon the study and interpretation of disorders of function 
in tissues innervated by the nervous system. Many bodily functions have 
a localised representation in the brain and in the spinal cord. It must be 
remembered, however, that in clinical diagnosis we are concerned not directly 
with the localisation of functions within the nervous system, but with some- 
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thing rather different, namely, the localisation of symptoms of lesions. A 
simple example will serve to make this distinction clear. In a case of uni- 
lateral ataxy of movement, our object is to locate the lesion which by damag- 
ing some part of the nervous mechanism has allowed ataxy to develop. We 
may decide from our examination that this lesion is within the cerebellum, 
and we conclude that a destructive lesion of this organ is followed by ataxy. 
This ataxy is clearly produced by the activity of the intact remaining parts 
of the brain, working without the co-operation of the cerebellum. In this 
instance we have not localised any “ function ” of the cerebellum ; we have 
simply localised the symptom following a lesion of this organ. Nor can we 
conclude that one of the functions of the cerebellum is to prevent ataxy, the 
fact being that the functions of this organ are still very imperfectly under- 
stood. Nevertheless, the localisation of symptoms of cerebellar lesions can 
be performed with reasonable accuracy. 

This brings us to a brief consideration of the ways in which lesions within 
the nervous system may disturb its functions. The functions of a region of 
the brain that is directly involved in a disease-process may be deranged in 
either of two ways. They may be stimulated to overaction, or they may be 
impaired or destroyed. We may thus speak of “ irritative ” or excitatory 
symptoms on the one hand, and of paralytic symptoms on the other. A Jack- 
sonian fit is an example of the first ; a hemiplegia of the second. Further, 
although there is some measure of localisation of topographical and of func- 
tional representation within the brain, normally this organ works as a whole 
and derangement of the functions of one region may derange the functions of 
the whole, as we have already seen illustrated in the case of cerebellar ataxy. 
There is another way in which such general disturbance may follow a local 
lesion, and that is by what is known as diaschisis or shock. We see this mode 
of disorder in the coma which accompanies a cerebral ha)morrhage. In this 
state the cerebral hemispheres are for the time being out of action, even those 
parts that are not actually damaged by the lesion. Such shoch symptoms are 
necessarily transient. A final group of symptoms are those we speak of as 
“ release symptoms. When the coma of the hemiplegic subject has passed 
off, he is left with paralytic symptoms, namely, the hemiplegia. In a few 
weeks the paralysed limbs become spastic, their tendon jerks increase, and 
clonus makes it appearance. These symptoms of persistent overaction of 
nervous mechanisms freed by the lesion from the normal control of higher 
mechanisms, are what we refer to when we speak of release symptoms. 
Such symptoms may persist for years and may in some instances entirely 
dominate the clinical picture. But the practical task of localising lesions is 
sometimes even more complicated than this analysis of disorders indicates. 
The degree of disturbance of function produced by any lesion depends also 
on temporal factors. A suddenly arising lesion, such as an arterial occulsion 
or a haemorrhage, or a direct injury is apt to produce a much more severe 
and widespread disorder of brain function than a slowly developing lesion. 
Thus, the intracranial cavity may come to accommodate a large new growth 
which compresses and markedly deforms the brain without giving rise to any 
subjective discomforts or disabilities, a: to any abnormal physical signs dis- 
coverable on examination. Again, it is known that a chronic cerebral or 
cerebellar abscess is commonly present for some weeks before it reveals its 
presence by signs or symptoms. This is its period of clinical latency. Finally, 
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a tumour within the brain, while it may give rise to symptoms of a general 
rise of intracranial tension, such as headache, papillcedema and sickness, may 
yield on examination no localising signs, and tins not necessarily because it 
is in what is known as a “ silent area ” of the brain. Or, it may cause but a 
minimal disturbance of local function even when large regions of known and 
specific function are directly involved. Finally, we have to take into con- 
sideration that space-occupying lesion within the skull or brain may come 
ultimately to produce indications of local disorder of function in parts of the 
brain remote from the lesion. These may be spoken of as false localising signs. 

From what has been said it will be apparent that at least two factors 
determine the symptoms associated with disease within the brain, namely, 
(i) the localisation of the lesion, and (ii) the nature of the lesion. The latter 
determines its rate of development, its stimulating or paralysing effects upon 
the nervous tissue, and its capacity for producing remote effects. 

Hence it is that the localisation of a lesion within the brain (the topo- 
graphical diagnosis) and the determination of its nature (the pathological 
diagnosis) are frequently something more than a simple essay in applied 
anatomy and physiology, and that complete diagnosis calls also for a know- 
ledge of the natural history of the different disease-processes, that is, for 
clinical experience. In this chapter we must be content with a brief con- 
sideration of the signs upon which we depend for the localisation of symptoms. 
We may take first the various regions of the brain, and secondly, since we 
have to deal not only with lesions within the brain, but also with all lesions 
within the skull, that may be outside the brain, we will consider the symptoma- 
tology peculiar to lesions in the three cranial fossee. 

The Cerebral Hemispheres 

General lateralising signs. — A lesion within or involving one hemisphere 
may reveal by the signs it produces whether it is right- or left-sided without 
affording further localising information. Such signs are unilateral diminution 
or absence of the abdominal reflexes, a unilateral extensor type of plantar 
response, and a just perceptible unilateral paresis of movements of the lower 
part of the face. 

The frontal lobes . — These include that part of the hemisphere anterior to 
the ascending frontal convolution. The lesions to be met with in this region 
include tumour, abscess and thrombosis of the anterior cerebral artery, the 
last named being comparatively rare. 

The syndrome of the anterior cerebral artery consists of spastic weakness of 
the crossed lower limb with the appropriate changes in the reflexes, sometimes 
a slight degree of weakness of the crossed face and arm, sometimes forced 
grasping and groping in the arm of one or both sides, and apraxia of the left 
arm. There may also be some mental obfuscation. 

The syndromes of frontal lobe tumour vary according to the rapidity of 
development of the tumour and under other factors not fully understood. 
As a rule an early, if not the initial, symptom is a change in the patient’s 
mental state. He becomes apathetic and lacking in initiative. The associa- 
tion and flow of ideas tends to fail. He sits about idly. He is apt to permit 
the unhindered passage pf urine and even of faeces, and to be totally indifferent 
to and unaware of the social embarrassments such conduct involves. This 
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of ‘‘ incotttinenoe ” is in fact a diagnostic symptom of great value in 
frontal lobe lesions. Rarely, tbe patient develops an abnormal facetiousness 
and euphoria — ^the so-called Witzelsucht.” Movement is disordered by the 
development of apraxia, and sometimes by that of forced grasping and grop- 
ing, another useful sign of frontal lobe involvement, though it must be 
admitted one occasionally seen in lesions elsewhere in the cerebral hemi- 
spheres, as in a case under the care of the present writer in which bilateral 
grasping and groping and forced sucking were prominent features, the lesion 
being found at necropsy to be a bilateral degeneration of the thalamus. 
Nevertheless, this sign is an important one. It has been analysed by Walshe 
and Robertson into two components : (1) Volitional grasping movements 
made by the conscious patient when some object is felt by him in his palm 
or is seen by him to aj)proach his hand. These movements wane and cease 
when consciousness is failing, or when attention is defective. (2) A true tonic 
reflex grasp of any object held in the hand, if this object be so pulled away 
by the observer (or by the patient with his other hand) so as to put the 
flexors of the fingers on the stretch. The flexors tighten as the pull is main- 
tained and may become of great force, so strong indeed that sometimes tlic 
patient can be pulled out of tbe bed by this involuntary grasp which he is 
unable voluntarily to relax. This reflex may persist even though conscious- 
ness be lost. If the orbital lobule be involved, there may be bilateral anosmia 
and even direct pressure upon one optic nerve. These two symptoms will be 
further considered in connection with the syndrome of the anterior fossa of 
the skull. The tumour being an expanding and space-occuping lesion may 
when in this situation lead to the appearance of slight crossed hemiparesis, 
and when left-sided may be accompanied by motor or “ expressive aphasia. 
When, in the case of tumour, the corpus callosum is involved, the patient 
becomes completely apathetic and silent and immobile, displaying no 
initiative of any kind. 

Syndromes of the central region (region of the '' motor cortex ^) — Hemiplegia 
is the characteristic paralytic manifestation of a lesion, Jacksonian fits of an 
“ irritative ’’ lesion. Such a fit may be followed by transient hemiparesis, 
and in the case of tumour by a slowly progressive and permanent hemiplegia. 
Local involvement of some part of this region will affect face, arm or leg 
predominantly according to its situation. 

Conjugate deviation of the head and eyes may be met with, away from the 
side of the lesion, if this be irritative, as at the commencement of an apoplexy, 
or of a local fit, or towards the side of the lesion if the lesion be paralysing. The 
two forms of conjugate deviation often follow the one after the other, from 
the same lesion which is at first exciting and afterwards paralysing. Con- 
jugate deviation of the head and eyes is seen with acute lesions rather than 
with those of slow development. The more deeply the lesion extends into 
the sublying white matter, the- more does it tend to produce an extensive 
hemiplegia, since the jjyramidal fibres converge from the cortex tovrards 
the capsule. Loss of localisation to sensory stimuli is not infrequent from 
simultaneous involvement of the neighbouring post-central convolutions. 

Parietal lobe . — A characteristic seri?s of sensory disorders may mark 
the presence of a lesion in this region. These include defective localisation 
of tactile stimuli, defective appreciation of two simultaneous contacts 
(Weber’s compass test), defective appreciation of three dimensional space 
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(i.e, of size and form). There is, in addition, defective power of differentiating 
varying intensities of stimulus (painful or thermal), and a ready fatigue 
of sensory functions. The simple recognition of painful and thermal stimuU 
may be relatively intact. It will be seen that the defects in spatial dis- 
crimination which result from these modes of sensory loss lead to that 
inability to recognise and identify objects held in the hand, or to describe 
their size, shape or texture, which is known by the name of astereognosis* 
The appreciation of active movement and passive position is apt to be faulty, 
and some ataxy may result therefrom. Trophic changes may be.observ^ 
in the periphery of the limbs, and lesions in this situation seem to be re- 
sponsible for the arrest of growth which is seen in cases of infantile hemi- 
plegia. Jacksonian attacks, consisting of a peripheral sensory aura, some- 
times followed by convulsions, occur. These localising signs are confined 
to the opposite side of the body. 

Occipital lobes , — Lesions of the cuneus and region of the calcarine fissure 
on the mesial aspect of the occipital lobe result in hemianopia of the opposite 
field, but central vision escapes. Gordon Holmes has found that if the 
lesion is limited above the calcarine fissure a quadrantic hemianopia of the 
lower field results, and if the lesion is below the calcarine fissure the <juad- 
rantic hemianopia resulting is of the upper field. Since central vision is 
represented at the posterior pole of the hemisphere, a lesion of the posterior 
pole causes central hemianopic scotoma, vision in the periphery of the field 
remaining intact. Consequently a bilateral lesion of both posterior poles 
will result in bilateral central scotoma, and a bilateral lesion of the calcarine 
region will produce blindness of both peripheral fields, central vision remaining 
intact. If the lesion extends deeply into the occipital lobe so as completely 
to sever the optic radiation to the occipital cortex, complete hemianopia, 
affecting both the central and peripheral part of the visual field, will occur. 
The hemianopiaa resulting from lesion of the occipital lobe are distinguished 
from those due to lesion of the optic tract by the fact that in the former 
the pupil reacts to light thrown on to the blind part of the field (Wernicke’s 
hemianopic pupil phenomenon). On the outer surface of this lobe, a lesion 
extending deeply on the left side may sever the connection of the visual 
centres with me speech centres, and so produce word-blindness. Such a 
lesion is usually situated at the junction of the left occipital and temporal 
lobes. Jacksonian attacks are often of great value in occipital localisation, 
and take the form of visual hallucinations, often accompanied by transient 
hemianopia. 

Temporal lobe , — The uncinate and hippocampal regions of this lobe are 
the cortical seats for taste and smell, and the localising symptoms which are 
rarely absent when lesions in this region exist are Jacksonian attacks in the 
form of hallucinations of taste and smell, nearly always of an unpleasant 
nature. The hallucination is often immediately followed by a “ dreamy 
stare,” during which smacking movements of the lips, or champing movements 
of the jaw, or spitting may occur. Experience seems to prove that all highly 
organised hallucinations, whether auditory, visual or psychic, when occurring 
from organic lesion of the brain, point to a lesion in the uncinate region. 
The senses of taste and smell are not lost from a unilateral lesion of this 
region, since they are bilaterally represented in the cerebral hemispheres. 
The outer surface of the temporal lobe is concerned with hearing, but from 
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the complete semi-decussation of the auditory path, unilateial lesions 
never pr^uce detectable deafness. On the left side, however, the temporal 
tobe is concerned with speech, and destruction results in serious disorder of 
speech functions. Inasmuch as lesions of this region are situated far forward 
toward the insula, they result in verbal aphasia,*’ or towards the centre of 
the convexity of the temporal lobe, in amnesia, or lack of recall of words 
and “ word-deafness,” while if towards the posterior limits of the lobe they 
produce “ word-blindness ** from severance of the visual path to the speech 
region. Deeply seated lesions isolating the speech region from the incoming 
auditory path produce jargon aphasia. Jacksonian attacks, consisting of 
auditory hallucinations, which may or may not be followed by aphasia or by 
convulsions, may occur. Extensive lesions of the left temporal lobe cause 
much mental impairment. On account of the wide excursion which the optic 
radiation makes into the deep part of the temporal lobe in its course from the 
thalamus to the cuneus, homonymous hemianopia, especially of the upper 
quadrants, is very common in deep-seated lesions of the temporal lobes. 
The occurrence of incontinence of sphincters of a mental type is occasionally 
seen in some cases. When lesions extend deeply there may be a paresis of 
the opposite face for emotional movements, out of all proportion to the loss 
of volitional movements. 

Internal capsuh . — In this region, the chief motor tract is condensed into 
a small space, and is situated immediately in front of a narrowly localised 
sensory tract, while not much farther, posteriorly, the visual path enters the 
thalamus. Lesions of this region therefore produce severe and widely-spread 
hemiplegia of the opposite side, often associated with hemiansesthesia and 
not infrequently with hemianopia of the opposite side. From the proximity 
of the thalamus and corpus striatum, there is often involvement of these 
structures in a capsular lesion, with appearance of the characteristic, spon- 
taneous involuntary movements and sensory loss. 


Basal Ganglia 

Optic thalamus . — A very characteristic clinical picture results from de- 
struction by thrombosis of this structure which is termed the “ thalamic 
syndrome ” of Dejerine and Roussy ; there is hemiparesis with spontaneous 
involuntary movements of the opposite side, which may be of the nature 
of tremor, intention-tremor, choreic, athetotic, dancing or irregular move- 
ments. Most post-hemiplegic involuntary movements are due to a lesion 
of the thalamus. In addition, there is hemianesthesia, often with a charac- 
teristic hyper-sensitivity to aggressive stimuli, such as tickling, cold water, 
etc., which may produce agonising distress. Sometimes spontaneous, 
constant and unrelievable pain occurs on the opposite side. Emotional 
movement of the opposite face may be impaired much more than is volitional 
movement. The thalamic syndrome is not invariably, or even commonly, 
seen when the lesion is a tumour. In this case, as Smyth and Stern have 
pointed out, the symptom-complex varies according to whether the growth 
primarily arises in this structure or intades it from its lateral aspect. In 
the former case they arise in the sub-ependymal glia and spread laterally. 
They are characterised by early mental deterioration, with conjugate ocular 
palsies. Sensory changes are absent or only terminal in appearance. In 
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the case of tumours secondarily invading the thalamus from its lateral side, 
sensory changes of the order described under the “ thalamic syndrome ” 
of Dejerine and Roussy, Head and Holmes, are seen. 

Corpm striatum , — Little is certainly known of the symptomatolo^ of 
focal lesions of this structure, and the various syndromes (tremor-rigimty, 
athetosis) which have been described are associated with difPdse l^ions 
involving other parts of the cerebral hemispheres in addition to the corpus 
striatum. However, a local lesion (thrombotic) in a neighbouring mass of 
grey matter, the corpus subthalamicum, or corpus Luysii, is followed by 
violent unilateral choreiform movements, the so-called apoplectic chorea. 

Region of the falx cerebri . — Lesions of this structure are likely to afiect 
both hemispheres equally. Tumours opposite the paracentral lobules cause 
bilateral crural monoplegia, and those in the posterior region of the falx, 
bilateral hemianopia. Thrombosis of the 8ux>erior longitudinal sinus pro- 
duces widely spread bilateral softening of the hemispheres, with double 
hemiplegia. 

Corpora quadrigemina . — The oculo-motor nuclei lie on either side of the 
aqueduct of Sylvius, and lower down on either side of the middle line, in the 
floor of the upper part of the fourth ventricle, and lesions of this region cause 
nuclear ophthalmoplegia — that is, paralysis of both eyes in terms of the con- 
jugate movements upwards, downwards or laterally. From before back- 
wards, lesions of this column of oculo-motor nuclei will produce reflex irido- 
plegia, paralysis of accommodation, paralysis of upward, downward and 
lateral movements respectively. Immediately ventral to the oculo-motor 
nucleus and decussating beneath it, lie the superior peduncles of the cere- 
bellum, involvement of which causes bilateral ataxy of limbs and trunk. 
Lesion of the dorsal part of the quadrigeminal layer produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, which is termed 
NothnageFs syndrome. The pyramidal fibres for the face leave the pyra- 
midal tract in this region of the tegmentum and may here be involved alone, 
causing bilateral spastic paralysis of the face. In the ventral portion of this 
region of the brain stem are the crura cerebri with the third nerve, perforating 
each crus to emerge upon its inner side, and the optic tract running round the 
crus from the geniculate bodies to the optic chiasma. A lesion of one crus 
will cause hemiplegia of the opposite side, and paralysis of the third nerve on 
the same side. This pathognomonic localising combination is known as 
Weber’s syndrome. Situated a little more dorsally, a lesion of the crus will 
produce ophthalmoplegia of one eye with tremors and inco-ordination of the 
opposite limbs. This is known as Benedikt’s syndrome. Extension of a 
lesion outwards from the crus will cause tract hemianopia, in which the half- 
fields are completely involved, with no light reaction from the blind fields. 
Interference with the fillet may cause hemiansesthesia. 

Pons and Medulla 

In these regions the motor and sensory tracts, the cerebellar peduncles, 
the cranial nerve nuclei, and the outgoing cranial nerves are closely packed 
together, and the signs resulting from destruction of these will be varying 
combinations of spastic paralysis, ataxy and sensory loss- -from inter- 
ference with the long conducting tracts — in the body and limbs, with 
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nuclear and peripheral nerve palsies and ansssthesia in the region of the 
face* If the lesion is unilateral the body and the face will be affected on 
opposite sides, causing the “ crossed paralyses ’’ or “ alternate paralyses 
of lesions of the brain stem, of which facial palsy with contralateral hemi- 
plegia, trigeminal palsy and sensory loss, and vagal palsy with contralateral 
hemiplegia are usual varieties. From the smallness of the brain stem lesions 
most often involve both lateral halves of this structure, and bilateral symp- 
toms result. Lesions of the brain stem below the oculo-motor nuclei, cause 
small pupils (pontine myosis) from cutting off those nuclei from the spinal 
cord, whence the tonic dilator of the pupil — the cervical sympathetic system — 
emerges* Glycosuria may occur from interference with the vasomotor 
centre, and involvement of the respiratory centre is frequent. The common 
lesion involving the medulla is softening of the lateral region following 
thrombotic occlusion of the posterior inferior cerebellar artery, the so-callea 
cerebellar apoplexy (see p. 1602 ). 

Cerebellum 

When lesions of this structure develop suddenly they are apt to produce 
more striking disturbances of movement than when they develop gradually, 
a point which it is important to remember when the presence of an abscess 
or a tumour within the cerebellum is suspected. Further, it is well to 
regard the several different components of cerebellar ataxy not so much 
as special disorders of different cerebellar functions, but as expressions 
of a single disorder, which owe their varying appearance to the varying 
nature of the clinical tests employed. The current nomenclature of cere- 
bellar symptoms is redundant and complicates description, but it is universally 
employed and so is here adopted, but with no conviction of its scientific value. 

Nystagmm, — In unilateral lesions there is a coarse nystagmus on devia- 
tion of the eyes to the side of the lesion, with a finer and more rapid move- 
ment on deviation away from the side of the lesion. In extensive lesions, 
there may even be considerable difficulty in deviation to the side of the 
lesion, and in this condition a true nystagmus may be present only on 
looking to the opposite side. In bilateral lesions the nystagmus may be 
symmetrical, but it may be entirely absent. Rarely — usually after acute 
lesions — such as gunshot wound or operative interference — the phenomenon 
of skew deviation ** may appear temporarily ; the eye on the side of the 
lesion being displaced down and in, the opposite eye upwards and outwards. 

Hypotonia . — This is usually seen in acute lesions rather than in chronic 
ones, and consists of a marked flaccidity and extensibility of the limb muscles, 
and leading to the “ pendular ” form of knee jerk. 

DysdiadocJwJcinesis, — This is a clumsiness and slowness in the perform- 
ance of rapidly alternating movements (pronation-supination), although the 
single movement can be normally performed. In carrying out this test, it 
is common to see adventitious movements of the limb occur, the whole 
limb being in movement. 

Dysmetria. — When the patient is aeked to extend the arm to pick up 
some object, such as a glass, the limb is shot forwards with undue haste 
and force and may overshoot the mark. 

Tremor . — This is not a resting tremor, but an unsteadiness which develops 



THE MIDDLE FOSSA OF THE SKULL 1633 

during movement, and in purposive movements tends to increase in range 
and severity as the climax of the movement is reached. It is an intention 
tremor/’ Similarly, if the arms be horizontally extendi, they may show 
a tendency to droop, which is corrected by a series of jerks which thus gives 
the form of a tremor. 

Excessive rdxmrtd . — This diagnostically valuable sign may be present 
when more strilmg components of the cerebellar syndrome are absent. If 
the arms be horizontally extended by the patient, and the observer smartly 
strikes them doymwards somewhere in the region of the hand, the arm on 
the normal side is quickly brought to rest in its original position with a mini- 
mum of recoil. On the side of the lesion, however, the hand and arm “ bounce ” 
freely, and may swing two or three times before being brought to rest. 

Gait . — In bilateral lesion the gait has a reeling, tottering character, and 
in strictly unilateral lesions there may be a tendency to sway and deviate 
to the side of the lesion. The disorder may vary in severity from a slight 
unsteadiness to a complete inability to stand or walk unassisted. There 
is a tendency to walk with the legs abnormally separated, to raise the legs 
unduly, and to stamp them down heavily (manifestations of dysmetria). 

Numerous other defects may be elicited by special tests, but one only 
calls for special mention, that is the defective movement of the articulatory 
musculature in speech. The defect is known as “ scanning ” or staccato 
speech. It consists in a slowness of articulation, and a tendency to say 
each syllable of a word as though it were a separate word. In polysyllabic 
words the syllables are not normally run together. 

The cerebellum forms part of the non-sensory afferent nervous system. 
It is not a sensory organ and there is no disturbance of any form of sensibility 
in cerebellar lesions (Holmes). 


The Anterior Fossa op the Skull 

The lesion commonly found in this region is meningioma arising from 
the olfactory groove. The signs are unilateral anosmia from pressure upon 
the olfactory bulb and tract ; primary optic atrophy and visual loss on the 
side on which the tumour develops ; and crossed papill oedema as an expres- 
sion of the general rise of intracranial tension. Aneurysm of the anterior 
cerebral artery may give rise to a similar syndrome, papilloedema in the 
crossed eye being absent. 


The Middle Fossa of the Skull 

A rich variety of lesions may arise in or invade this fossa, and the 
syndromes also vary according to the situation, mesial or lateral, of the 
lesion. 

The lesions in the midline include pituitary adenomata, tumours of the 
pituitary stalk, and meningioma of the sellar diaphragm. In the lateral 
parts of the fossa, passing from the mesial to the lateral extremity, we have 
to consider cerebral aneurysm, meningioma arising from the sphenoidal 
ridge, and growths invading the base of the skull and either occluding its 
foramina and thus producing cranial nerve palsies, or actually invading the 
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cranial cavity. Epithelioma of the naso-pharynx is the common lesion of 
the last-named type. 

(i) Region of the optic chiasma and the pituitary body, — The most common 
lesion in this re^on is pituitary tumour, which involves the optic chiasma, 
at first in the middle line posteriorly, and subsequently advancmg forwards. 
Three sets of symptoms are likely to arise : (1) Those due to dyspituitarism, 
such as acromegaly or gigantism if there is hyperpituitarism, or Frohlich’s 
dystrophia adiposo-genitalis, or Lorain infantilism if there is hypopituitarism. 
Adenomata of the pituitary body produce hyperpituitarism ii they contain 
eosinophil cells, and hypopituitarism if such cells are absent. (2) Those due 
to the pressure upon the optic chiasma, which commence as bitemporal para- 
central scotomata, which enlarge as the compression extends until a complete 
bitemporal hemianopia results. It cannot be too strongly impressed upon 
the reader that the pattern of the visual field defect is determined by the 
position of local pressure upon the visual paths, and that any variety of de- 
fective field may occur. While bitemporal loss is the most usual, yet when 
the pressure is far forward, uniocular hemianopia, blindness of one eye, and 
central scotoma are all of common occurrence, and when the pressure is farther 
back than usual homonymous hemianopia is frequently seen. And (3) those 
due to the general effect of the tumour, namely, headache and vomiting. 
Optic atrophy is the rule, as the result of the direct pressure, and not 
papilloedema. It is to be remembered, that all pituitary cases are prone 
to headaches and subject to fits. We have seen also (p. 1593) that cerebral 
aneurysm may be productive of this syndrome, or at least of the chiasmal 
component thereof. 

(ii) Lateral region of the middle fossa ; syndromes of the sphenoidal ridge , — 
The dural sinus which runs along the sphenoidal ridge (sinus sphenoparietalis) 
is one of the sites of election of the development of meningioma. From the 
point of view of localising diagnosis this ridge may be divided into three 
parts, namely, outer, middle and inner (or cliuoidal). 

A meningioma arising from the outer end of the ridge may produce as 
its localising syndrome unilateral exophthalmos without squint, some 
fullness of the temporal fossa with local tenderness on 2>res8ure, together 
with the general signs of raised intracranial tension. 

Meningioma of the middle part of the ridge may remain for long without 
clear localising indications, and radiography (including ventriculography) 
may be necessary. Meningioma of the inner or clinoidal part of the ridge 
commonly gives rise to a striking and characteristic syndrome which in 
addition to the general signs of raised intracranial tension, unilateral failure 
of vision due to primary optic atrophy, unilateral exophthalmos, crossed 
papilloedema, more or less complete ophthalmoplegia on the side of the 
lesion and finally symptoms referable to pressure on the temporo-sphenoidal 
lobe (uncinate fits, hemiparesis, personality changes). It will be remembered 
that internal carotid aneurysms also arise in this neighbourhood and may 
produce a similar symptom-complex, papilloedema, however, being commonly 
absent. The syndrome of naso-pharyngeal tumour when the skull is invaded 
also closely resembles this. In other words, this syndrome, in partial or 
complete form, should arouse in the observer’s mind the possibility of one 
or other of these three varieties of lesion — meningioma of the inner end of 
the ridge, cerebral aneurysm, and naso-pharyngeal tumour invading the skull. 
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The Postekioe Fossa of the Skull ; Syndrome of the lateral recess 

Lateral recess . — The angle formed by the posterior surface of the petrous 
bone and the tentorium is a common situation for neurofibromata which 
grow usually from the eighth nerve, but occasionally from the seventh 
and from the fifth nerve, and press into the lateral lobe of the cerebellum. 
A highly characteristic clinical picture results, of slowly oncoming nerve 
deafness, unilateral signs of cerebellar involvement and some peripheral 
facial spasm, to which are sometimes added facial weakness and tinnitus. Such 
tumours are not of great size, and therefore headache and papilloedema are 
often absent or occur late. 


INTRACRANIAL TUMOURS 

Under this heading are grouped all new formations which encroach upon 
the intracranial space, and which produce the familiar pressure symptoms 
and local symptoms of tumour, though some of these are not, strictly speaking, 
neoplasms. 

.£tiolog^. — The brain is one of the commonest seats of new growth 
in the body. Further, new growth is one of the commonest forms of struc- 
tural disease of the brain — vascular lesions naturally not being included 
under this heading. Thus, out of a total of 1309 patients admitted to the 
National Hospital in 1928, there were 163 cases of intracranial tumour, 132 
of disseminated sclerosis, and 113 of neurosyphilis. 

A(je . — Cerebral tumour may occur at any age, but it is relatively un- 
common in the very young and in the very old. It seems to be somewhat 
more common in the female sex. The relation between head injury and 
the first appearance of symptoms of cerebral tumour, is one which occurs 
much too often to be ignored, though it is likely, in some of the cases in 
which this relation exists, that the blow on the head has simply served to 
bring a pre-existing tumour into symptomatic prominence, either by causing 
oedema or haemorrhage in its substance, or vicinity. It must be remembered 
in this connection that a cerebral tumour may exist for long periods without 
definite symptoms. 

Pathology. — The pathological classification of intracranial tumours 
has a practical importance, for when the nature of a new growth can be 
determined clinically, some idea of its future behaviour can be formed, and 
the surgeon can make his plans to meet the special problems which each 
variety of tumour presents. 

The chief varieties of intracranial tumour are as follows : 

Tumour of the brain substance — Glioma. 

Tumour arising in the meninges- {Site,!? ne^ve tumour. 

Tumour of the pituitary body and stalk. 

Secondary carcinoma. 

Infective granuloma — Tuberculoma, Syphiloma. 

Blood vessel tumours. 

Parasitic cysts. 
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It IB not possible to indicate the relative incidence of all these different 
types of tumour, but it is possible to state that glioma constitutes 40 per 
cent of all intracranial tumours, and meningiomas and pituitary tumours 
together from 20 to 30 per cent. Formerly, the incidence of secondary 
carcinoma was said to be about 6 per cent., but a recent estimate by Elkington 
places the figure at 20 per cent,, and there can be no doubt that as greater 
precision in ^agnosia is reached the frequency of this complication of visceral 
carcinoma will be more fully recognized. 

As its name implies the glioma is a tumour arising in the glial or sup- 
porting tissue of the brain, but within the limits of this term are included 
growths of varied cytological type and modes of growth. Some are richly 
cellular, highly vascular, rapidly growing and fairly circumscribed tumours. 
To these the name glioblastoma is given. Others are diffuse infiltrating 
tumours, invisible to the naked eye except where degenerative processes 
have occurred in them, very extensive and often bilateral. To this type 
the name of astrocytoma is given. They are prone to cyst formation and 
grow more slowly than the glioblastoma. In childhood a variety of glioma 
known as the medullohlastoyim is common. It is a richly cellular, highly 
malignant growth of the fourth ventricle. 

Very many other types of glioma have been described, but these classi- 
fications are ephemeral and largely artificial, for each type may be repre- 
sented within a single tumour, and changes from one type to another — from 
astrocytoma to glioblastoma — may occur in a given growth. Scherer has 
shown that none of these types is capable of extirpation, the astrocytoma 
because it is diffuse and largely invisible, the glioblastoma because death 
follows attempt to remove it. Thus, there is no such thing as a benign 
glioma. The best that can be said is that the astrocytoma recurs in some 
cases relatively slowly. Recurrence is invariable in all who survive partial 
extirpations. The glioma is not always a single tumour, contrary to what 
has been believed in the past. 

Meningioma and auditory nerve tumours, — These tumours of the 
meningeal sheaths which insulate the ectodermal nervous system occur 
next in order of frequency to the gliomas. The meningioma, or endo- 
thelioma as it is sometimes called, grows from the endothelial cells of the 
arachnoid villi where these penetrate the walls of the dural venous sinuses. 
It is therefore found in the neighbourhood of the various sinuses, especially 
the superior longitudinal, the spheno-parietal and the petrosal sinuses. The 
meningioma does not invade the brain, but compresses and displaces it, and 
may become imbedded in it. It may also develop outwards and invade the 
skull, appearing externally as a rounded boss on the top of the head. The 
auditory nerve tumour may be single, or may appear as part of a generalised 
neurofibromatosis, in which case it may be bilateral on the eighth nerve. 
It grows in the lateral recess, where it compresses and stretches the fifth, 
seventh and eighth nerves, and also compresses and displaces the cerebellum 
and gives rise to internal hydrocephalus. 

Secondary carcinoma is probably more common than is generally realised. 
It is a frequent event in pulmonary cancer, and the presence of a secondary 
involvement of the brain may first bring the patient to notice. Indeed, 
in all adult cases presenting the signs and symptoms of intracranial tumour 
the possibility of carcinomatous metastasis should be explored, especially 
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ia a patient who ie losing weight. Saeondaxy carcinoma gives rise to 
numerous deposita in the brain, of various eiaea, and may also produce a fine 
infiltration of the pia-arachnoid, with or without maorosoopic masses in the 
brain. VUlnen this “ meningitis oarcinomatosa occurs alone its diagnosis 
niay be difficult. Secondary growths may follow primary carcinoma of the 
breast, stomach, uterus, or prostate, as well as of the lung. 

Cholesteatomata. — Sometimes called “ mother of pearl tumours, on 
account of their glistening appearance, are found in connection with the 
basal meninges. Their origin is uncertain. They are either of slow growth, 
or run a symptomless course. They condst of a greasy, greyish, friable 
and more or less laminated mass, made up of layers of a closely packed 
mosaic of flat polygonal cells. The tissue is necrotic, and contains no blood 
vessels. 

Among the rarer tumours of the brain may be mentioned deimodd tumours, 
teratomata, chordomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undifiarenti- 
ated nerve cells, enchondromata, angiomata and psammomata. 

Cf^sts, — Cysts of the following nature may occur — (1) Congenital inter- 
peduncular or pituitary cysts, which arise from a pharynge^ rest in connection 
with the development of the pituitary gland ; the resulting signs are those 
of pituitary insufficiency, together with those of pressure upon the optic 
chiasma. (2) Simple serous cysts, which are presumably the remains of 
soft tumours, which have become completely degenerated. (3) Tumours 
containing cysts, presumably on the way to the formation of the above. 

(4) Blood cysts, the rare results of hsemorrhage which has become arrested 

(5) Cysts which result from softening after embolism and thrombosis.. 
When occurring in the young, these cysts may lose every trace of their 
original origin, and form thin-walled cavities, containing colourless fluid, 
often extending from the ependyma to the pia mater, and involving the 
whole thickness of the pallium. They are termed porencephaly.’’ 

(6) Cystic distension of the ventricles from obstruction, which forms local or 
general hydrocephaly. These are met with la connection with tumours 
in any situation and result from adhesive meningitis, particularly syphilitic 
meningitis. (7) Dermoid cysts. (8) Parasitic cysts, of which the more 
common is the bladder worm of the tapeworm, Toenia solium, which is 
called, on account of the thickness of its wall, cysticercus oellulosae. They 
are usually multiple, and choose the region of the fourth ventricle as their 
site of predilection. They may be multiple in the basal meninges, and 
constitute a cysticercus meningitis.” It is usual for these cysts to shrink 
and to become calcified and obsolete in from 3 to 6 years. Less commonly, 
the hydatid of Tcenia echinococcus is found. It is usually single, may 
reach a large size and present the signs of a slowly growing tumour with 
eosinophilia. 

Infectious granulomata. — Tuberculomata are more common in the young ; 
but they may occur at any age. They very in size from that of a millet 
seed to that of a hen’s egg, and are more often found in the posterior fossa 
of the skull than above the tentorium. When large, coagulation necrosis 
and caseation occur in the centre, and on section the tumour presents a dry 
yellowish crumbling or even diffluent centre, with a greyish-red periph^al 
49 
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growing xone, where are located living tubercle bacilli and actively growing 
tubc^rcles. The tuberculoma has an important aspect in connection with 
operation for extirpation. They are often situat^ favourably for extir- 
pation, yet in every case where tUs operation has been performed the patient 
has succumbed to tuberculous meningitis, often after recovery from an 
apparently completely successful operation. Such a tumour recognised on 
decompression should be left severely alone. 

Syphiloma , — This is not a common intracranial tumour. It grows most 
commonly from the meninges, and is therefore a surface lesion, though it may 
burrow deeply in the brain tissue. It is most commonly found above the 
tentorium. It is occasionally very hard in consistency, and tends in many 
cases to scar and become obsolete. It is sometimes impossible to distinguish 
this tumour ftom a tuberculoma without the aid of the microscope and the 
serum reaction. 

Actinomycomata and tumours from streptothrix infection occur in very 
rare cases. 

Symptoms. — The rates of growth of the different kinds of tumour vary 
widely. Some cases run their course from onset of symptoms to fatal ter- 
mination within a few weeks, while in others there is evidence of gradual 
growth over a period of years. In the latter group it may be only in the 
final stage that the true nature of the illness becomes apparent, and only 
in retrospect that earlier symptoms assume their real significance. This 
perhaps is especially so in the case of those tumours which for months or 
years have manifested their presence only by generalised epileptiform fits. 
In yet other cases, an intracranial tumour may remain latent during life, 
being revealed unexpectedly at post-mortem examination. 

Between these two extremes a great variety of symptom-complexes 
may be presented by an intracranial tumour. Thus, it may first show 
itself by producing signs of raised intracranial tension alone — that is, by 
general signs, or by signs of a gradually progressive local lesion alone — that is, 
by focal signs. Whichever of these two elements is initially lacking will 
probably appear later. A third manner in which a tumour may first si^al 
its existence is — as has been mentioned — by the occurrence of generalised 
epileptiform fits in the absence of any other symptoms and signs. In this 
instance, also, general and focal signs will probably ultimately make their 
appearance. Again, a sudden onset of symptoms from hsBmorrhage into a 
glioma, or from oedema of surrounding brain, may usher in the clinical 
course of a tumour within the skull. 

The age of the patient is not without influence in determining the symp- 
tomatology and clinical course of a tumour. Thus, in childhood the early 
appearance of greatly raised intracranial tension — that is, of general symptoms, 
is the rule. This is mainly due to the fact that at this age the tumour is 
commonly in the fourth ventricle, and is thus favourably placed to produce 
internal hydrocephalus. In elderly persons, on the other hand, the picture 
of tumour is apt to be blurred, general signs are late in development, and 
focal signs are indistinct. Possibly the presence of a background of cerebral 
arterial degeneration and its assochited cerebral change are responsible for 
this blurring of clinical outline. It may be supposed that the tumour does 
not write its mark upon a clean slate where there is arterial and cerebral 
degeneration already present. 
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General Manifestations, — These symptoms are the result of raising 
of the intracranial pressure, and accordingly mil when there is no considerable 
pising. Therefore they tend to be absent in all tumours of the brain stem, 
in infiltrating tumours of the centrum ovale, and also in advanced age and 
in the subjects of marked arterial disease. They consist in the following 
signs : Papilloedema, headache, vomiting, loss of vivacity and mental 
drowsiness, nasal untation, giddiness, alteration of pulse-rate, of blood 
pressure, respiration, and general convulsion. 

PapilloBdema . — This is by far the most constantly present of all the 
general manifestations. Papilloedema appears to be a stasis oedema of the 
nerve-head owing to the increased intracranial pressure forcing the cerebro- 
spinal fluid into the meningeal sheath which invests the optic nerve, and 
into the perivascular spaces which accompany the central vessels of the 
nerve. The nerve sheath becomes distended, and venous stasis occurs. 
On ophthalmoscopic examination the earliest changes are increased redness 
of the disk, distension of the veins, loss of distinctness of the nasal margin 
of the disk, with disappearance of the physiological pit. As the process 
increases the whole margin of the disk becomes lost. It enlarges in area, 
and becomes visibly swollen and presents the appearance of a mole-hill 
as seen from above. The point of emergence of the vessels, at the centre 
of the disk, becomes buried by white exudation, which occurs also all over 
the disk, and taking a form determined by the radiating nerve fibrils, gives 
the disk the appearance of being striated in a radial fashion, like a chrysan- 
themum. A similar exudate may rupture the membrana limitans interna 
in little droplets at the macula, and coagulating as it comes in contact with 
the vitreous humour, produce the characteristic radially arranged macular 
figure of '' macular fan,” exactly similar to that seen in renal disease. The 
venous congestion of the retina leads to multiple haemorrhages, which in- 
filtrate along the radially arranged nerve fibres, and for this reason are 
flame-shaped. With the outpouring of much exudation, the disk becomes 
white. In the course of time the haemorrhages become white flame-shaped 
scars, the whole disk contracts, the swelling disappears, and the disk becomes 
white, flat and atrophic, and distinguished only from that of primary optic 
atrophy by the scarred remains of the exudate at its edge, producing a 
fluffy outline like that of torn cotton-wool, along the vessels and at the 
centre. In the early stages of papilioedema, even though there be con- 
siderable swelling of the disk, vision may be little impaired. As the process 
increases however, in proportion to the degree of the swelling to the amount 
of the exudate, and to the length of time the papilloedema has lasted in a 
severe condition, vision becomes impaired, and blindness results. Peri- 
pheral constriction of the visual fields, large pupil and dimness of vision, 
are the signs that, if the papilloedema be not speedily relieved, blindness will 
certainly result. Perfect vision may be retained for a time, even with a 
high degree of papilloedema. So important is papilloedema in the diagnosis 
of tumour of the brain, that it is necessary to bear constantly in mind all 
other causes which may give rise to it. 

Papilloedema may occur in certain general intracranial conditions other 
than tumour. In meningitis it occurs as a late sign, and rarely before the 
tenth day, and as so many oases of meningitis do not survive so long, it is 
chiefly met with in the more chronic forms, such as tuberculous meningitis, 
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and untreated cases of meningococcal meningitis, Abscess may also cause 
papilloedema ; but it is by no means common in this condition. 

Apart from intracranial disease papilloedema occurs in the following 
conditions : (1) Local conditions of the retina and optic nerves. In con- 
nection with tuberculoma of the retina in the neighbourhood of the disk, 
the most intense papilloedema may be found. Retrobulbar neuritis occurring 
close behind the disk may cause a similar condition, especially if it be of a 
S 3 rphilitic nature. In these conditions the papilloedema is often unilateral, 
but in any of them it may be bilateral. (2) Renal disease may give a retinal 
picture of intense papilloedema, macular figure and heemorrhages, some- 
times quite indistinm^hable from that due to tumour. This is often seen 
in the small white kidney of young subjects, and sometimes in small red 
kidney, but tiiere is no form of renal disease, even including tuberculous, 
amyloid and laidaceous kidney, in which papilloedema has not been observed. 
(3) Ansemic states of every jbnd sometimes give rise to papilloedema. As 
regards groups (2) and (3), it is essential to emphasise the facts that papill- 
oedema, headache and vomiting may occur as a symptom-complex, both in 
renal disease and in ansemic states. (4) Septicsemic conditions, and especi- 
ally those producing arthritis. Of these infective endocarditis is the most 
common ; but it has occurred with every form of septicsemic arthritis, and 
even in cases of acute rheumatism. (5) Further, papilloedema has been 
noted in connection with tumours, and with compressions and fracture- 
dislocations of the cervical cord, and also with acute myelitis. 

The retinal changes in diabetes are always, and those in renal disease 
often, distinguishable from papillcedema resulting from increased intracranial 
pressure. In diabetes the change is essentially a hsemonhagic retinitis from 
degeneration of vessels, sometimes with waxy-looking exudation in circinate 
patches ; and in renal disease it is often a general oedema of papilla and 
retina, with haemorrhages and white patches far away from the disk. The 
papillcedema resulting from increased intracranial pressure is always bilateral, 
Bbough it may appear in one eye before the other, unless there be local 
pressure upon one optic nerve, which always delays or prevents papilloedema 
appearing in that eye. Otherwise, an earlier commencement upon one side 
is of no localising value whatever. 

Headache . — ^though this symptom is a characteristic concomitant of 
raised intracranial pressure, it cannot be directly attributed to this, since 
a lumbar puncture which lowers this pressure may lead to increase of head- 
ache. It IB probable that the pain arises from stimulation of sensory nerves 
in the walls of the cerebral arteries by changes in tension. The dura mater 
is probably not the sensitive structure responsible for headache in cases of 
inti^acranial tumour. After destruction of the fifth nerve by Gasserectomy, 
headache never again occurs upon that side. The sensation may vary from 
a mere feeling of fullness of the head to the most agonising pain. It is more 
often remittent than continuous, and may be absent for long periods together. 
It is rarely localised to any definite region, except when the growth actually 
involves the bone, or when pressure has caused local thinning of the bone, 
when local pain and tenderness on pressure may occur. Usually it is referred 
indefinitely to the ftontal or to the occipital or to the vortical region. When 
occipital it may be associated with pain and stiffness of the neck, and head 
retraction. TUs is due to a general pressure effect, and does not indicate any 
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localiBation. Headache may be entiiely absent, even in the presence of severe 
papillmdema. It may pre^e the development of papillosdema, but more 
often it is later in its appearance. 

Vomitiv ^, — Only two-^thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely occurs in the absence of the two chief 
signs of increased intracranial pressure, papillcsdema and headache. When 
the headaches are severe, it may be associated with much nausea, and the 
attacks are often referred to by the patient as “ bilious attacks.” Usually 
a result of increased pressure, it may be directly produced by lemons of the 
cerebellum, irritation of the vestibular nerve, and by the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deserves the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness , — Even when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a slight heaviness and an absence of restlessness wl^ch is 
of value in diagnosis. It is almost unheard of for a tumour patient to suffer 
from insomnia. As the symptoms increase, so do heaviness and drowsiness, 
though a perfect but slow cerebration may persist until the latest stages 
of the disease. 

Giddiness . — Though this is an inconstant sign, it is often met with, and it 
may be due to vestibular irritation, when it amounts to an actual vertigo, or 
it may be a sense of general unsteadiness. It is met with most often in sub* 
tentorial tumours, but may be quite a general symptom when very high 
pressure exists. 

Convulsions . — ^As has been mentioned, generalised epileptiform fits, 
indistinguishable from those of idiopathic epilepsy, may usher in the clinical 
course of tumour, and may be present for long periods as the sole indication 
of tumour. The onset of such fits in an apparently healthy middle-aged 
individual, never before subject to them, should always give rise to 
the suspicion of tumour of the brain. When later on in the course of the 
illness general and focal signs of tumour appear, the convulsions may not 
increase in frequency, and it is not possible to ft.gard them as a sign of raised 
intracranial tension. They more probably arise from local circulatory 
disturbances. Beyond saying that they are most frequently found in tumours 
of the cerebral hemispheres, no localising value can be attributed to them. 

Blood‘pressure, pulse-rate and respiration . — There is a slight compensatory 
increase of the blood-pressure for every raising of the intracranial pressure, 
so that the cerebral circulation may be kept going. The failure of such 
compensation is often the cause of the sudden death which occurs in tumour 
cases. The pulse-rate is in the inverse ratio of the blood pressure, and, there- 
fore, of the intracranial pressure, and the pulse is slower than normal, where 
pressure is above normal. Bespiration tends to be slow, and when the 
physiological condition of the intracranial contents is much disturbed, it 
tends to become irregular, grouped, and may show the wax and wane of 
movements which bears the name of Cheyne-Stokes respiration. 

Focal Signs. — These have been fully described in the section upon the 
localisation of lesions of the brain. In connection with localisation, however, 
it is important to recognise certain possible sources of fallacy in making a 
diagnosis. Blindness from papillcedema prevents any localisation by means 
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of the visual functions. PapilloBdema usually causes at one stage great 
peripheral constriction of the visual fields which might be attributed to a 
bila^ral lesion of the cuneus^ and it may cause altitudinal hemianopia, i.e. 
blindness of the upper half of both fields, by sagging of the exudation into 
the lower part of the retina. Jacksonian epilepsy may occur in long-standing 
cases without any relation to the position of the tumour. 

Paralyses of cranial nerves may be serious pitfalls. They are of value in 
localisation when occurring early, and in association with alternate hemi- 
plegias, and paralyses of the eighth, ninth, tenth, eleventh and twelfth are 
always of sure localising value. Paralysis of the sixth cranial nerve, perhaps, 
should always be disregarded as a localising sign for the following reasons : 
When the intracranial pressure increases from the presence of a growth, the 
first effect is that any superfluous cerebro-spinal fluid, of which there is 
normally very little, is expelled from the skull. Later, with further increasing 
pressure, since the only escape from the rigid skull is by its only opening, the 
foramen magnum, the medulla and cerebellum are pushed backwards towards 
the foramen magnum and come to fill up this aperture as with a cork. In 
all long-standing cases of increas#»d pressure, the cerebellum will be found on 
autopsy, and especially when hardened in siiu, to be deeply marked by the 
edge of the foramen, part of the cerebellum and medulla actually occupying 
the spinal canal. Corking up of the foramen magnum in this way offers a 
marked impediment to the flow of cerebro-spinal fluid, and is a most im- 
portant factor in the production of hydrocephalus, secondary to tumour. 
Bearing this in mind the immediately fatal effects which have followed 
lumbar puncture in long standing cases of high intracranial pressure will 
be at once understood and for ever avoided. This shifting backwards of 
the medulla and cerebellum will cause stretching of those cranial nerves 
attached to the medulla, in proportion as they are directed antero-posteriorly, 
and take a straight course between their attachments to the dura mater 
and their origin from the medulla, and of these the sixth nerves will be most 
affected, and afterwards the third, seventh and fifth in that order. These 
nerves will not only be stretched, but are subject to the increased pressure 
also, and they may accordingly cease function simply as the result of the 
increased pressure. Special mention should be made of tumours of the 
pituitary body and stalk. In the previous section the localising signs of 
lesions in the region of the optic chiasma have been enumerated, but since 
the different varieties of tumour in this locality have their own typical 
symptom-complexes, the following table may be useful in differentiating 
them. 

Diagnosis. — The differential diagnosis of intracranial tumour has to be 
made — (1) from other conditions causing papillcedema, (2) from other condi- 
tions causing headache, and (3) from other local lesions causing local signs 
within the brain. Renal disease, conditions of severe anaemia, encephalitis 
and meningitis may on occasion give rise to a combination of all three of 
these, very easily confused with the papillcedema, headache and vomiting 
of cerebral tumour. 

Hydrocephalus is only distinguis^iable from intracranial tumour by the 
enlargement of the head which takes place in young subjects, but when the 
skull is rigidly closed, the symptoms are identical with those of a non-localis- 
able tumour. 
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Age 

Incidence. 

From adolescence 
onwards. 

From 10 years to 
early adult life. 

From 30 years 
onwards. 

Usually in 

childhood. 

Fundus 

Oculi. 

Primary 

atrophy. 

optic 

Papilloedema in 

children ; usually 
primary optic 

atrophy in adults. 

Primary optic 
atrophy. 

Primary optic 
atrophy. 

Visual 

Fields. 

Bitemporal 

hemianopia. 


Bitemporal 

hemianopia. 

Bitemporal 

hemianopia. 

Bitemporal 
iieiiiianopia, 
proceeding to 
early blindness. 


'ccasioiially homonymous hemianopia - 


Pressure Absent, or late. 

Symptoms. 

Early and severe, 
except in adults. 

Absent, or 
late. 

Absent, or late. 

J .1 E 

Glandular -sr 

Symptoms. “ & 


Hypopituitarism. 

Nil. 

Nil. 

Situation. Sellar. 


Suprasellar. 

Suprasellar. 

Suprasellar. 

Radiological. General enlargement 
and deepening of 
sella. 

Shadows above and 
in sella. Sella 
shallow, and with 
uneven floor. 

Commonly no 
change. 

Enlargement of 
sella forwards 
beneath ant. 
clinoid pro- 


IntTacranial abscess is not often confused with tumour when it has an 
obvious cause in the vicinity of the brain, from bone disease, or an embolic 
cause at a distance, such as ulceration of the lung. It is an acute disease 
and rarely develops an increasing papilloedema. Accuracy in the early 
diagnosis of tumour cases depends upon the pertinacity with which every 
case of headache, every case of “ fits ” and indeed every case which shows 
any nervous symptom whatsoever, is systematically examined for signs of 
organic disease, and importantly upon that skill and practice with the 
ophthalmoscope which is so easily acquired with patience and a little deter- 
mination. The presence of a tumour having been determined, the necessity 
is to localise it. 
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Above the tentorium tumours may be difidcult or impossible to localise. 
So far as decompression is concerned the least indication, however slight, 
should determine the position of decompression. The external surface of the 
head should be carefully examined, and especially after it has been shaved, 
for now and then important indications of the position of a tumour may be 
a£[orded, for tumours may grow from the bone, or when internal may cause 
local absorption of the bone, and bulging of the skull. X-Ray examination 
should not M omitted, though it does not often afford important information. 
Tapping of the lateral ventricles, with analysis of their content as to protein 
concentration, and the introduction of air into the ventricles, with subsequent 
radiogram, and especially the injection of a thorium salt into the internal 
carotid artery in the neck, with immediate radio-instantogram, which shows 
the cerebral arteries and points out any region evascularised by local pressure, 
are all methods of value. Ventriculography is dangerous, and should only 
be performed when immediate decompression is practicable if found to be 
necessary. 

The determination of the nature of a growth may be difficult or im- 
possible, and length of clinical history may be a fallacious guide, since a 
slow-growing tumour may be long latent, and sudden in its production of 
symptoms. It may be recalled, however, that in childhood medulloblastoma 
is the most frequently occurring of aU intracranial tumours, and that it has a 
very characteristic picture : headache, vomiting, papilloedema, bilateral 
external rectus palsy and unsteadiness of gait. Again, a well-marked picture of 
a progressive frontal lobe lesion generally indicates the presence of a glioma, 
and the same may be said of the symptom-complex of a temporo-sphenoidal 
lobe lesion. But there can rarely be any certainty as to the pathological 
nature of a tumour, even when it is a secondary carcinoma, since the primary 
growth may be latent and unsuspected. 

It is important to remember that the finding of a positive Wassermann 
reaction in the serum of a patient presenting signs of intracranial tumour 
does not necessarily — or probably — vindicate that the growth is a gumma. 
Both syphilis and intracranial tumour are common diseases, and their 
occasional association is less rare than cerebral gumma. 

Course and Prognosis, — An intracranial tumour usually causes im 
creasing symptoms, which progress with exacerbatioixs and remissions, until 
papilledema ends in blindness, and until the pathological intracranial 
condition becomes incompatible with even vegetative existence. At any 
time death may occur from vascular lesions, acute oedema or sudden raising 
of pressure. Tumours occasionally become obsolete — thus a tuberculoma may 
become scarred and calcified, and a glioma may become calcified or cystic ; 
but this result is too rare for consideration within the grounds of practical 
perspective. The average duration rarely exceeds a year after the diagnosis 
has become possible. 

Treatment. — The natural termination of a case of intracranial tumour 
is death, and the ideal of treatment must be the successful removal of the 
growth. Failing this, and it is frequently impossible, all that can be 
hoped for is the relief of headache and sickness, and delaying of blindness. 

In respect of the radical, surgical treatment of tumours, it will be remem- 
bered that probably more than half (if we include glioma and secondary 
carcinoma) are in the brain substance, and can be extirpated only by 
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fnutilatiiig Operations, which may leave in their wake grave phyeioal and men* 
tal disabilities. The success of such an extirpation cannoti therefore, be 
adequately expressed in terms of “ survival period ’’^-^asitisnotinfrequentiy 
assessed — but rather in terms of the kind of existence which is prolonged. 
This may be purely vegetative, and distressing to the patient and lus relatives 
alike. We may say, then, that the treatment of the gliomas is, and must 
of necessity always remain, the forlorn hope of surgery. On the other hand, 
signal successes have been obtained in the case of the meningioma, the 
auditory nerve tumour, the pituitary adenoma, and a few cystic astro- 
cytomas (particularly of the cerebellum). 

It will be seen, therefore, how important it is to be able with some pre- 
cision to determine the type of tumour present in any given case. When 
this is not possible, an exploratory operation is often justified. But it 
would be a mistake to suppose that surgical intervention is a matter of 
routine in every case in which intracranial tumour is diagnosed. Each case 
must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation 
of decompression may be needed to relieve the symptoms caused by raised 
intracranial tension. This consists in the free removal of bone, and the 
incising of the dura mater, over the region of the tumour when this is known, 
or, failing localisation, in the right subtemporal region. For brain -stem 
tumours, decompression is not only useless, but also dangerous. 

Relief of pressure by dehydration. — ^I'here are circumstances in which 
it may bo desirable and necessary to reduce the brain volume and the intra- 
cranial pressure ; for example, to relieve pressure headache, to avert impend- 
ing coma or death, to render the patient capable of co-operating in his 
examination and thus facilitating a localising diagnosis, and finally to make 
surgical procedures more easy. Weed and M‘Kibben have shown that the 
foregoing may l>e done by administering hypertonic solutions. In the 
ordinary case, the rectal injection of from 2 to 3 ounces of magnesium sulphate 
dissolved in 8 ounces of water may be tried. But for a very rapid effect, 
intravenous injection of from 50 to 75 c.c. of a 50 per cent, solution of 
dextrose, or of a 15 per cent, solution of sodium chloride, is effective. Pain 
and vomiting may be relieved with the various analgesics of the coal-tar senes. 
When intracranial pressure becomes so high as to cause agonising pain, 
pulselessness and impending death, morphine in full doses will ^ways relieve, 
and it is not dangerous. Convulsions should be combated with administra- 
tion of bromides. 

HYDROCEPHALUS 

Definition. — The term ‘‘ hydrocephalus ” denotes a uniform distension of 
the ventricular system of the brain by the accumulation of cerebro-spinal 
fluid within it ; and this distension is associated, sooner or later, with an 
expansion of the cranial bones and enlargement of the skull. 

Hydrocephalus was formerly divided into acute and chronic, acute 
being applied to the condition of tuberculous meningillB. But since asj 
marked degree of Tentricular distension is unusual in that afiection, aim 
enlargement of the head very rarely occurs, this term has fallen out of use. 
In the majority of cases in which general atrophy of the cerebral tissues 
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occurs, fluid accumulates both in the ventricles and in the sub-arachnoid 
space ; but such compensatory enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of 
fluid is found in cases of cerebral diplegia and general paralysis of the insane 
in children, and it also occurs in the brains of old people. It is merely the 
result of wasting and shrinkage of the brain-tissue, and the accumulation of 
fluid takes place in order to fill up the space which is vacated within the rigid 
skull. 

The enlargement of the head, which is not uncommonly found in rickets, 
has no connection with hydrocephalus. It is probably the result of mal- 
nutrition of cranial bones, which grow irregularly, and, being unduly soft, 
3 deld somewhat to the intracranial pressure. In rare cases of moderate 
degree, ventricular distension has been met with, but the enlargement of the 
head is never progressive, and the symptoms of hydrocephalus are absent. 

According to their clinical aspect, cases of hydrocephalus may be placed 
in one of three groups — (1) congenital hydrocephalus, in which the enlarge- 
ment of the head is present at the time of birth ; (2) acquired primary 
hydrocephalus, which may appear at any period of life ; and (3) secondary 
hydrocephalus. Under the name of secondary hydrocephalus may be 
grouped together all cases in which there is obstruction in the usual path 
by which the cerebro-spinal fluid leaves the ventricular cavities, or to the 
venous outflow from the choroid plexuses. But it is by no means clear that 
such obstruction is the sole or even the important agent in producing the 
ventricular distension. 

Etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently aiffects several children 
of the same parents, and it may even appear as a striking family disease, 
affecting members of several generations of the same stock. Spina bifida, 
meningocele and hydromyelia are of frequent occurrence in association with 
this disease, and arrested and irregular development of the brain stem and 
cerebellum are the rule. Among other bodily deformities not infrequently 
associated with congenital hydrocephalus, may be mentioned harelip, cleft 
palate, talipes, rectal and testicular ectopia and imperforate anus. In a 
few cases definitely syphilitic lesions of the ependyma in the region of the 
brain stem have been found. The causation of primary hydrocephalus 
occurring after the time of birth is often obscure. The majority of the cases 
occur in childhood, yet no period of life seems to be exempt. In children, 
acute infective diseases, and especially gastro-intestinal infections, may occur 
as antecedents of hydrocephalus. In adults, syphilis stands in important 
relation in certain cases, some of which have been examined pathologically. 

The causes of secondary hydrocephalus are, first, the sclerosing forms of 
meningitis, especially posterior basic and epidemic meningitis, very rarely 
tubercular ; secondly, intracranial neoplasms encroaching upon the ventri- 
cular system, especially tumours of the brain stem and subtentorial region ; 
thirdly, adhesi\re phlebitis of the cerebral blood-sinuses. 

Pathology. — Hydrocephalus is directly due to an excess of cerebro- 
spinal fluid present within the ventricular system of the brain. The fluid 
is normally secreted by the choroid plexuses of the ventricles, which over- 
flow into the subarachnoid space through the foramina of Luschka and 
Majendie in the roof of the fourth ventricle. It then fills the basal cisterns 
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and passing forwards between the tentorium eerebelli and the brain-stem 
flows up over the cerebral hemispheres. It leaves the subarachnoid space 
through the arachnoid villi, which pierce the walls of the dural venous 
sinuses and discharge their contents into the venous blood. Some of the 
fluid passes downwards into the spinal subarachnoid space, but its absorption 
is probably wholly within the skull by the channeb mentioned. Obstruction 
to the absorption of the cerebrospinal fluid into the blood stream is the 
essential factor. This obstruction may arise at various points. 'There may 
be congenital atresia of the aqueduct of Sylvius which traverses the brain 
stem and joins the third and fourth ventricles. It may arise from occlusion 
of the foramina of Luschka and Majendie by adhesions resulting from an 
old acute lepto-meningitis. It will be apparent from these considerations 
that congenital hydrocephalus must be due either to atresia of the aqueduct, 
or to adhesions blocking the exit of the fluid from the ventricular system, 
these adhesions being the result of some pre-natal inflammatory process. 
Acquired hydrocephalus may follow an acute lepto-meningitis which has 
been productive of adhesions at either, or both, of the situations named 
above. It may also follow some other mode of blocking of the exits from 
the ventricular system. Such blocking is commonly produced by an intra- 
cranial tumour. The distension of the ventricles which necessarily ensues 
upon defective absorption of cerebro-spinal fluid from any of these causes is 
naturally maximal in the infant or child in whom the state of the skull vault 
allows of expansion of the intracranial space and of an enormous degree 
of stretching of the cerebral walls of the ventricles, especially of the lateral 
ventricles. 

The quantity of fluid which is found in the ventricles after death varies 
greatly, a usual quantity being from 15 to 20 ounces. In long-standing 
cases with great cranial enlargement, very large quantities have been met 
with. The characters of the fluid do not differ greatly from those of normal 
cerebro-spinal fluid. Its density varies from 1008 to 1010. It is clear, 
colourless or slightly yellowish, and the reaction is alkaline. It contains 
a very small quantity of albumin and a cc^iaparatively large quantity of 
alkaline chlorides. 

The dilatation of the lateral ventricles is always more extensive than 
that of the third ventricle, and is usually symmetrical upon the two sides, 
and it affects the body of the ventricle more than the cornua, so that the 
central cortex is the most thinned. The foramina of Monro are greatly 
enlarged and the anterior pillars wasted. 

The convolutions are flattened, and the sulci indistinct. The thickness 
of the cerebral substance is much reduced. In advanced cases, the cerebral 
hemispheres have the appearance of a thin-walled sac, which collapses 
entirely when the contained fluid is allowed to escape. In a few cases, the 
aqueduct has been found closed, as if by antecedent adhesive ependymitis. 

Symptoms. — The clinical manifestations of hydrocephalus fall into two 
groups, which result, respectively, from the effects of the abnormal intra- 
cranial pressure, first upon the brain-case, and secondly upon the nervous 
structures. In the congenital form, the enlargement of the head is the first 
noticeable feature ; and this is true also of some cases of acquired hydro- 
cephalus in young children. In most cases of acquired hydrocephalus, on 
the other hand, the nervous symptoms are first in evidence — namely, per- 
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sistent headache, vomiting, mental impairment, convulsions and sometimes 
papillosdema. The evidence of cranial enlargement may sucoeed thes^ 
symptoms, and the older the subject, and consequently the more resistant 
tne cranial walls, the more severe are the nervous symptoms, and the later is 
the cranial enlargement in appearing. In some cases of congenital hydros 
cephalus, enlargement of the head takes place during intra-uterine life, and 
it may be so great as to make delivery impossible without destruction of the 
head. More frequently, the cranial enlargement, not noted at the time of 
birth, becomes evident during the first few weeks of life. 

Enlargement ol the head is the most striking feature of hydrocephalus 
in children. The increase usually afiects all the diameters of the cranial 
cavity, and is most marked on the vertex and least at the base. Trousseau 
compared the opening out of the cranial bones, which occurs as the head 
enlarges, to falling back of the petals of an opening flower. The forehead is 
large, rounded, and projects forwards ; the temporal fossce are obliterated, 
and the parietal eminences carried backwards. The vertex is often somewhat 
flattened, as also may be the occipital region. The direction of the external 
auditory meatus alters with the increasing size of the head ; normally directed 
obliquely forwards, it comes to look directly inwards, or even obliquely 
bacl^a^s in severe cases. The head is frequently asymmetrical. In young 
children the sutures may be widely open, and then there is marked bulging 
along those lines and at the fontanelles. The skull may attain enormous 
dimensions, and many examples are recorded in which the circumference 
has been from 60 to 90 cm. The face is characteristically triangular, con- 
trasting markedly with the forehead. Wasting of the facial subcutaneous 
tissues and retarded development of the maxilla and mandible often render 
this contrast still more striking. Bulging of the orbital plates of the frontal 
bone presses down the eyeballs, so that the pu])il8 become more or leas covered 
by the lower lids, and a band of the sclerotio may be visible between the 
iris and the upper lid. The hydrocephalic child often uses his hands to de- 
press the cheeks, and so draw down the lower lids out of the position in which 
they impair the lino of vision. The hair of the head becomes scanty, the 
subcutaneous veins of the scalp are often greatly developed and distended, 
and sometimes a vortex of distended veins radiates from the region of the 
anterior fontanelle. The general nutrition is poor, and bodily development 
retarded, in proportion to the severity of the eilect of the intracranial pressure 
upon the nervous system. Auscultation may reveal a cephalic bruit, but this 
is neither a characteristic nor a constant sign in hydrocephalus, for it is fre- 
quently met with in rickety children, and may be present in a normal subject. 

The nervous disorders which appear during the course of hydrocephalus 
are both variable and inconstant, and acute symptoms are of rare occurrence 
if the disease appears at an age at which the skull is still yielding. On the 
other hand, if the ventricular distension commences when the growth and 
ossification of the skull are complete, the nervous symptoms which arise are 
very severe, and resemble closely the general efieots of intracranial growths. 
In secondary hydrocephalus, the symptoms due to this condition emerge 
from those of the preceding meningitis or sinus thrombosis, or arc blend^ 
with those of the coexisting intracranial growth. 

In children, the nervous symptoms of hydrocephalus, whether it be con- 
genital or acquired, may be summed up in the fo&owing list, the symptoms 
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being frequent in the order in which they are enumerated ; convulsion, 
mental failure, spastic paralysis of the limbs, headache, optic atrophy* 
nystagmus, vomiting, papilloedema. There is no constancy in the occurrence 
of these symptoms. Convulsion may not occur at all, and mental acuity may 
be unimpaired. Spastic weakness occurs in less than one-half of the cases, 
whilst optic atrophy is met with still more rarely, and papilloedema is dis- 
tinctly unusual. 

Convulsion , — While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
post-natal cases the symptoms of cerebral disorder are ushered in by com 
vulsion, and it is probable that such convulsions are the immediate ex- 
pressions of the morbid process, of which the primary hydrocephalus is 
the final result. The convulsions which recur at intervals throughout the 
course of the majority of cases of hydrocephalus result from a condition of 
functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, with 
loss of consciousness. 

All degrees of mental reduction occur, from the least noticeable to com 
plete idiocy. The more severe forms of mental impairment are met with in 
congenital cases, and especially when cerebral agenesia, porencephaly and 
teratological defects are associated. The psychical reduction is less pro- 
minent the greater the age at which the symptoms commence, and, as a rule, 
the intelligence is far greater than the severity of symptoms (cranial enlarge- 
ment, paresis, etc.) might lead one to expect. Cerebration is usually 
slow and the disposition placid, and periods of somnolence are of common 
occurrence. 

The effect of long-continued ventricular distension in many cases is to 
cause degeneration of the pyramidal system, and, according to its degree, the 
latter entails bilateral spastic paralysis with contracture. The first signs of 
the onset of this event are exaggeration of the deep reflexes, and the change 
in type of the plantar reflexes from the flexor to the extensor response. The 
lower extremities are affected earlier and to a greater extent than are the 
upper, and at one period of the disease a case may present the picture of 
cerebral paraplegic rigidity comparable with that of Little’s disease. The 
upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides. Sensibility is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. More often the increased intracranial pressure causes atrophy 
of the optic tracts and secondary atrophy of the optic disks. 

In other cases, optic atrophy is the result of papilloedema. In late child- 
hood and in adult life papilloedema is the rule, and optic atrophy seems always 
to be consecutive to this. Strabismus is commonly present in congenital 
cases, and it is most frequently convergent. Nystagmus is met with in the 
subjects of hydrocephalus who are blind from optic atrophy, and it is of 
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frequent ocouneuce in long-standing eases in which spastic paresis is well- 
marked. 

Headache is often complained of, and especially during the early days 
of illness in acquired cases, but this symptom never dominates the clinical 
picture in children, and is never so severe and persistent as that arising from 
the presence of an intracranial growth. Cerebral vomiting is of compara- 
tively rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe cases. For some days or perhaps weeks before death, hebe- 
tude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently its tone. 

Hydrocephalus which commences in late childhood or in adult life presents 
an aspect widely diflerent from that just described. At these periods of life^ 
the bones of the skull are firm and resistant, and the sutures resist for a long 
time before yielding to the increased intracranial pressure. The general 
symptoms are acute, and the course of the disease is often rapid to a fatal 
termination. There is usually no enlargement of the head to aid the diag- 
nosis, and the symptoms — headache, vomiting and papilloedema — resemble 
those of a non-localisable intracranial growth. 

The headache is severe and usually paroxysmal, and it may be so intense 
as to cause sudden death, while, not infrequently, the suflerer loses all control 
during the paroxysms. Speaking generally, the headache is of much greater 
severity in adult hydrocephalus than in intracranial growth. Similarly, 
vomiting is apt to be more severe and persistent than that associated with 
cerebral growth. In many of the cases, a fatal result occurs before enlarge- 
ment of the head, and before cerebral degeneration has produced further 
signs of spastic paresis than an increase of the deep reflexes, foot clonus and 
Ihe change of the plantar reflexes to the extensor type. General convulsions 
ind attacks of coma are not rare. 

Diagnosis. — Where enlargement of the head is manifest the diagnosis 
of the disease presents no difficulties. The large head of rickets is easily 
distinguishable from hydrocephalus by its different conformation, by the 
association of the other signs of rickets, by the absence of nervous symptoms, 
by its non-progressive nature, and by the results of anti-rachitic treatment. 
The distinction between the primary and the secondary forms of hydro- 
cephalus in children should present no difficulty, if a correct history of the 
early symptoms can be obtained. The initial manifestations in the primary 
form are slight, and cannot be confused with those of meningitis or of sinus 
thrombosis. Intracranial growths which cause early and marked hydro- 
cephalus are situated in some part of thp btain-stem from the third ventricle 
to the medulla, and growth in such a position must of necessity produce such 
early pathognomonic localising signs as to leave no excuse for erroneous 
diagnosis, save imperfect observation. 
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In adults the absence of cranial enlargement in most of the cases make^ 
it impossible to separate the malady with certainty from intracranial growths 
It must be borne in mind, however, that headache, vomiting and papill- 
oedema of rapid progress are not necessarily signs of intracranial grovrth, 
but may be the symptoms of primary hydrocephalus. 

Prognosis. — This depends upon the cause of the hydrocephalus, ui>on 
the degree of severity of the symptoms, and upon whether it is progressive 
or not. In all severe and progressive cases the prognosis is hopeless, and 
the same is true of hydrocephalus secondary to inoperable neoplasm. In 
some of the slighter cases, both of the congenital and of the acquired form, 
the process becomes arrested, and the patient may attain to adult life with 
the possession of all his faculties. In cases in which the disease becomes 
stationary, the prognosis as regards mental capacity and the continuance of 
recurring convulsion has to be considered. If the mental capacity at the 
time of arrest is fair, it is not likely to deteriorate further, unless epilepsy is 
established. When mental reduction is marked at the time of arrest, a 
great degree of improvement cannot be reasonably expected. 

Treatment. — While some cases of hydrocephalus cease to progress, and 
the symptoms disappear permanently under medical treatment, a like result 
has occurred in cases in which no treatment has been applied. 

The importance of syphilis in the aetiology of hydrocephalus suggests the 
employment of anti-syphilitic treatment. 

The results of surgical interference for the relief of pressure and to attempt 
the re-establishment of a way out for the cerebro-spinal fluid have been, up 
to the present, so unfavourable, that many writers and authorities consider 
such measures unjustifiable. It must be borne in mind, however, that in 
severe and progressive cases one is dealing with a necessarily fatal malady, 
and a few encouraging results have been published, which appear to justify 
further investigation. Paracentesis of the ventricle is both useless and 
dangerous, for when relief follows the operation it is only temporary, and 
where cerebral tension is very high an immediately fatal result may super- 
vene. Repeated lumbar puncture is advisable in the earlier days ; but this 
is only possible in cases in which the theca is in free communication with 
the ventricular space. 


ENCEPHALITIS 

Acute inflammation of the brain occurs under widely different clinical 
associations. It may occur as a primary disease or as a complication of 
known infective processes, affecting the system locally, generally, or as an 
associated event in diseases of the meninges. As a primary condition it ia 
met with in the form of lethargic encephalitis. It is the constant result 
of trauma to the skull, if this be suflUciently severe. It is found as the result 
of infection of the brain with pyogenic organisms, cither from local sources 
in the neighbourhood of the brain (septic bone disease), or from pyaemia, 
and may be then either suppurative (brain abscess) or non-suppurative. In- 
fections by many of the specific fevers may cause it, and especially measles 
and scarlet fever. Acute encephalitis may occur in rare cases as the sole 
manifestation of cerebral syphilis. In all forms of meningitis there is some 
degree of extension of the inflanunation into the brain tissue, and this 
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asBumes an important degree in tuberculouii menin^tie^ and eomet^nm in 
epidetnio meningitis. The aymptnmii tommon to all forms of encephalitie 
are the general symptoms of severe intracranial disease— ^headache, som- 
nolent Coma, irritability, convuidons, delirium and vomiting; and, in 
addition, local symptoms of irritation and paralysis, which are determined 
by the position and extent of the ledons. 

1. StJl^PUfeATIVEl ENCEPHALITIS 

Synonym.— ^Intracranial absoesB. 

£tiolOgy,— ^Suppuration within the brain substance is never primary, 
but the result of extension of infection from neighbouring tissues or by the 
blood stream from foci of infection in distant organs. In rare cases» the 
fobtis of originai infection is undiscoverable. 

The following are the important causal factors : 

1. rraufna.— In the case of penetrating wounds the missile may be 
the source of the infection. Lacerated wound with fracture may allow of 
infection from the surface or from the middle ear, nose or pharynx. In 
these oases, meningitis often occurs in addition to abscess* Though not 
traumatic in a strict sense, any local lesion of the brain may become a locus 
reSistentisB minoris for the settling down of suppurative organisms derived 
from the blood stream, and in this way abscess has followed upon vascular 
lesions and the lesions of primary encephalitis. 

2. Extension froni inflected tegiom in the immediate vicinity. The im- 
portant cause of infection is any form of infective disease in the bones or 
soft tissues of the skull, calvarium and surrounding regions. Caries of the 
petrous bone from middle ear disease is the most common cause, while 
septic conditions of the nasal cavities and their accessory sinuses, or of any 
of the bones of the skull, suppuration of the scalp, orbital cellulitis and 
carbuncle of the neck are other causes. The exact manner of advent of 
^6 infection into the brain substance may differ in different cases. It may 
be by a septic thromboris of a vrin communicating between the infected 
region and the brain, or by extension along lymphatics similarly communi- 
cating, or by direct extension, as when the temporal lobe becomes adlierent 
to the tegmen tympani, or it may be trans-meningeal by the direct trans- 
ference of organisms across the meningeal space, without general meningitis 
occurring. That this latter mode of infection is a common one is suggested 
by the facts, that when the primary disease affects the upper surface of the 
petrous bone, the abscess is in the temporal lobe, and when the posterior 
aspect of the temporal bone is affected the abscess is in the cerebellum ; and, 
most importantly, in all these cases of abscess from extension, the cerebro- 
spinal fluid shows the presence of polymorphonuclear leucocytes, thus 
showing that the meninges have been infected, although no symptoms of 
meningitis arise. 

3. Pyasmic siotes.— Abscess of the brain does not often occur in sympto- 
matic pysemia. It may occur in infective endocarditis, and then multiple 
absemea may be found. Sometimes in this condition multiple small spots 
of encephalitis, containing many polymorphonuclear cells but not defimte 
abscesses, are met with. Much more commonly, abscess results from a single 
sepUc embolus from chronic pulmonaty infection, such as bronchiectasis, 
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and lung abscess. In rare cases metastatic abscess may arise from 
bone disease, Utot abscess and in the course of specific fevers. The micro* 
organisms responsible for the infection are usually streptococcus, pneumo* 
coccus and staphylococcus, and often the infection is mixed* B, cali is 
sometimes found, and in rare cases streptothrix and oidium albicans. 

PAthdtogy.~The abscesses which result from local disease of the skuH 
bones and surrounding tissues may be extradural, subdural or encephalic : 
in the first two cases they are invariably situated in the immediate vicinity 
of the antecedent seat of infection, lie extradural abscess may reach a 
Very considerable size and may burst externally, or into the meninges or 
into a blood sinus. The subdural abscess is confined in meningeal adhesions 
between the dura mater and pia mater. The contiguous surface of the brain 
is generally softened and has often disappeared, the abscess cavity extending 
deeply into the brain substance. This variety rarely has any capsule on the 
cer^ral side. Encephalic abscess commences generally in the subsulci ne 
white matter of the temporal lobe, and lateral lobe of the cerebellum. In 
one-half of all cases the abscess is in the temporal lobe, and in one4hird in 
the lateral lobe of the cerebellum. The remainder are divided between the 
parietal lobe, the pons Varolii and the frontal lobe, in order of diminishing 
frequency. The size of the abscess varies up to that of a hen’s egg. A 
recently formed abscess is irregular in shape with ill-defined limits, but in 
about 7 days it shows a definite capsule which may rapidly become of con- 
siderable thickness. The interior of the abscess cavity is usually of a greyish- 
green colour, and the pus is greenish and often fetid. Tlie surrounding 
brain tissue is always cedematous and often softened. Kupture occurs in 
about one-sixtb of all cases that are not afiorded operative interference, and 
the rupture takes place most commonly into the ventricle and less frequently 
into the arachnoid space. 

Symptoms. — An encephalic abscess has its origin in inflammation, and 
constitutes, when developed, a foreign body within the skull. Death may 
result from the effects of continually increasing intracranial pressure and 
wide interference with cerebral function, or from spread of tlie infection from 
the abscess. The symptoms may be grouped in four classes — (1) those of 
local suppuration; (2) those due to increased intracranial pressure; (3) 
localising signs dependent upon the position of the abscess ; and (4) those of 
terminal extension of the infective process. 

In extradural and subdural cases, the symptoms are generally acute and 
the course is rapid ; the signs of pressure are severe, whilst localising signs 
are rare and a state of latency is not observed. In the majority of encephalic 
abscesses, on the contrary, the signs of initial suppuration are slight and are 
apt to be swamped by the symptoms of the preceding disease, otitis media, 
empyema, infective endocarditis, etc., and tor this reason may be easily 
overlooked. A latent period in which symptoms are insignificant or com- 
pletely absent may follow, and last for weeks or months. In the end, the 
latent period is broken, either by an acute outburst of symptoms, the result 
of extending infection^ or the si^s of progressive intracranial tumour arise. 

The general symptoms which are likely to appear when a brain abscess 
is developing or emerging from a latent condition are pyrexia, which may 
be associated with rigor, headache, vomiting, irritability, vertigo, drowsinesa 
deepening into ooma, slowing of the puke, respiratmy and cardiac irregu 
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larity, convi^ions rarely, and papilloedema as a late sign. In addition, there , 
is a leucocytosifl of the polymorphonuclear variety in the blood, and a small 
number of polymorphonuclear leucocytes in the cerebro-spinal fluid in those 
" Closes arising by extension from disease of the cranial bones, but not in meta- 
static abscesses. The general symptoms vary much in their intensity and 
in the individual incidence of each of them, and in metastatic abscesses they 
may be almost absent, the local signs alone giving the indication that a 
cerebral lesion is present. Headache is rarely absent, and may be intense 
with spreading abscess. Vomiting is also an almost constant sign. Drowsi- 
ness is one of the most valuable of all the indications when any cause for the 
occurrence of cerebral abscess is present. Slowing of the pulse is also an 
important indication of a rising intracranial pressure. Papilloedema occurs 
late, and is often not present in acute abscesses at the time when diagnosis 
is all-important from a surgical point of view. It rarely occurs until an 
abscess has been present for a week, and is generally of low grade. With 
half-latent chronic abscesses, and with metastatic abscesses which attain a 
large size, it may be intense. 

Local signs . — Generally speaking, the more recent and acute the abscess 
is the less definite are the local signs. In more chronic abscess, and in meta- 
static abscess, the local signs are usually more distinct. When there is a 
local cause for the abscess this constitutes an important localising sign, 
since abscess forms almost always in the immediate vicinity of site of infec- 
tion. Thus rhinogenic abscesses are situated in the frontal region, and otitic 
abscesses are almost invariably situated either in the temporal lobe or in the 
lateral lobe of the cerebellum of the same side as the ear disease. 

Metastatic brain abscesses may be situated anywhere, but they are more 
common in the region of distribution of the Sylvian artery, and in my experi- 
ence have been more common in the posterior part of this supply — that is, 
in the parietal and occipital lobes. Metastatic abscess is sometimes pre- 
ceded by definite indications of the embolism which gives rise to the abscess, 
such as local convulsion, local transient weakness or loss of consciousness, 
and such an event may precede the signs of abscess by many weeks. The 
local signs of lesion in the various regions of the brain are described in the 
section under that heading. Local diagnosis is often difficult owing to the 
condition of somnolence preventing the possibility of accurate examination. 
In these circumstances such slight signs as the absence of the abdominal 
reflex on one side, the presence of an extensor response in the plantar reflex 
of one side, or any aphasic signs, are important indications of temporal lesions ; 
and unilateral hypotonia and nystagmus and attitudes, of cerebellar lesions. 
The initial signs and symptoms of encephalic abscess may lessen and dis- 
appear, and the abscess is said to become latent. The latency may be com- 
plete, or it may be broken by occasional headaches and transitory symptoms 
indicative of intracranial mischief. Much more commonly the abscess grows, 
and death occurs invariably in the absence of surgical interference, either from 
increasing intracranial pressure or from the rupture of the abscess, either 
into the ventricle, or on to the surface, with the production of general 
meningitis. 

Diagnosis. — In those cases where there is no local cause for the formation 
of an intracranial abscess by direct extension, and no distant cause known 
or discoverable for the formation of a metastatic abscess, diagnosis is difficult, 
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^nd the distinction of an abscess from a tumour can hardly b#made with 
certainty. The presence of p3rcexia and of a polymorphonuclear leucocytosis 
in the blood may suggest the diagnosis in some cases. Where, however, 
the common antecedent causes of abscess exist in the form of ear diseasei 
etc., or suppurative chronic lung disease, the diagnosis is relatively simple. 
For example, the advent of local or general intracranial signs in a case of 
chronic bronchiectasis from the first leaves no alternative diagnosis. When 
ear disease or local septic conditions of the region of the skull are present, 
local and general intracranial signs are due either to meningitis, abscess, 
sinus thrombosis, osteomyelitis of the base of the skull, or rarely to acute 
otitis. 

Meningitis can be at once distinguished not only on account of the more 
irritative and rapidly oncoming symptoms, which differ somewhat from those 
of abscess, such as head retraction and rigidity of the neck, Kernig’s sign, 
delirium and tremors, but by the lumbar puncture which gives the turbid 
cerebro-spinal fluid, containing polymorphonuclear cells and organisms in 
quantity. It must not be lost sight of that an abscess at any stage of its 
formation may be complicated by the development of general suppurative 
meningitis. Sinus thrombosis is usually accompanied by much oscillation 
of temperature, and by repeated rigors and oedema, and tenderness in the 
region of the emissary veins of the blocked sinus may be present. The 
diagnosis of the latter condition is not of vital importance, and its considera- 
tion should cause no delay in summoning the aid of the surgeon. The pre- 
sence of any symptoms of intracranial disturbance, where tympanic septic 
disease exists, calls for immediate surgical interference, and the surgeon, 
after cleaning out the diseased tympanum, completes the diagnosis by 
examining the lateral sinus, both the temporal lobes and the lateral cerebellar 
hemisphere, and proceeds to those measures which the results of his explora- 
tion indicate. Acute otitis media may give rise to severe intracranial symp- 
toms like those of meningitis, convulsions even occurring which may subside 
dramatically after perforation of the tympanic membrane, but it must be 
remembered that the chronic and not the acute forms of otitis give rise to 
septic extension to the brain. Osteomyelitis of the base of the skull extends 
from chronic bone disease in the region of the ear or nose. There is much 
pain in the base of the skull, and sometimes many cranial nerves are impli- 
cated at their foramina of exit. Skiagraphy will indicate the loss of bony 
structure. The malady is a chronic one, and usually ends in a terminal 
meningitis. 

Prognosis. — Cerebral abscesses with very thick walls and inspissated or 
even calcified contents have been found post mortem, many years after the 
presumed time of formation of the abscess. Spontaneous evacuation of an 
abscess through the diseased ear, or through a sinus in the area of the local 
disease causing the abscess, has been followed by recovery. It is probable 
that no abscess becomes permanently quiescent after it has given rise to 
severe symptoms. The prognosis in cases of cerebral abscess, therefore, is 
that a fatal result will occur, unless successful surgical interference is possible. 
If the abscess is reached and drained, recovery often occurs rapidly, but this 
is never certain, for extensive perifocal softening, meningitis and sinus throm- 
bosis may occur. Moreover, a general suppurative encephalitis may extend, 
in spite of draining the abscess. 
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Treatn^t. — The most rigorous prophylaxis should be employed that 
aU i^tieuts sufiEeriug from septic nasal and ear diseases, and infective disease 
of &e scalp and cranial bones, shall not pass out of observation until such 
disease is beyond all doubt cured. The only treatment for developed abscess 
is exploration and drainage. The liability to the occurrence of septic menin- 
gitis may perhaps be lessened by the administration of hezamine. The usual 
measures for the relief of pain should be employed. 

2. LETHARGIC ENCEPHALITIS (see p. 1576) 


MENINGITIS 

Definition. — The inflammatory processes to which we apply the name of 
meningitis are infective in origin, and usually have their seat in the lepto- 
meninges — the pia-arachnoid. A true inflammatory lesion of the dura 
mater, that is, pachymenin^tis, is much less common, and is usually a 
localised process due to the direct spread of infection from adjacent bone. 

Acute leptomeningitis, on the other hand, is usually generalised, and 
even when it arises from a local focus of infection it spreads rapidly through- 
out the subarachnoid space, this spread being faciutated by the cerebro- 
spinal fluid and also by the negligible bactericidal potency of this fluid. 
Further, the inflammation not only produces its characteristic changes 
in the pia-arachnoid, but also greatly changes the composition of the cerebro- 
spinal fluid. These changes may be said to reflect with considerable accuracy 
the nature and cause of the menin^tis, and thus it is that the examination 
of this fluid has so great a diagnostic value. Acute leptomenin^tis may be a 
primary infection, or may be secondary to some infective lesion elsewhere 
in the body. 

Pachymeningitis may be cranial or spinal, and is usually secondary to 
either syphilis, tuberculous disease of bone, or middle-ear suppuration. 
The condition formerly known as “ pachymeningitis interna haemorrhagica ” 
is now regarded as traumatic and not inflammatory in origin, and is described 
under the heading of chronic subdural hsematoma (cf. p. 1593). 

The fine infiltration of the pia-arachnoid by the cells of secondary 
carcinoma, of glioma, or sarcoma has been spoken of as a meningitis, but 
although such an infiltration may give rise to symptoms resembling those 
of a true meningitis, the term is not strictly accurate, though it is well to 
bear in mind that this form of new growth does occur and give a picture of 
meningeal irritation. 

Examination of Ceeebeo-spinal Fluid 

The normal cerebro-spinal fluid is clear and colourless. As obtained by 
lumbar puncture, it is found to be under a pressure of from 60 to 150 mms. 
of water and to contain from 0 to 5 cells (lymphocytes) per c.cm. Its chemical 
composition is as follows : 

Protein (mainly 

albumin) . O'Ol per cent. (10 to 20 mgrms. per 100 c.c.) 

Gluoose . 0*05 to 0*08 „ (50 to SO mgrms. per 100 c.c.) 

CUorides 0*72 to 0*75 „ (725 to 750 mgrms. per 100 c.c.) 
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The lumbar puncture is made in ti:ie first mten^inons apace alfeye a line 
joining the highest points of the iliac crests, which is the apace between the 
third and fourth Itunbor spines, or it may be made with equal rectitude in 
the space between the second and third lumbar spines. The needle should 
introduced exactly in the middle line and at right angles to the surface, close 
to the upper spinous process of the interval used. Normally the fluid escapee 
drop by cuop. If it runs rapidly or spurts out, this is an index of the increase 
of the oerebro^spinal pressure* Such an increase is met with in all meningeal 
inflammation, coi^estion and hsemorrhage, and in increased intracranial 
pressure. But it is also produced by conning or straining, and its accurate 
measurement by a manometer is now part of routine examination of the 
fluid. 

QueckensteiVs phenomenon. — If, with a manometer in attachment to a 
lumbar puncture needle, the jugular veins be compressed, an immediate rise 
in cerebro-^inal fluid pressure in the normal person will be noted, the pressure 
rising as high as 300 or 400 mms. of fluid. It falls as rapidly when com^ 
pression is released. If there be a block in the spinal subarachnoid space, or 
in the exits from the ventricular system, there will be no rise (complete 
block), or a slight rise with a delayed fall (incomplete block). Again, if 
the removal of a few c.cms* (4 to 8) of cerebro-spinal fluid is followed by a 
persistent fall in pressure of about 50 per cent., there is probably a block 
in the spinal subarachnoid space. These two tests afford valuable in- 
formation in cases of suspected “ obstructive ** hydrocephalus, or of spinal 
block from tumour, or other local disease. 

Increase of Protein Content . — This is of high importance, and occurs 
in all conditions of meningitis, and especially when the thecal space is ob- 
structed by tumour, pressure from without or meningeal adhesions. In 
pathological conditions the protein content may reach 0-8 per cent, or more. 
A high protein content sometimes associated with xanthochromia, in the 
absence of cellular elements, is highly characteristic of thecal obstruction and 
is known as Froin’s syndrome.” Lethargic encephalitis does not give any 
increase of protein. 

Xanthochromia is a yellow colour of the cerebro-spinal fluid, and it is 
met with when the cerebro-spinal space is obstructed by tumours of the cord or 
meninges, or by external pressure, and in some forms of polyneuritis and 
meningitis. The yellow colour may result from an extravasation of blood 
either into the arachnoid or into the central nervous system. 

Spontaneous coagulation of the fluid is met with in some cases of menin- 
gitis, when there is spinal obstruction, and in some varieties of acute 
polyneuritis. 

Blood may occur from every condition of haemorrhage, injury and en- 
cephalitis, and sometimes in meningitis. Blood that has been long shed 
into the cerebro-spinal fl.uid tends to become brownish and later yellowish. 
Ijeucocytosia is indicative of meningitis and often occurs in encephalitis, 
and in the neurotropic virus infections and in mumps. A lymphocytosis is 
characteristic of tuberculous and syphilitic meningitis, poliomyelitis, lethargic 
encephalitis, sinus thrombosis and mumps. A polymorphonuclear cytosis 
occurs in meningococcal meningitis and all the suppurative forms of menin- 
gitis. In tuberculous meningitis there is often a mixed cytosis at first, in 
which the polymorphonuclear cells may form 60 per cent, of the total. In 
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poUoin;felitis, the l^phoo^^sis disappears after the end of a week. In 
lethargic enc^halitia there is frequently no iymphoc^osis. 

Pus may be present in quantity in all the septic forms of meningitis^ 
and espeeially in pneumococcal and epidemic meningitis. 

Decrease in Glucose Content, — ^AU conditions of meningitis cause decrease 
in the glucose. 

AU^ation of Chloride Content, — ^Diminution in chlorides is highly char- 
acteristic of tuberculous meningitis, and a reduction below 0*65 percent, 
is pathognomonic of that condition. Increase in chlorides occurs in ursemia 
and other conditions of salt retention. * 

Dangers Colloidal Gold Reaction, — In neurosyphilis and in some cases of 
disseminated sclerosis, the globulin fraction of the total protein of the 
cerebro-spinal fluid increases and may almost equal the albuinin fraction. 
The high globulin content gives the fluid a power of precipitating^ colloids 
frppa suspension. The estimation of this power in the case of colloidal 
gold is the basis of Lange’s test. To ten dilutions of cerebro-spinal fluid 
(from 1 in 10 to 1 in 10,000) constant amounts of colloidal gold are added, 
and the mixtures allowed to stand for 24 hours. The form of the precipita- 
tion curves has a differentiating value. Thus in general paralysis the first 
six dilutions are precipitated (paretic curve), in tabes dorsalis, the tliird and 
fourth dilutions show the maximal precipitation (luetic curve) ; in menin- 
gitis, the sixth to eighth dilutions arc precipitated (meningitic curve). In 
disseminated sclerosis the combination of negative Wassermann reactions 
in blood and fluid and a paretic curve in the fluid is frequently found. 

The nature of the organismal content is determined (1) by the direct 
examination of films made from the centrifugalised fluid, (2) by cultures from 
the fluid, and (3) by the inoculation of animals from the fluid. 


Naub. 


Oboakism. 


CEBBimO-SPlKAL FlUID 


Tuberculous meningitis Tuborcle bacillus. 


Pneumococcal meningitis . Pneumococcus. 


Meningococcal meningitis . 

Sporadic or posterior- Still’s diploooccus. 
basal. 

Epidemic or “ Spotted Weicliselbaum’s diplococcus. 
Fever.” 


Pyogenic meningitis . 


' Staphylococcus.^ 
Streptococcus. 

B. influenza. 
Gonococcus. 

^ Streptothriz. 


Syphilitic meningitis . 

Other forms 

Rheumatic meningitis 
Seroui meningitii 
Traumatio meningitiB. 


. SpirochcBla pallida. 

f B. typhosus. \ 

• \ B enteriUdis. / 

Diplococcus rheumatieus. 


Clear or turbid. Lym- 
phocytes, either alone or 
in greater numbers than 
polymorphs. Tubercle 
nacilli. Chlorides 


diminished. 

Turbid. Polymorpho-nu- 
ck*ar leucocytes. Pneu- 
mococci. 

Clear or turbid. 

Polymorpho-nuclear leuco- 
cytes. 

Intracellular diplococci. 


( Turbid. Polymorpho- 
-[ nuclear leucocytes. Or- 
\ ganisms. 

{ Clear. Lymphocytes only. 
Wassermann reaction + . 

Turbid. Polymorphs. 
Clear. Few cells. Sterile. 
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: ^ The Wi^ssesfmaiin reaction in the fluid is positive in all conditions of reoent 
syphilitic disease impinging upon the meninges, and always in general par- 
alysis. Though often positive in tabes, it may be found negative. Lumbar 
puncture is dangerous in cases of long-standing increased intracranial pressure, 
and if performed in such cases a minimum of fluid should be withdrawn. 
It may in some cases cause severe headache of long duration, tt may be 
difficult or impossible to perform when there is bone disease of the lumbar 
vertebrae. 

* The most useful classification of the varieties of meningitis is' according 
to the nature of the micro-organism producing the inflammation. 

1. TUBERCULOUS MENINGITIS 

This disease results from the general invasion of the cerebro-spinal lepto- 
meninges by the tubercle bacillus, and tliis organism invariably arrives 
in the meninges by the blood stream from some previously existing focus 
of tuberculous infection within the system, and most commonly from caseous 
tracheo-bronchial glands and tuberculous bone disease. Occurring at all 
ages, it is the form by far the most frequently met with in the second and third 
years of life. The characteristic features of the cerebro-spinal fluid are, that 
it is usually under considerable pressure, it is clear or only slightly turbid, 
has no visible deposit before centrifugalisation, but it often forms a fine 
flocculent clot. It contains an excess of albumin. The normal sugar is 
generally absent. There is a pleocytosis with a high proportion of lympho- 
cytes, 70 to 80 per cent, being of this nature, and the rest being polymorpho- 
nuclears. Careful examination will almost always reveal the presence of the 
tubercle bacillus. 

i£tiology. — The inheritance of a lowered resistance to th6 invasion of the 
tubercle bacillus is an important factor, especially when such a tendency 
exists in both parents. The sexes are equally affected. Tuberculous 
meningitis is rare during the first year of life, and especially during the 
first 6 months of life, when posterior basal meningitis is most common. 
Its greatest incidence is during the second and third years. It is common 
throughout childhood and early adult life, after which it becomes increasingly 
rare. The primary focus from which the organisms are spread to the meninges 
is most commonly a tuberculous mesenteric or bronchial gland. 

Sometimes the source of infection is tuberculous disease of the lungs, of 
the abdomen, of the ear, of the joints, or of bone. Operations upon the sites 
of tuberculous disease may directly cause the disseminatiou of the tubercle 
bacilli, and especially surgical procedures upon tuberculous intracranial 
tumours, upon spinal caries, and upon tuberculous disease of bones and joints. 
The acute specific fevers, and especially measles, are sometimes the exciting 
causes of the disease. Injury to the head sometimes determines the attack. 

Pathology. — In tuberculous meningitis three kinds of lesions of the 
meninges may be met with — (1) grey tubercles unassociated with inflam- 
matory deposit ; (2) tuberculous meningitis characterised by the presence of 
tuberculous granulations associated with a fibrinous and purulent exudation-— 
the superficial tissue of the nervous system underlying the meninges is in 
this case always involved ; (3) tuberculous tumours of any site up to that 



iseo msEASfeS OE the NEftV6tJfe SYSTEM 

of a pigeon’s egg. It is not uncommon to find such a tumour to be the focus 
of widely spread meningitis. The three kinds of lesions may coexist in the 
same case. 

The flattening of the convolutions and the dry sticky feel of the surface 
of the brain are highly characteristic. The disease affects the pia-arachnoid 
and its processes, the small vessels entering the surface of the brain and the 
superficial tissues of the latter. Occasionally a few tubercles are found 
upon the inner surface of the dura mater. Generally the convexity of the 
brain escapes, or is little affected. In the intercrural space, around the optic 
chiasma, covering the tips of the temporal lobes, along the commencement of 
the Sylvian fissures and around the brain stem, there is an inflammatory 
exudation of tough consistency and of a pale yellowish-green colour. Spread- 
ing from the edge of this in decreasing numbers, grey tubercles are seen in the 
pia-arachnoid, particularljr along the Sylvian fissures. They may be found 
wherever the pia-arachnoid extends (the convexity, as a rule, excepted), but 
except at the base of the brain they are not, as a rule, accompanied by the 
characteristic tough exudation. 

The brain as a whole is soft, and local softening of the walls of the ventricles, 
of the velum interpositum, and of the fornix is often present. This softening 
is caused by spreading of the tuberculous process from the pia-arachnoid 
to the small vessels of the surface of the brain, on the walls of which tubercles 
develop, sometimes in such numbers that a small entering vessel, when 
observed under low magnification, after the brain tissue has been removed 
by careful washing, may resemble a bunch of grapes, each grape being a 
tuberculous nodule. Thrombosis is a common event in the vessels so in- 
volved, and softening follows. Some degree of thrombosis in the superior 
longitudinal sinus and in the veins of Galen is commonly present. It is 
probably owing to the softening of the nervous tissues that occlusion of the 
foramina by which the cerebro-spinal fluid leaves the ventricles does not often 
take place, and that, therefore, a condition of hydrocephalus does not occur 
in this form of meningitis. The cranial nerve palsies which are so frequently 
met with in this disease are the result of implication by adhesions and local 
interference with the blood supply of the nerves at the base of the brain, by 
the newly formed adhesive tissue. In the majority of cases the membranes 
of the spinal cord are affected, and the most common situation of the tubercles 
is upon the inner surface of the theca, and in the pia covering the lumbar 
enlargement. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and play, 
headache, loss of appetite, dullness, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia are common 
symptoms. In older subjects, lassitude, depression, mental alteration, 
perversity and hysterical manifestations are common. Constipation is 
usually present, and the breath has a peculiar fetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless fpr days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; 
but as age advances, delirium increases in frequency, and headache, usually 
frontal is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 
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IV 

the prodromal stage of the malady. An early lUaappoaranoe of the knee 
and ankle jerks, and the occurrence of retention or urine are often early fi^gns 
and should be looked for in suspected cases. In those cases which are said to 
being acutely, careful inquiry will generally reveal that some symptoms such 
as the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difhcult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in the “ cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated ptipils, as if 
fixed upon some distant object. There is often some retraction of the angles 
of the mouth, and there is frequently a bright malar flush. In the later 
stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marked as in 
posterior basal meningitis. The abdomen is always markedly retracted 
and a tfiche c6r6brale is often conspicuouB. A single sharp cry, apparently 
causeless, called the hydrocephalic cry, and which is common in all forms of 
meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
week of the developed disease. All varieties of varying and persistent strabis- 
mus and ptosis are met with, paralysis of the external rectus being the most 
common. Rolling movements and independent movements of the eyeballs 
may occur. None of these signs is constantly present. The pupils may be 
contracted at first, and may show varying inequality, but in the later stages 
they are dilated. Papilloedema is often present towards the end of the 
second week, if the patient survives so long. It is of moderate intensity, 
the height of the swelling rarely exceeding two dioptres. Choroidal tubercles 
sometimes occur. 

Convulsions are common in every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and champing move- 
ments and grinding of the teeth are common. Rhythmic movements of the 
limbs may also occur. Coarse tremor upon movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

The temperature is usually raised one or two degrees, but it presents no 
characteristic features, some cases being apyrexial throughout. Irregularity 
of the pulse is the rule, and is of considerable diagnostic importance. ' Rapid 
in the early stages, it tends to become unduly slow in the stage of coma, and 
again rapid as death nears. Cheyne-Stokes breathing and grouped breathing 
are common. Constipation is usually a marked and persistent feature. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks after the appear- 
ance of definite symptoms, and no case of recovery is known to me in which 
the diagnosis has been unquestionably proved by the recovery of the tubercle 
bacillus from the oerebro-spinal fluid. 
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Diagnosis. — The early symptoms of .the disease may give rise to difficulty 
iu diagnosis, but the latter is relatively simple when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are gastro-intestinal catarrh, the exanthemata — especially enteric 
fever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and stiffness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apical 
pneumonia. In enteric fever the temperature is higher and the lieadache 
more severe, and irritability and resentment of interference are not present ; 
the decubitus is usually dorsal. Widal’s test is of importance in this con- 
nection. When distinctive signs of intracranial disease have appeared the 
diagnosis has to be made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cercbro-spinal fluid, which 
will be found to contain lymphocytes in excess and tubercle bacilli. These 
organisms are sometimes difficult to isolate from the fluid, but their presence 
can be readily demonstrated by injecting the fluid into the subcutaneous 
tissue of guinea-pigs, wlicn the characteristic lesion of tubercle results. It 
must be remembered that in some cases the polymorphonuclear leucocytes 
may be in excess, but these cases are at once distinguished from other forms 
of meningitis by the presence of numerous lymphocytes, by the absence of 
the meningococcus and of the other germs producing suppuration, and by the 
presence of the tubercle bacillus. Pirquet’s skin reaction is often absent in 
tuberculous meningitis. 

Treatment. — From the unvarying fatal issue of the malady, treatment 
can only be directed towards the relief of symptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for this purpose be repeated several times. Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hexamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success. General treatment must be that which will 
secure such comfort as is possible for the patient. Where swallowing is 
difficult nasal feeding should be adopted. 

2. PNEUMOCOCCAL MENINGITIS 

Pneumococcal infection of the meninges most commonly follows upon a 
similar infection elsewhere in the body, empyema and pneumococcal otitis 
being the commonest lesions, while pneumonia, abdominal infection, ab6ce.s8 
and joint infection are less common. In one-third of the cases, however, the 
meningeal infection is primary. The characteristics of the cerebro-spinal 
fluid are that it is purulent and sometimes so thick that it will not flow through 
the needle. It is greenish-yellow in colour, contains a large amount of 
albumin, and multitudinous polymorplionuclear cells, among which the 
characteristic pneumococcus is found. In fulminant rapidly fatal cases the 
fluid may be turbid from the presence of pneumococci alone, no reaction in 
the form of pleocytosis being present. 

ftiologjr. — The disease may occur at any age. It is sometimes a terminal 
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event of a pneumococcal infection elsewhere, and passel almost unnoticed, 
or is discovered oiily at the autopsy. Meningitis which follows operations 
upon the nose and disease of the nasal bones is usually of the pneumococcal 
variety. 

Pathology. — The surface of the brain and spinal cord is highly char- 
acteristic. Usualljr the whole surface of the vertex and of the base is 
covered with a thick, tenacious, greenish-yellow pus, which is contained in 
the meshes of the arachnoid, and between this and the dura. The ventricles 
often contain pus. A similar exudation is found upon the spinal cord, 
more especially upon the dorsal aspect, and in the cervical and lumbo-sacral 
regions. The major affection of the vertex of the brain is the peculiarity 
of this disease, and only in the rarest cases is the base alone affected. The 
exudation is characterised by the greater amount of fibrin than in other 
forms of meningitis. 

Symptoms. — The symptoms are those which are common to all forms 
of meningitis. Some of the cases are indistinguishable symptomatically 
from cases of tuberculous meningitis. Others run a very rapid course and 
present few features other than headache, vomiting and pyrexia, with rapidly 
oncoming and quickly fatal coma. In others again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis or the 
existence of coma alone, together with a cerebro-spinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, containing the pneu- 
mococcus. 

No case of recovery from this form of meningitis has hitherto been 
recorded. Lumbar puncture and intrathecal injections of anti-pneumococcal 
serum may be performed, but on account of the thick nature of the exudate, 
little relief must be expected from the former, while the latter cannot possibly 
a vail except in primary cases. 


3. MENINGOCOCCAL MENINGITIS (see p. 36) 


4. PYOGENIC MENINGITIS 

Apart from meniugococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B, inJiuenzcB, B, anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection of adjacent structures to the meninges, and follow disease of cranial 
and spinal bones, especially caries of the middle ear, erysipelas and other 
iufections of the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septicaaraia. 

Pftthology. — The pathology of these conditions does not materially 
differ from that of ptieumococcal meningitis. In all cases the exudation 
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IB puniient, and in the meningitiB due to B, anAradi it is of a red colour, 
due to ooneomitant blood effwon. The oerebro^spinal fluid contaiiiB large 
numben of polTmorphonuolear leucocytes, together with the micro-organiim 
responsible for each variety. Suppurative meningitis resulting from bone 
diaease and from wounda of the meningeB may be Realised by the fomation 
of meningeal adhesions, and an intrameningeal abscess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to ail forms of acute meningitis, high 
pyrexia, rigors and delirium being conspicuous. The course is rapid to an 
almost invariably fatal termination. In the localised form where drainage 
can be ensured and extension of the infection prevented, recovery should 
take place. Several coses of recovery from gonococcal meningitis have been 
reported. Influenzal meningitis is invariably fatal. 

Diagnosis* — This depends upon the presence of the clinical signs of 
meningitis and of a cerebro-spinai fluid containing polymorphonuclear 
leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic and cultivation methods. 
The recognition of B. injluenzcB requires that cultures should be made upon 
some blood medium, for otherwise the organism may be easily overlooked 
and the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the ear, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms. 
In this connection it must be borne in mind that meningitis and intracranial 
abscess never follow directly upon acute otitis, but they are the sequelce of 
chronic otitis, which has resulted in caries of the temporal bone. When 
evidences of caries of the middle ear are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and abscess of 
the brain or cerebellum. Here the presence of localising symptoms, either 
temporal or cerebellar, and the presence of papillmdema and any tendency 
to a temporary abatement of the symptoms point to the existence of an 
abscess, and further lumbar puncture will in all but the rarest cases settle 
the point. In cases of abscess in which cells and organisms are found in 
the cerebro-spinal fluid, these exist in small numbers only, as compared 
with the copious cells and organisms present in the fluid of suppurative 
meningitis. 

Treatment. — In cases of meningitis secondary to temporal caries, the 
source of infection should be at once cleared out by surgical procedure. 
Repeated lumbar puncture may relieve symptoms, and injection of an anti- 
serum to the organism present may be tried. Vaccines may also be 
used. 

The treatment and prognosis of all the foregoing forms of meningitis, 
except tuberculous meningitis, have undergone a great change since the 
introduction of sulphanilamide and its derivations. The mode of employ- 
ment of these drugs is dealt with on p. 49 (cerebro-spinal fever). 
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5. BENIGN ASEPTIC MENINGITIS 

Synonyms. — ^Epidemio Serous Meningitis ; 3enign Lymphocytic 
Meningitis. 

Etiology. — This is unknown. No organisms have been found in the 
cerebro-spinal fluid. The malady so named appears of wide distribution* 

Pathology.— Since recovery is the rule, nothing much is known of this, 
but lymphocytic infiltration of the lepto-meninges has been found in one 
fatal case. 

S 3 rmptoms. — Children are mostly affected, but no age appears exempt. 
The onset is abrupt, with headache, sickness and fever. The t 3 rpical signs 
of meningeal irritation are present, neck and spine rigidity, Kemig’s sign, 
irritability and restlessness and sometimes delirium. Somnolence is unusuah 
In young children convulsions may occur. The fever mounts to 102 or 103 
and fluctuates. It may disappear in 2 or 3 days, or persist for 3 weeks. 
Lumbar puncture yields a cerebro-spinal fluid under pressure, usually clear 
but sometimes opalescent. The cell count ranges from 50 to 1500 per c.mm. 
After the first two or three days these cells are almost wholly lymphocytes. 
The sugar and chloride contents remain at normal height, thus differing 
from the findings in other forms of acute lepto-meningitis, and resembling 
the findings in acute poliomyelitis. 

Diagnosis. — This depends upon the cerebro-spinal fluid findin gs and 
upon the benign course of the illness. For a few days differentiation from 
poliomyelitis may be impossible. 

Prognosis. — Recovery is the rule. 

Treatment. — ^Repeated lumbar puncture reduces the intracranial tension. 
Beyond this, only general nursing care is needed. 

6. SYPHILITIC MENINGITIS 

Miningitis due to infection by the Spirochceta pallida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. In a few 
cases the symptoms have been noticed coincideiitly with the syphilitic roseola. 

Pathology. — The morbid process consists essentially in an infiltration 
of the meninges with lymphocytes and plasma cells, spreading from the 
perivascular lymphatics where the spirochsetes multiply freely, and it 
lead to scarring and opacity of the membranes, with consequent strangling of 
the nerves and vessels and occlusion of the arachnoid space, or to massive 
gummatous formation in the mininges. It is essentially a chronic form of 
meningitis though it may result in the production of acute symptonw. 
A marked feature is that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The ^sease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
involve the overl 5 ring bone, or it may spread from the pia-aiachnoid into 
the Bublying nervous tissue (meningo-enwphalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
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pressure, is clear and colourless, and contains lyin})hocytc8 and no other cell 
forms. The number of the lymphocytes present is in direct proportion to 
the activity of the meningeal syphius. The spiroehaste has rarely been 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : 

1. Headadie, 

2. Hydrocephalus. — In those acute cases of cerebral syphilis characterised 
by rapidly oncoming headache, vomiting and papilloedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventricular distension, consequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguished 
from those caused by a non-Iocali sable intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis. — This is a chronic malady which 
commences insidiously during the first few months of life, with signs of 
genera] nervous deterioration, llie appearance of the brain is very char- 
acteristic. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain has in parts the appearance of wash-leather. Tlie child does 
not get on, and takes an ever-decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions are of 
frequent occurrence. The diagnosis is not difiicult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is an 
excess of lymphoc)rtcs in the cerebro-spinal fluid, both in which and in the 
blood there is a positive Wassermann reaction. The prognosis in any case 
where the symptoms have become marked is most unfavourable. 

4. AduU syphilitic meningitis^ with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions. In 
some of the cases the onset coincided with the appearance of the syphilitic 
roseola. The diagnosis depends upon the presence of signs of active syphilis, 
upon the cerebro-spinal lymphocytosis and upon the existence of a positive 
Wassermann reaction. The prognosis under appropriate treatment is good. 

6. Paralysis of cranial nerves. — This common and often isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
presence of a gumma in the course of the nerve. Several of the nerves may 
De involved together in one patch of meningitis. Any of the cranial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most freqi^cntly attacked. 

Treatment, — The treatment of the above conditions is that appropriate 
for nervous syphilis in general (p. 1636). The combined administration 
of mercury by inunction and of arsenic compounds by intravenous injection 
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gives the best results. Iodide of potassium is not nearly so useful as when 
massive gummata are present, and, moreover, it seems to increase the 
scarring process. Its use should be avoided until the patient has been under 
the influence of mercury for some time. 

7. OTHER FORMS OF MENINGITIS 

Meningitis due to the typhoid bacillus is a rare malady. It may occur 
as a primary disease, but is usually a complication in the course of enteric 
fever. It is to be remembered that while many cases of enteric f6ver present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
meningeal exudation, generally serous, is sometimes purulent. The cerebro- 
s]3inal fluid contains l3miphocytes, and Eberth’s bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal’s reaction and the 
discovery of Eberth’s bacillus in the cerebro-spinal fluid. The malady is 
generally fatal, but a considerable number of recoveries have occurred, 
especially in children. In rare cases symptoms of meningitis occur in the 
course of rheumatic infection, and Poynton and Paine have brought forward 
evidence that such symptoms are the result of infection of the meninges 
with the DiphcocciLS rheumaticus. The term “ serous meningitis ” is applied 
to those cases of meningitis in w^hich the cerebro-spinal fluid is clear and 
sterile. Li such cases recovery is the rule, and the symptoms are not rarely 
rapidly relieved by lumbar puncture. The term meningism ” is used for 
a group of casea which present symptoms of meningitis and in which no 
pathological change can be found either in the cerebro-spinal fluid, or, if 
death occur, in the meninges or cerebral tissue. It is met with in children 
in association with acute febrile diseases, and is presumably due to the toxin 
present. Recovery is usually rapid and complete. 


VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain viruses have a selective affinity for the nervous system and are 
therefore spoken of as “ neurotropic.” They act upon the nerve cell, and to 
a less degree upon glia cells, but not upon the white matter. They are capable 
of multiplication and of exerting their pathogenic action only within the 
nerve cell, where their life and activity are short-lived. Thus, the infections 
to which they give rise are known as self-limited. 

The essential lesion resulting from their presence is an acute necrosis of 
the nerve cell, leading to the death and destruction or to the damage of the 
cell. A secondary ghal and vascular reaction ensues as a result of which 
lymphocytes pass into the cerebro-spinal fluid from the perivascular spaces in 
the affected regions of the nervous system. 

Such virus infections are primary infections of the nerve cell and not 
invasions of the central nervous system secondary to general infection. The 
portal of entry in all cases, except that of rabies, is probably the nasopharynx 
by the mechanism of “ droplet infection.” The virus is carried thence via the 
olfactory fllaments inio the olfactory bulbs and tracts. Gaining direct access 
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to the biain in this way it seems oertain that the yiros is thereupon trans^ 
ported within the system through axis oylindeis. This at least appears to 
besthe mechanism in the most closely studied of the vims mfections of the 
nervous system, acute poliomyelitis. 

The so-called post-irdective encephalitis that may follow the acute exanthe- 
mata is not a true virus infection of the nervous system, since the lesion is a 
demyelination and not an attack upon the nerve cell. This form of encephal- 
itis, therefore, is probably to be regarded as an intoxication of the nervous 
system associated with a systemic virus infection. 

F. M. R. Walshe. 


ACUTE ANTERIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis ; Heine-Medin Disease. 

DefiniUon. — An infection of the nervous system by a neurotropic virus 
which acts primarily upon the nerve cell, the interstitial tissues of the nervous 
system and the leptomeninges being secondarily involved. Contrary to 
what was formerly believed, there is no initial phase of general systemic 
infection ; from the outset, poliomyelitis is a disease of the nerve cell. The 
virus is an obligatory intracellular parasite, and has a special affinity for 
the ventral horn cells of the spinal cord, within which it multiplies during 
its brief period of activity. 

iEtiology. — A constant feature of the disease is its incidence in young 
children. They appear to be immune during the first year of life, sus- 
ceptibility being greatest in the second, third and fourth years, and there- 
after declining. Cases during adolescence and early adult life are not un- 
common, but the disease is rare after middle life. It is possible that a very 
large proportion of the community has at some time been infected by 
poliomyelitis, only a very small proportion (less than 1 per cent.) having 
developed symptoms of infection. From 50 to 80 per cent, of the adult 
population possess serum containing protective antibodies, and this fact is 
taken as presumptive (though not certain) evidence of previous infection. 
That such clinically latent infection is possible may be seen from the occur- 
rence of the many “ abortive ” cases of poliomyelitis in all epidemic outbreaks. 
The disease is much more prevalent during the hotter months of the summer, 
usually the months of August and September in the Northern hemisphere, 
and the months of March and April in the Southern. It is spread by human 
carriage by infected persons in the initial stage of their illness, and probably 
also by healthy carriers. The nasopharyngeal secretions are infective 
during the first ten days of the illness, and spread probably takes place 
by what is known as “ droplet infection.” It has been said that case-to- 
case infection does not occur, but the long-continued case-incidence in 
certain small, enclosed communities strongly suggests that, however difficult 
it may be to trace, such infection does in fact occur, and must be allowed 
for in dealing with outbreaks of the disease. There is some evidence that 
milk may also act as a channel of conveyance of the virus. 

The Path op Infection, — ^It is exceptional for the virus to be found in 
the blood or cerebro-spinal fluid, and it is not by either of these channels that 
it reaches the central nervous system. The portal of entry into the body is 
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the nasopharynx, whence the virus enters the free ends of the olfactory 
nerve filaments, and travels by the axis cylinders directly into the olfactory 
bulb, and thence into the brain. The subsequent passage of the virus to the 
ventral nerve cells is believed to be entirely axonal. 

It is believed that all the symptoms of the declared disease, from the 
first onset to the appearance of paralysis, are due to the effects of the virus 
acting upon nerve cells in its passage from the site of entry into the brain, 
until it reaches its site of election in the ventral horn cells of the lumbar 
region of the cord. 

Pathology. — The virus of poliomyelitis is an obligatory intracellular 
parasite, and its action takes place entirely within the nerve cell. The 
changes seen in the nervous system vary with the virulence of the infection. 
In very severe infections the nerve cells undergo acute necrosis. If the 
experimentally infected animal be destroyed at this initial stage no lesions 
other than these cell changes are found, and the rapidly ensuing cellular 
exudation and meningeal infiltration seen in fatal human cases are not 
present. But the necrosis of nerve cells in the surviving patient is naturally 
shortly followed by phagocytic processes, and amoeboid (microglial) cells 
and polymorphonuclear leucocytes rapidly invade the affected areas and 
clear away the dead nerve cells. It is essential to bear in mind, however, 
that these processes are secondary and not, as used to be thought, the primary 
and essential lesion of poliomyelitis. In less severe infections, less acute 
forms of nerve cell changes are seen, and with these the cellular exudation 
is almost wholly of amoeboid microglia cells. These phagocytic cells fill the 
perivascular spaces in the affected parts of the cord. Together with leucocytes, 
these cells finally overflow into the cerebro-spinal fluid. They appear here even 
before the development of paralysis ; and it is this early indication of meningeal 
infiltration that led to the view formerly held that a meningitis preceded the 
involvement of the nervous system. In the affected regions of the grey matter 
of the ventral horns, some cells always remain unaffected by the virus. 

Lesions in the viscera have been described : namely, hyperplasia of the 
lymphoid tissue and splenic enlargement — but these are not constant, and 
their presence at the final stage of the malady is of uncertain significance. 
They are no longer held to indicate the occurrence of systemic infection in 
poliomyelitis. 

Cerebrospinal fluid. — ^I'he fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of cells, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphocytic, but in our experience this 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases ; we have seen a pure lymphocytosis throughout and 
from the preparalytic stage ; and we have seen high polymorph pleocytosis, 
both early and late, and also with a relapse on the tenth day. The nature 
and number of the cells seem not to afford any prognostic indications. 

Blood . — In the early stages of the malady, there is a constant and very 
marked polymorpho-nuclear pleocytosis, which may reach as high as 30,000, 
with lymphocytic leucopenia. This leucocytosis disappears when the fever 
abates. 

50 
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Symptoms*— It has been the practice to divide the clinical course of 
poliomyelitis into an initial stage of general infection ; a second stage of 
meningeal involvement ; and a final stage of paralysis from invasion of the 
nervous tissues. Cases in which recovery ensued after a brief febrile illness 
and without paralytic manifestations were spoken of as “ abortive,” it being 
supposed that the infection had died out before the virus had invaded the 
spinal cord. This classification, based as it was upon an erroneous pathology, 
may now be abandoned in favour of a division into preparalytic and paralytic 
stages ; it being understood that in both stages, and therefore also in abor- 
tive cases, the virus has in fact invaded the nervous system before any 
symptoms whatever have appeared, and that even the symptoms of the 
preparalytic stage are almost certainly the expression of the action of the 
virus upon the nervous system. In short, there is no clinical stage of polio- 
myelitis in which the virus has not already gained access to nerve cells, and 
begun to exert its pathogenic effects. The failure of serum therapy in the 
past is probably to be explained by this fact. 

The preparalytic stage , — This may last from 1 to 4 or 5 days. It is 
almost invariably febrile, the temperature rising to 103 or 104 degrees. 
The pyrexia lasts for from 1 to 3 days and then declines, sometimes finally, 
sometimes recurring for a day or two as paralysis develops. 

To those who have studied the disease in the course of a large epidemic 
there can be no doubt that the clinical picture of the opening phase is patho- 
gnomonic, and clearly to be distinguished from that of other febrile illnesses 
of childhood. Draper has given a very vivid account of this stage, from 
which the following statement is taken. The child is commonly flushed 
and miserable, and may be drowsy, but it presents a typical appearance of 
mingled apprehension and restlessness, and may be very irritable. In 
severe infections the child breathes rapidly, appears pre-occupied and in a 
state of tenseness. An ataxic tremor and involuntary muscular jerkings 
may be present. Extreme fearfulness, and confused and alarming dreams 
are common. The child is hypersensitive to even the lightest touch and 
resents being moved. Vomiting, probably of central origin, may also be 
present. Headache, pain in the neck and back, stiffness of the spine and 
pain in the back on active or passive flexion, diminution of tendon jerks, 
and some diffuse weakness all appear in sequence, and finally paralysis 
suddenly appears in one or more groups of muscles. On the hypothesis 
that the sequence of symptoms in poliomyelitis from the opening of the 
clinical picture until the appearance of paralysis accurately represents the 
passage of the virus through the nervous system from olfactory bulb to 
ventral horn cell, Faber has drawn up the following table of symptoms. 

Progress of Virus. Characteristic Symptoms. 

[Fever, drowsiness, alternating with restless- 
Olfactory bulb to hypothala- j ness, sweating, general hypereesthesia, ap- 
mus and brain stem. I prehension, fear, irritability, heightened 

I sensibility to pain, headache and vomiting. 
^Localised pains and tenderness, disturbances 
Posterior columns of cord. | of pain sensibility, pain on flexion of spine, 

Posterior root ganglia. I Kemig’s sign, transiently increased tendon 

\ jerks. Temperature may fall now. 
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Progress of Virus. 

Anterior hom cells. 

No further spread : 
Infection mes out. 


Characteristic Symptoms. 

/Twitchings, tremor, unsteady movements. 
\ Flaccid paralysis, loss of tendon jerks. 
/Diminution of extent of paralysis, disappear- 
\ ance of pain and tenderness. 


It would probably be premature to say that every stage in this progress 
of the virus has been finally and conclusively proved, but it is of course quite 
reasonable to take the view that all the initial symptoms of ppliomyelitis 
are capable of being produced by an infection wholly confined to the nervous 
system ; in other words, the assumption that there is an initial stage of 
general infection is superfluous, and without supporting evidence. 

The paralytic stage . — It was formerly the practice to differentiate a 
number of types of poliomyelitis according to the localisation of the paralytic 
symptoms. Thus there were cerebral, cerebellar, brain-stem, spinal and 
neuritic types. As Weston Hurst has pointed out, it is impossible to produce 
in the experimental monkey, no matter what the site of inoculation of the 
virus, any but a spinal type of paralysis, and it is extremely doubtful if in 
the human disease there are any other than brain-stem and spinal cases. 
The remaining cases are probably due to some other cause than the virus of 
poliomyelitis, and they will not be considered here. 

1. Spinal Form. — In young children, the paralysis is often not apparent 
until the second or third day of the illness. In older children and in adults, 
the paralysis is usually present within 24 hours of the onset. The paralysis 
is always of the flaccid variety, with loss of the deep reflexes in the region 
of the paralysis, and subsequent atrophy of the muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its full limit 
of distribution at the moment of its appearance, which facts correspond 
exactly with the experimental pathology. In some cases, however, the 
f)aralysis spreads rapidly from its original site, either in ascending or, more 
rarely, in descending fashion. The ascending cases are very liable to be 
terminated with fatal bulbar involvement. In rare cases, relapse occurs, and 
tlie paralysis, after remaining stationary f'^r several days, may spread 
Lsiiddenly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. It is often 
stated that relapsing cases are usually fatal, but in a very considerable 
experience of such cases we have never seen a fatal issue, which on theoretical 
■grounds should be highly improbable, on account of the rapid development 
of immunity after infection. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. At first all four limbs may be completely 
helpless, and later there may be complete recovery in all but one limb* 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas the permanent palsy is the result of an actual destruc- 
tion of the cells by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those supplied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a , scoliotic or kypho-scoliotic type. Thus, poliomyelitis 
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comes to be one of the very common causes of spinal curvature in the yoting. 
The narrowing down of the initial paralysis begins to show itself after the 
end of the first week, and any muscle which will recover useful power will 
have done to before the end of the third month. The paralysed muscles 
undergo atrophy, which is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are flaccid from the first, and in the course of time tend to develop a 
variable degree of contracture, and yet it is common to see a limb which 
remains permanently flail-like. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
is paralysed, there is usually a considerable degree of vasomotor paralysis, 
and there may be subsequent retardation of growth. Considerable deformities 
of the body and limbs may arise as the result of the loss of support, which 
results from the paralysis, from the action of unopposed muscles, and from 
the contractures. Such deformity may involve actual dislocation of joints, 
as in the shoulder joint, where the deltoid is paralysed and the pectorals 
escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and majr involve the contiguous white matter of the lateral column 
BuflSciently to give rise to signs of lesion of the pyramidal tract, and in rare 
cases of lesion of other neighbouring tracts, such as the spino-thalamic tract 
with a result in a Brown -S^quard’s syndrome of pyramidal deficiency upon 
the same side and loss of pain and temperature sense on the opposite side 
below the lesion. Paralj^sis of the cervical sympathetic is not rare when 
the lower part of the cervical enlargement is involved, with the usual signs 
of a small pupil and low-lying lid on the affected side. It is, however, gener- 
ally a transient event. 

Disturbances of sensibility of an objective kind are rare, and are almost 
always transient, and amount to blunting of pain and temperature sensibility, 
from involvement of the spino-thalamic tracts which are continuous to the 
ventral horns. Subjective disturbances are common, and consist of severe 
local pains in the limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
for many weeks. The dominance of the clinical picture by persistent pains 
in the periphery constitutes the so-called “ neuritic ” form of poliomyelitis. 
Sphincter paralysis is quite common in the early stages in cases in which 
the lumbo-sacral enlargement is affected, but it is always rapidly transient. 

The reflexes, both superficial and deep, are at first lost in the affected 
region, and indeed are generally absent throughout the body in the early 
stages of a severe case, from the general effect of the virus upon the nerve 
elements. In the later stages they return, or remain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, in the early days of the illness is a most useful prognostic 
indication that the muscles concerned with the reflex will entirely recover. 

2. The Bbain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the region 
of the red nucleus. The general symptoms of the onset are as in the spinal 
form. In place of the paralysis of trunk and limbs there is bulbar, facial, 
trigeminal or ocular paralysis, according to the situation of the lesions. 
An extensive lesion of the medulla itself proves very rapidly fatal. Lesions of 
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the upper brain stem are more commonly survived, and the resulting clinical 
pictures are, in order of frequency of occurrence, facial paralysis, spastic 
tremulousness from involvement of the upper part of the brain stem, and 
lastly ocular paralysis with nystagmus. 

Course. — ^Most commonly within a few days of the onset of the paralysis 
a very considerable remission occurs, and the paralysis becomes much 
narrowed down in its limits ; thus, with an initial paralysis of all four limbs 
and trunk, the limbs recovered rapidly, leaving a permanent partial paralysis 
of the trunk, and in a case where both legs were paralysed, the one^ recovered 
power within the first week, leaving the other permanently crippled. Some* 
times, however, there is no rapid improvement or narrowing of the region 
of paralysis whatever. 

The paralysis remaining after the rapid improvement is final, and 
admits of such improvement only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed muscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy of function in those elements which remain and to the acquisition of 
the aptitude which necessity produces. On the other hand, children afflicted 
with this disease during the period of active growth will often show what 
seems to be a progressive diminution of power in the weak muscles, and 
which is, in reality, a relative failure of these muscles under the strain of 
the increasing weight and length of the body and limbs. 

Death is uncommon at any stage in the spinal form of poliomyelitis 
except during epidemics, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place on the first day of appearance of the paralysis. Weakness 
of the respiratory muscles and especially total intercostal palsy is not infre- 
quently an indirect cause of death, even at long periods after the onset, if 
bronchitis or broncho-pneumonia occur. 

Diagnosis. — During the stage of general pyrezial symptoms and before 
the paralytic manifestations appear, a definite diagnosis can hardly be made ; 
but it may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nuclear leucocytosis in the blood 
with a lymphocytosis in the cerebro-spinal fluid. When the paralysis first 
sets in, the diagnosis has to be made from acute rheumatism, in which the 
painful joints may cause an appearance of severe paralysis. In the same 
way, S5rphilitic pseudo-paralysis (acute syphilitic epiphysitis) may be diagnosed 
from poliomyeutis. From acute polyneuritis and Landry’s paralysis, both 
of which maladies may have a pyrexial onset with similar general symptoms, 
poliomyelitis can generally be distinguished by the sudden onset of the 
paralysis and by the absence of any spreading tendency, and probably by 
the lymphocytosis in the cerebro-spinal fluid, and later on by the permanent 
atrophic paralysis. In the rare spreading types of poliomyelitis, the latter 
two points alone serve to make the diagnosis. 

From almost all of the local lesions of the spinal cord, membranes and 
roots, whether these are of rapid onset, as for example hsematomyelia and 
acute myelitis, or of slow onset, such as tumour, inflammation and pressure, 
poliomyelitis is at once distinguished by the absence of the conspicuous 
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BeiXBOTy loss and sphinctei trouble which accompany the former diseases. 
In the final stage of i^rmanent muscular paralysis and atrophy, deformities 
and contractures, pouomyeUtis presents httle ^fficulty of magnosis, but it 
should be borne in mind how frequently deformities of the trunk and especially 
lateral curvature of the spine have their orim in slight attacks of this malady 
where the lesions are confined to the dorsal region. 

ToWomyelitis may simulate menin^tis so closely as to be hardly dis- 
tinguishable. The skin in the former malady may be suggestively flushed 
and pink. A sterile cerebro -spinal fluid with no micro-organisms and with 
a mixed lymphocytic and degenerating polymorph pleoc3rtosis and with the 
chlorides and sugar content normal can hardly be from any other case than 
one of poliomyelitis. 

Prognosis. — It is rare for complete recovery to occur in any case of 
spinal poliomyelitis in which paralysis has once set in. Though recovery 
may be nearly complete, yet there seems always to be some region in which 
permanent muscular atrophy persists, and in cases which otherwise clear 
up, this is frequently in the spinal muscles, giving rise to a lateral curvature. 
From this condition of nearly complete recovery to one in which there is 
not the slightest recovery from the initial paralysis, there is every gradation. 
The prognosis is not influenced by the severity or otherwise of the general 
symptoms, for the paralysis may be slight where the general symptoms are 
severe, and vice versa. Incomplete paralysis or the presence of reflex 
action, either superficial or deep, in any region at the end of the first week 
after the paralysis has set in, is a sure indication that useful recovery will 
occur in that region. Those regions which remain completely paralysed 
for several weeks after the onset are certain to remain permanently disabled. 
The prognosis as to the eventual usefulness of disabled limbs, or as to eventual 
power of walking, depends upon a consideration of the muscles which are 
permanently paralysed, as to whether they are essential muscles or not, 
and whether they can be assisted or supplanted by any mechanical apparatus 
which is light enough for the weak limbs to carry. 

Second attacks of poliomyelitis are exceedingly rare, but two such cases 
have been recorded by Eshner and by Sanz. The occurrence of progressive 
muscular atrophy in subjects who have in early life been afflicted with polio- 
myelitis is not very rare, and it is usual for the progressive atrophy to com- 
mence in the region originally aflected by the poliomyelitis. Potts has 
recorded a series of 28 such cases, and several others are to be found among 
the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
malady is an infectious, specific fever, and since the virus is known to exist 
upon the nasal, buccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous membranes and mild daily disinfection 
of the mouth and nose. Salicylates, especially in the form of aspirin, will 
relieve the pain and fever, and seem to be decidedly beneficial. If pain be 
very severe there is no contra-indication to the use of morphine. If the 
respiratory muscles are seriously involved, belladonna or atropine is of great 
service both in stimulating the respiratory mechanism and in checking 
accumulation of bronchial secretions. 
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In (»seB in which the respiratory musculature is involved and in which 
a fatal issue may for this reason ensue, apparatus has been devised to effect 
an artinciai respiration in the hope that the paralysis may recede and the 
Tespiratory musculature resume its fimotion. It is partioulaxly duxmg 
epidemio outbreaks that such cases are seen, the paralysis progressively 

ascending from the lower limbs, or spreading by “ jumps at short intervals. 
There are two main types of apparatus, the Drinker respirator and its deiiva^ 
tives which consists of a closed compartment in which the patient lies reoum** 
bent, his head protruding through a rubber collar. A motor then produces 
alternating air pressures which passively move the chest. Another type, the 
Bragg-Paull respirator, consists of a rubber apparatus strapped round the 
chest which, again by the use of a motor, by alternate inflation and emptying, 
moves the chest. There may be a few cases in which a really good result can 
be achieved, namely, a useful measure of general muscular recovery ensues 
and the patient can take up a more or less active life. More numerous, 
however, are those in which although sufficient active thoracic movement to 
sustain life returns, the patient remains bedridden for life. Cases are on 
record also in which survival depends upon permanent retention in a Drinker 
respirator. It is probable, therefore, that such machines will find their greatest 
field of usefulness in other maladies than poliomyelitis, such, for example, as 
carbon monoxide poisoning and other essentially temporary causes of respira- 
tory weakness. A modification of the Drinker machine is now provided in 
most hospitals throughout the country. 

It has recently been claimed by Contat in Switzerland that heavy dosage 
with potassium chlorate during the pre-paralytic stage of the illness averts the 
development of paralysis. It is known that the virus of poliomyelitis is highly 
sensitive to oiddising agents. The patient is given nasal instillations of 2 per 
cent, solution of the substance, 5 drops four times daily. By mouth the dose 
ranges from 5 grains in the 24; hours in an infant to a total daily dosage of 
from 60 to 80 grains in an adult. This total is spread over frequent small 
doses during the 24:-hour period. The administration is begun as early as 
possible and continued during the febrile period (2 to 3 days), and progressively 
diminished to cease on the fifth or sixth day. It is said that no albumin, red 
cells or casts are found in the urine during this medication. Contat also 
employed potassium chlorate as a prophylactic in contacts. 

Serum therapy , — Since Netter first initiated this method of treatment 
some twenty-five years ago, the administration of the serum of individuals 
who had recovered from a known attack of poliomyelitis (“ convalescent 
serum”) has been a widely used method of treatment. Convalescent serum 
has been experimentally found to contain protective antibodies, and it has 
been thought that it may prevent the development of paralysis if administered 
during the preparalytic stage, and may limit the extent and severity of 
paralysis if given early in the paralytic stage. Recent re-assessment of the 
clinical evidence strongly suggests that these beliefs are illusory, and that 
serum therapy is unavailiug at any stage of the malady. This result is 
indeed what the experimental evidence should have led us to expect. For 
Flexner found that the administration of convalescent serum to an inoculated 
monkey protected only if it were given at the same times as the dose of virus, 
or within 12 hours and before the appearance of symptoms. Administered 
after this moment, it was uniformly ineffective. But it is only after the 
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appearance of symptoms that it can be given in the human subject. Again, 
the theory adopted to rationalize serum therapy was that poliomyelitis 
was a general infection, with later involvement of the nervous system. 
Serum administered in the preparalytic stage was thought to prevent invasion 
of the nervous system. We Imow now that the nervous system has already 
been invaded before any symptoms whatever develop, and that this sup- 
posed prevention is from the nature of things quite impossible. Recent 
controlled observations in New York, in which 50 per cent, of the patients 
in an extensive epidemic were given serum and the remaining cases denied 
it, have indicated that serum therapy has no influence upon the course of 
the individual case. 

Eleinschmidt, in his analysis of the 1938 epidemic in Cologne, adds 
further conflrmation to this judgment. 

Rest and 'posture . — It is all-important to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest oases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and passive 
movements should be regularly employed and re-educational exercises com- 
menced, where there is sufficient power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak limb places 
a millstone around the neck of recovery. The lightest possible shoes 
should be worn, and if splints are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
splinting, tenotomies and other surgical procedures. 

There have recently been recorded several cases of acute bulbar polio- 
myelitis in children upon whom tonsillectomy and adenoidectomy had been 
performed during the course of a local outbreak of poliomyelitis. It appears 
that this operation opens a port of entry to the virus. The onset of the 
disease is at an interval of 10 to 20 days after operation, and the issue is 
commonly fatal. The performance of those operative procedures upon 
children is therefore strongly contra-indicated during outbreaks of polio- 
myelitis. 


LETHARGIC ENCEPHALITIS 
Synonym. — Epidemic Encephalitis. 

Definition. — ^An acute febrile disease, occurring sporadically and 
epidemically, due to the infection of the nervous system, presumably from the 
naaal ^Bs&gea and by a purely axonic route, by a virus, which can be inocu- 
lated Into the nervous system of monkeys, reproducing the disease. The 
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clinical aspect is that of a lasting, as opposed to an evanescent, infection, 
producing chiefly inflammatory reaction, and principally incident upon the 
upper parts of the nervous system, the cerebrum, basal ganglia and brain 
stem. Though very definite, it is remarkably polymorphic, and it is some- 
times mono-symptomatic, and its type has changed greatly during the passage 
of an epidemic. The absence of evidence forthcoming of case -to -case infection 
has necessitated the assumption that infection is transferred by carriers, or 
by those in the pre-symptomatic stage of infection only. 

History . — When we read of the influenza epidemic which swept over 
Europe in 1680 and which was accompanied by a malady so peculiar as to 
gain the title of “ schlafkrankheit,” and afterwards of the epidemic described 
by Sydenham in 1676 as ** febris comatosa,” the “ sleeping sickness ** of 
Tubingen in 1712 and Dubinins epidemic of the fatal “ electrical chorea ” in 
Northern Italy in 1846, we cannot but agree with von Economo*s conclusion 
that these epidemics were epidemics of lethargic encephalitis. The subsequent 
epidemics of Mauthner’s “ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstem’s “ hsemorrhagic encephalitis ” in 1906 have been proved identical 
with lethargic encephalitis, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, since when it 
has gradually declined and it is now comparatively rare, if indeed any true 
cases occur. We have, however, seen a good many end-results of cases which 
had their commencement from 1910 onwards, showing that in England this 
malady was increasingly present, though unrecognised. 

etiology. — ^During the period of its incidence, the disease occurred both 
sporadically and epidemically, with no centre of spread. It was more prev- 
alent in the cold season of the year. No age is exempt from the malady, 
and cases have occurred in the seventh decade of life, but it is rare in young 
children and seems to be most incident in the first half of adult life. Infection 
presumably takes place, as in poliomyelitis, from human vectors alone, and 
by droplet infection. When once the virus has gained access to the nervous 
system by a peripheral axonic route, it is virus en cage,” to use Economo’s 
term. It is imprisoned within the nervous system and cannot get out, but 
it may there survive for very long periods, giviiuj rise to second and third 
attacks after apparent recovery, or to exacerbations of symptoms after long 
intervals of remission, or to insidious and progressive severe abrogation of 
nervous function long years in train of slight trivial and evanescent symptoms 
which marked the epoch of infection. Whether the infection thus pent up 
in the nervous system does on occasion manage to escape from the peripheral 
nerve terminals, as it does regularly into the saliva in the case of rabies and 
often into the skin in the case of herpes, and so get free, has not been deter- 
mined. 

The height of the epidemic incidence of lethargic encephalitis has many 
times coincided with a severe epidemic of influenza, but no further connection 
between the two conditions is known. Claimed at one time as an aberrant 
form of poliomyelitis infection, von Economo*s disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Economo first succeeded in transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Loewe and Straus 
first proved that the infective agent was flltrable. 

Pathology. — The pressure and quantity of the cerebro-spinal fluid are 
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always increased, and in a few of the cases blood or the products of hesmorrhage 
are present. In a third of our cases the cell count has been normal. In the 
rest there has been a moderate lymphocytic pleocytosis, with little or no 
protein increase, the titre of the sugar tending to a high normal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
normal throughout the whole of the grey matter, varying from a rosy flush 
to a deep salmon-pink, giving rise to the term “ the rose-coloured brain.” 
When hardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and deeply seated hsemorrhages are occasionally found. Economo 
describes the anatomical picture as one of unvarying constancy. It is that 
of an oedematous and congested brain, with all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
is a non-purulent and, properly speaking, a non-hasmorrhagic inflammation 
of the whole grey matter exclusively, the white matter being uninvolved. 
There is most conspicuous perivascular Ijrmphocytic cufi&ng remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and demyelination does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary 
loss of the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered 
in by general symptoms, such as shivering, malaise, headache, and fever and 
bodily pains, a characteristic thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of symptoms 
usually appears in the story as an attack of “ influenza.” The p 3 n:exia does 
not usually last longer than a week. Countless such attacks of influenza,” 
distinguishable only by the occurrence of transient diplopia, or of slight 
sonmolence, and often even without any such distinguishing features, have 
been completely recovered from at the time, but have been followed, after 
long intervals, by the slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no s 3 rmptoms at 
all, and long afterwards an insidious onset of Parkinsonism ensues, as has 
happened nowadays in many of the examples of Parkinsonism in childhood. 

So many and varied may be the clinical aspects of this disease that it is use- 
ful to consider the separation of clinical types which Economo has laid down : 

A. Acute Types. 

(1) The somnolent and ophthalmoplegic type. 

(2) The hyperkinetic type. Spontaneous involuntary movements, 

sleeplessness, great mental unrest, delirium and mania are here 
characteristic. 

(3) The amyostatic and hyperkinetic type. In this type Parkinsonian 

tremor and rigidity, salivation and the greasy face are con- 
spicuous. 

(4r) The cerebellar type. Tfie symptomatology is that of the cere- 
bellum, and recovery usually occurs. 

(5) The bulbar type. 

(6) The ophthalmoplegic type. 
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(7) The neuritic type, which simulates acute fibrositis. 

(8) The mono-symptomatic type : 

(а) Characterised by persistent trismus. 

(б) Characterised by persistent hiccough. 

B. Chronic Types. 

(1) The progressive Parkinsonian type. 

(2) The mental type. 

A combination of all the types is very common. 

The Nervous Signs. — Menial symptoms , — ^An increasing lethargy, which 
often becomes very deep, is present in many of the cases. In this condition 
the patient will lie for days without stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half fml of imswallowed food. In this condition, 
flexibilitas cerea may often be demonstrated in the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually. Unrousable coma is invariably a sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are markedly lethargic they will 
complain that thev cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be that of vivacious excitement and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
first nervous sign may be delirium or mental aberration, which may rapidly 
develop into acute and violent mania ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental reduction and self- 
obvious mental change may persist, but we have not seen any case in which 
insanity has resulted. Indeed, it has been said that no sufierer from this 
disease ever regains his original mentality, and it is a common experience to 
find personality very seriously changed in the way of mental reduction. 
Complete incapacity for any sustained work, entire change of character, 
anti-social tendencies, moral perversion and depressed neurasthenic states 
are not uncommon sequels of the disease. (See also page 1833.) 

Convulsions are very rare, but they may undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial clinical picture may be dominated 
by convulsion, and closely resemble “ status epilepticus from other causes. 

Ophthalmoplegia and other paralyses in the region of the cranial nerves 
are most often nuclear in type, but peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
The pupils may show every abnormality which a lesion of the nervous system 
can produce. Inequality, unroundness, eccentricity and loss of light reflex 
and ciliary paralysis may occur. The loss of light reflex may be unilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the xiisease. The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
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rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be penpheral paralysis of any of the oculo-motor nerve 
trunlm. The de^ee of the ophthalmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly transient or permanently severe. In severe 
cases which survive there is always some improvement in the degree of 
paralysis in the course of time. 

Vision , — ^The diplopia and loss of accommodation cause much defect of 
vision, but many of the patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
explicable. Papilloedema has been reported in a few cases, in one of which 
at least meningeal haemorrhage had occurred. It is transient and never 
reaches a hi^h degree. 

OcfuHogync crises , — This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes, most commonly upwards, sometimes upwards 
and to one side, less commonly downwards, or downwards and to one side, 
We have observed one case of a child in which the oculogyric spasm always 
proceeded to a torsion spasm of neck, trunk and limbs so severe as to roll the 
patient out of bed on to the ground with each access. The spasm is met with 
m the chronic stage of the malady, and there is always some degree of Parkin* 
Bonism. The attacks may last from a few seconds to 4 hours or more, and may 
occur frequently or at intervals of several days, and as the eyes are com- 
monly fixed in an upward direction, they are peculiarly incapacitating. They 
have not been reported in any other disease than lethargic encephahtis, and 
may constitute, with some slight facial Parkinsonism, the sole sequeb of 
this malady. We have not found any treatment which infiuences the 
frequency or severity of the attacks. 

Bilateral nuclear facial paralysis and bulbar paralysis are not tmcommon. 
Paralysis of any individual cranial nerve may occur, and also of any individual 
spinal root. Such paralyses alwa 3 rB completely recover in the course of time. 

Symptoms indicative of lesion of the basal ganglia are among the most 
common features of the disease, and they are often the most persistent. These 
consist of weakness of movement, rigidity with slovmess of movement, and 
spontaneous involuntary movements. The weakness, rigidity and slowness 
of movement give rise to a peculiar immobility of facial and bodilv expression 
and movement. The face is mask-like, the neck stiff and the nead moved 
little and slowly, the trunk bent forward and stiff, the arms held away from 
the trunk, the whole appearance of the patient closely resembling that of 
paralysis agitans. Rapid fluttering of the eyelids when gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic tremulous nature, as in paralysis agitans, or there may 
be dow rhythmic, choreiform, athetoid, myoclonic, irregular or highly compli- 
cated movements : these may be met with at any stage of the malady, but 
most commonly appear some little time after the acute stage has passed 
away. Fibrillation and fascicular twitching of the muscles is very common 
in the acute stage. In cases where bulbar symptoms, either of a spastic or 
flaocid kind, are present, hypersalivation of the nature of a true sialorrhoea is 
often a most troublesome, though transient, symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the oerebral hemispheres may occur. Bilateral spasticity 
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with signs of involvement of the pytamidal systems, increased jerks, lost 
abdominal reflexes and extensor plantar responses are eommozL Hemiplegia, 
aphasia and hemianopia may occur, presumably as the result of local sub- 
cortical haemorrhages. Meningeal symptoms may be very marked in the 
early stages, such as suboccipital headache, painful stifEness of the neck, 
head retraction, vomiting and Kemig’s sign. Indeed, we have seen rapidly 
fatal cases in which the clinical picture throughout was hardly distinguishable 
from that of acute meningitis, but none of these oases showed any leucoeytosis 
in the cerebro-spinal fluid. A major incidence of the lesions upon the cere- 
bellum gives rise to the picture of acute cerebellar ataxy following a lethargic 
onset, and the end-result may be a condition closely resembUng a usual 
type of disseminate sclerosis. Such cases make a good recovery in the 
course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and several of our patients had 
been treated for trigeminal neuralgia, brachial neuritis or sciatica before 
any other sign of the malady appeared. These pains may persist for months 
after recovery. They are obviously due to the lesion around the nerve roots 
which has been already referred to. 

Spinal symptoms . — Since the lesions have been found in the spinal cord, 
it is only to be expected that focal spinal lesions should be met with in rare 
cases. These are usually acute atrophic paralyses similar to those of polio- 
myelitis. Those that we have seen have completely recovered. It has been 
argued, however, that this atrophic palsy is due to a lesion of the spinal 
roots. More severe lesions may apparently give rise to a condition resembling 
acute transverse myelitis. 

Sphincters , — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
conscious dysuria is however not infrequent in the early stages of the 
disease. The deep reflexes may be lost in severe cases during the acute 
stages, and they are usually absent in premortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions afiecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so slight as not even to interfere with the daily work or 
to call for medical attention, and yet in the course of months, or it may be even 
years, the most serious and completely incapacitating paralysis appears. A 
patient of ours noticed that he saw double, and did not feel very well for a 
few weeks. He recovered, but, two years later, had to give up work, by reason 
of a slowly oncoming Parkinsonism, which became extreme. A similar 
result in the slow and late development of grievous symptoms may follow 
any attack of lethargic encephalitis and make the prognosis in this malady 
very difficult. 

Sequelae. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian end-results have already been referred to, but 
special mention must be made of involuntary spontaneous movements, 
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recurring rhythmo movements, spasms and altered respiratory rhythm. 
Ceaseless rhythmic pulsatile movements may occur in any muscle, movements 
like those oi convulsive tic may incapacitate the patients. Hideous recurring 
spasms may appear, sometimes local, sometimes general. Torticollis may 
occur. An unduly rapid respiratory rhythm may be established. (See also 
p. 1705.) 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequelae after 
a few weeks ; or a most malignant disease, fatal in a few days. In others, 
symptoms indicative of fresh lesions may occur repeatedly weeks and even 
months after the onset. 

Diagnosis. — A diagnosis of lethargic encephalitis is even at this date 
(1941) not rarely made, but must be received with the very greatest reserve. 
Under this title most neurologists have encountered a great variety of nervous 
disease, including intracranial tumour, cerebral abscess, subdural hsematoma, 
tuberculous meningitis, and the like. In typical cases the diagnosis presents 
no difficulty, the reusable lethargy, incontinence, ophthalmoplegia and 
negative, lymphocytic, or blood-containing cerebro-spinal fluid being so 
characteristic as to preclude possibility of error. The less usual forms of the 
malady, and especially those with very gradual onset and slight symptoms, 
often present great difficulty and require much care and full knowledge of the 
possible symptomatology of the disease for their recognition. There is no 
specific laboratory test for the malady, and the diagnosis must be based upon 
clinical grounds. Where meningeal symptoms are prominent, distinction has 
to be made from other forms of meningitis and from poliomyelitis. Here, the 
cerebro-spinal fluid is of the highest importance, as no polymorpho-nuclear 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacd symptoms or convulsions, careful look- 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such symptoms, should at once suggest the 
diagnosis. It must be borne in mind that the clinical picture of the disease 
may bo dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end-results ; 
the peculiar ophthalmoplegia, the spontaneous involuntary movements, and 
the paralysis agitans-like syndrome being almost pathognomonic of the 
malariy. 

Prognosis. — A rapid onset and quick development of severe symi^toms, 
marked pyrexia, delirium and maniacal excitement are bad prognostic signs 
and indicate a rapidly fatal hsue. After the third week of the disease, the 
probabilities are all in favour of survival. The prognosis, however, as to 
how much permanent damage to the nervous system will eventually remain 
is hardly possible, since slow improvement may go on for months and even 
years. Of the acute cases occurringat the height of an epidemic, 40 per cent, 
arc quickly fatal, 30 per cent, are reduced to chronic invalidism, and 30 per 
cent, recover completely (Economo). The spontaneous movements, even 
when very marked, may clear up in from 3 months to a year. The weakness, 
rigidity and tremors, which form the paralysis agitans-like picture in many of 
the cases, persist indefinitely. 
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Treatment, — Nothing being known of the infectivity and mode of spread 
of the disease, isolation and disinfection are not usually employed. Each 
case must in England be immediately notified to the public health authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of collosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, and is certainly without 
harmful effects. Intravenous sodium salicylate, in 15-grain doses in normal 
saline daily, certainly seems to clear up the symptoms in some cases and may 
do permanent good. It remains therefore to use those measures which will 
help to keep the patient alive and those which relieve symptoms. " Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. After the acute stage, treatment is concerned with 
combating the physical and mental listlessness and depression, removing the 
rigidity with massage, passive movements and exercise, and withal brighten- 
ing the days of a convalescence which is often long, tedious and hard to bear. 

James Collier. 

W. J. Adie. 

Revised by F. M. R. Walshe. 


HERPES ZOSTER 

Synonym. — Zoster ; Shingles. 

Definition. — An acute infection of the posterior root ganglion, probably 
by a neurotropic virus, leading to severe pain in the distribution of the 
corresponding posterior root, and to the appearance of a crop of vesicles 
in the cutaneous distribution of the root. 

i£tiology. — The virus of zoster stands in some as yet undetermined 
relation to that of chicken-pox, and the appearance of the latter malady 
in a susceptible subject some 14 days after contact with a case of zoster has 
been too frequently recorded to be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most 
common in adolescents. In elderly patients it is frequently a more serious 
as well as a more painful affection than in young persons. It may arise 
without discoverable cause and with a febrile reaction and considerable 
malaise. It may also occur apparently “ symptomatically during the 
course of arsenical medication, or during such illnesses as pneumonia, tabes 
dorsalis and tuberculosis. 

Pathology. — The essential lesion is an acute inflammation of the dorsal 
root ganglion of the same histological character as the lesion of acute anterior 
poliomyelitis. There are degenerative nerve cell changes, with accompanying 
microglial reaction and perivascular infiltration with round cells. Later, 
degenerative changes occur in the fibres of the dorsal roots and of the 
peripheral sensory nerves. The Gasserian ganglion and the thoracic and 
upper two or three lumbar ganglia are most often affected. There is an 
increased protein and lymphocyte count in the cerebro-spinal fluid. 

Symptoms. — There may be an onset with fever which persists for 2, 3 
or even 4 days. There is from the first pain at the place at which later 
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the herpetic eruption is to appear. This occurs on the third or fourti day 
of the illness. At first the rash is a patchy erythema, upon which appear 
small vesicles filled with clear fluid. From the fifth to the tenth day the 
vesicles dry up and shrink progressively until a scab is formed. This foally 
drops off, sometimes leaving considerable scarring. These scars may be 
anmsthetic to touch, pinprick and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense. It is 
of a burning and itching quality, and in frail and elderly persons it may 
persist as a most intractable post-herpetic neuralgia for months or even 
years. 

Zoster of the ophthalmic division of the fifth nerve is most commonly 
found in elderly persons. Corneal vesicles may form and burst, giving rise 
to ulcers, which may spread and end in residual scarring (nebulas), which 
impairs vision. 

• Herpes of the geniculate ganglion occasionally occurs. The vesicles 
are found in the pinna, and there is pain in this region, over the mastoid, 
and sometimes in the fauces (see p. 1512). 

Localised paralysis may accompany herpes. Thus, in ophthalmic herpes 
there is occasionally third-nerve palsy, with ptosis and squint. In geniculate 
herpes, facial palsy and loss of taste over the anterior two-thir^ of the 
tongue is the rule. In herpes of the lower thoracic ganglia there may be 
paralysis of the oblique abdominal muscles on the affected side. The marked 
local bulging of the abdominal wall which ensues resembles at first sight 
the presence of an abdominal tumour. These paralyses do not invariably 
clear up, though the facial palsy of geniculate herpes does so more frequently 
than the paralysis of the abdominal muscles. 

Treatment. — The course of the cutaneous lesions is not influenced by 
treatment, which is directed to keeping the vesicles dry and free from infection. 
For this purpose a dusting-powder of starch or zinc oxide, or a collodion 
dressing may be used. 

During the acute stage, pain may be relieved by aspirin or phenacetin, 
but the post-herpetic neuralgia of some elderly and debilitated patients 
may prove intractable, and so severe as to render life scarcely tolerable. 
A neurosis may be grafted on this pain and render the situation extremely 
difficult for the doctor. Various local remedies have been recommended, 
including rays of all kinds, local heat, electrical currents, analgesic applica- 
tions, and so on. But none can be relied upon to afford material relief, 
though the neurotic patient may obtain some comfort from any of them 
that commands his faith. It may be necessary to keep the patient under 
some such mixture as the following : tinct. gelsemi min. 10, phenazone grs. 
10, phenobarbitonc. sol. gr. |, sod. bromid. grs, 10. Aq. chlorof. ad 11. oz. 1 
t. d. s. 

A warning may be sounded against prolonged bromide medication for 
elderly subjects. It sometimes renders them confused and feeble, and 
these debilitating effects may take some weeks to pass off even after bromide 
is withdrawn from administration. For such patients, small and carefully 
adjusted doses of phenobarbitonc are ^probably better. 


F. M. K. Walshe. 
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RABIES 

Sjmonyms, — Hydrophobia ; Lyssa. 

Definition. — This is an infective disease due to a filtrable virus which is 
located in the salivary glands and central nervous system. It is transmitted 
to man and most warm-blooded animals through infective saliva of canines 
or blood-lapping bats. There is a long and variable incubation period, and 
a short pyrexial illness of sudden onset characterised by fever, nervous exalta- 
tion and violent muscular spasms involving the oesophagus and respiratory 
system. Once symptoms have supervened, the patient invariably succumbs. 

Etiology. — The disease is generally transmitted either by the licking 
of a freshly abraded surface of slan or the bite of an infected dog. In Eastern 
Europe and the Orient, wolves not uncommonly transmit the disease and, 
owing to extensive laceration of the tissues, a greater proportion of people 
bitten by them develop the disease than with either dogs or jackals. It has 
been estimated that wolf bites entail a mortality of 80 per cent. In Trinidad, 
in 1925 an epidemic of paralytic rabies in man was attributed to the bites of 
vampire bats, cattle being the original source of infection. 

The virus of rabies , — This is now known to belong to the class of neuro- 
tropic viruses that have a special affinity for attacking the grey matter of 
the nervous system. To this class belong also the viruses of acute anterior 
poliomyelitis and of Borna disease. 

Pasteur, in 1881, discovered that rabies could be transferred in series 
from animal to animal by subdural inoculation of emulsions of central nervous 
tissue derived from an infected dog. In rabbits, after some twenty passages, 
the virus became modified : firstly, the incubation period of ordinary street 
virus which varied from 8 to 60 days was reduced to 7 days ; and, secondly, 
it lost its capacity to reproduce the disease on subcutaneous inoculation. 
Such a virus is known as fixed virus or virus fix4. Street virus, on the other 
hand, is transmitted from the local wound via the peripheral nerves to the 
central nervous system, and if the sciatic nerve be inoculated the lumbar cord 
becomes infectious several days before the virus can be demonstrated in the 
brain (di Vestea and Zagari). This accounts for the fact that cases bitten 
about the face, head and neck have such a short incubation period. The 
salivary virus is filtrable through coarse Chamberland and Berkefeld 
— not so, emulsions of infective brain tissue. The virus is destroyed at 60 C. 
and is attenuated by drying — a fact made use of in the preparation of anti- 
rabic vaccine by the Pasteur method. 

Pathology. — Excess of cerebro-spinal fluid, petechial hsemorrhages of the 
piarachnoid and injection of its vessels may be found at autopsy. Histological 
examination reveals cellular infiltration of the perivascular lymph spaces 
as well as Negri bodies within the cytoplasm of the nerve cells and their 
processes. These bodies were described by Negri in 1903. They are globular 
or ovoid structures, of variable diameter (0*5-25*0 microns), and are especially 
common in the Purkinje cells of the cerebellum and the hippocampus. 
Though demonstrable in the brain of 97 per cent, of dogs infected with street 
virus, they never appear in the salivary glands — a fact which supports the 
view that they are not parasitic protozoa, as Negri suggested, but rather 
some kind of cell inclusion or degenerative structure. . • i 

Symptoms.— The period intervening between the bite and the climcal 
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manifestatioiis varies from 1 to 2 months as a rule, the limits being 11 days 
to over a year. Face, head and neck bites have a shorter incubation period 
than those on the upper extremity, and arm bites a shorter incubation than 
those implicating the leg. The onset is generally sudden, but prodromal 
symptoms are sometimes noted for a day or two before a hydrophobic 
syndrome appears. For convenience, three stages are described. 

1. The invasion sta^e. — This includes prodromal features such as pain 
in the scar, fever, headache, rapid pulse, anxiety, restlessless, insomnia, 
irregular and sighing respirations, and phases of rushed speaking. 

2. The stage of excitation. — This supervenes in 24 to 4S hours. There is 
intense restlessness, mental excitement, hypers^sthesia and hydrophobia 
which consists of a sudden spasmodic spasm of the muscles of the mouth, 
pharynx and larynx and, to a greater or lesser degree, the whole respiratory 
musculature. A typical attack may be induced by offering the patient water. 
As the glass approaches the mouth, the head retracts in a series of spasmodic 
jerks associated with gasping respirations, while any water reaching the mouth 
is immediately ejected. The shoulders are elevated, the chest expanded, 
and the stemo-mastoid and platysma muscles contracted. Later, the synaptic 
resistance in the reflex arcs becomes so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell, and even 
the suggestion of water may suffice to induce the attack. The voice is altered. 
Frothy saliva collects in the throat and mouth and is flung off the lips during 
the attacks which may be characterised by intense fury or the most profound 
terror. Later, opisthotonus and general respiratory spasm are superadded. 
In the interval the mind is clear, the patient remaining quietly at rest in bed. 
Examination of the central nervous system reveals, as a rule, nothing more 
than increased deep reflexes. Glycosuria is not uncommon, and vomiting, 
exhaustion and emaciation characterise the final stage of the illness. Death 
during the paroxysm may occur from dilatation of the right heart, though 
sometimes near the end the spasms ameliorate or cease altogether. 

3. Stage of paralysis. — If the patient survives long enough, paralysis of 
various types, including Landry’s ascending paralysis, paraplegia and hemi- 
plegia, may supervene. The patient lies helpless and exhausted, and generally 
dies in coma. In man this stage is rarely seen in canine-transmitted rabies, 
but paralytic rabies is commonly encountered in the bat-transmitted variety 
in Trinidad. 

In the Trinidad outbreak all the cases were of this variety, and all proved 
fatal. The onset is acute, with fever and headache. Numbness and burning 
sensations in one or both legs, paresis of the legs and retention of urine 
follow. After 2 or 3 days the paraplegia becomes more complete, and the 
plantar and tendon reflexes disappear. One limb is commonly affected before 
the other. In a few days the paralysis begins to ascend, involving the muscles 
of respiration, of articulation and deglutition. There is dyspnoea, restlessness 
and death. The sufferer remains conscious, but may be delirious. Sensory 
changes are of variable intensity. A final brief coma precedes the fatal 
issue. During this time the temperature swings round 103° F., and there is 
profuse sweating. Hydrophobic sypiptoms are exceptional, and when present 
slight. The cerebrospinal fluid yields an increased globulin content, but is 
otherwise normal. The duration of the illness is from 4 to 8 days. 

Rabies in the dog. — These animals never show the hydrophobic syndrome 
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observed in man. The earliest manifestation appears to be a change in 
temperament, followed by irritation and exacerbations of vicious fury in 
which the animal runs amok, biting wildly anything in its path. liater, 
swallowing becomes difficult, the bark is altered, the jaw drops and general 
paralysis ensues. Death invariably follows some 2 to 5 days after the first 
syniptoms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis. — As a rule, little difficulty is experienced in diagnosis, but 
occasionally tetanus, the cerebral type of tjrphus fever, bulbar paralysis from 
any cause, and datura and other poisonings encountered in Oriental countries 
may need differentiation. Lyssophobia or hysteroid counterfeiting of the 
disease generally manifests itself within the ffi*st 10 days, and is unaccom- 
panied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animals die, 
but once clinical manifestations appear the disease invariably ends fatally. 
Estimates varying from 5 to 33 per cent, have been made of the death-rate 
in untreated patients, but of those receiving early anti-rabic inoculations in 
Pasteur institutes, not more than 1 per cent. die. The mortality varies with 
the site of the bite, the interposition of clothing, the number of tooth-marks, 
the extent of tissue laceration and the rapidity with which efficient local 
treatment has been instituted. Head, face and neck bites are particularly 
dangerous, as well as bites from wolves and jackals. 

Treatment. — This is entirely preventive, and in England the muzzling 
order and the strict quarantine of all imported dogs has led to the eradication 
of rabies. In endemic areas canine bites should be promptly treated, and the 
suspected dog chained up, muzzled, and kept under observation. Should the 
animal be alive at the end of 10 days it is proof that the bitten person has not 
been infected. This rule, universally followed in Pasteur institutes, is based 
(1) on the knowledge that the infected dog never survives longer than 6 days 
from the onset of its illness, and (2) that the saliva of a rabid dog is never 
infective for more than 4 days before the onset of symptoms. In suspicious 
cases, especially the head, face and neck bites, treatment should be com- 
menced without delay and discontinued if the dog survives. 

The virus of rabies differs from that of yellow lever in not passing through 
the intact skin, and where there is a history of being licked by an animal 
suspected of rabies prophylactic inoculation need not be advised unless fresh 
skin abrasions were present at the time. 

Local treatment , — If seen within 30 minutes, bleeding should be encouraged 
by the application of a ligature just tight enough to obstruct the venous 
return and the parts bathed with permanganate solution. Subsequently, 
each tooth-mark should be probed separately and cauterised or treated with 
pure phenol. For 3 days the wound should not be sutured ; this particularly 
applies in the case of face bites. 

Anti-rabic vaccination . — Owing to the long incubation period, it is feasible 
to attempt immunising the patient either by the inoculation of attenuated, 
living, fixed virus, as in the Pasteur and Hogyes methods, or by the injection 
of carbolised or etherised vaccines in which the fixed virus has been killed. 
The Pasteur treatment consists of a series of 18 injections of emulsions made 
from the spinal cord of rabbits which had been dried for periods of from 
14 to 3 days. Semple introduced carbolised vaccine ; the most potent 
preparation consists of a 5 per cent, carbolised suspension of sheep brain 
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infected with Paris virus. In mild cases the course consists of 2 c.c. injected 
subcutaneously each day for 7 days ; in average cases of 5 c.c. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in 
children bitten on the bare skin, 10 c.c. are injected daily for 14 days. Itchy 
swellings may appear at the site of the inoculations about the eleventh day, 
but other complications following inoculation are fortunately rare. Paralytic 
accidents, however, have been recorded with all methods ; they include a 
mild facial neuritia, dorso-lumbar myelitis and an ascending paralysis of 
Landry’s type which is fatal in about 30 per cent, of cases. 

Treatmmt of the paroxysm , — No specific treatment is known. Measures 
directed to alleviate the suffering of the patient should be instituted. These 
include chloroform inhalations and morphine, hyoscine, chloral and atropine 
in large doses. Curare and tetrado-toxin have both been employed for the 
relief of spasms. 

G. Carmichael Low. 

N. Hamilton Fairley. 

CEREBRAL VASCULAR LESIONS 

ANEURYSM 

Pathology. — Miliary aneurysms, which are small seed-like dilatations of 
the finer arteries in the substance of the brain, are not uncommonly present in 
cerebral arterial degeneration. They are usually multiple. The extensive 
researches of A. G. Ellis in 1909 and of Pick in 1910 have proved conclusively 
that miliary aneurysms are of little practical importance apart from the 
associated arterial degeneration. 

True aneurysms of the larger cerebral arteries are not uncommon and 
have in the past been the subject of a very extensive literature. In a recent 
analysis of over a thousand cases McDonald and Korb have ascertained the 
following facts : 

(i) Tile arteries involved in order of frequency are the middle cerebral, 
basilar, anterior communicating, internal carotid, vertebral, anterior cerebral, 
posterior communicating and posterior cerebral. 

(ii) Aneurysms occur at all ages ; about 11 per cent, were below 20 years, 
35 per cent, from 20 to 40 years and 54 per cent, above 40 years of age. 

(iii) The sex incidence is approximately equal. 

(iv) 63 per cent, of the vessels examined showed pathological changes, 
the remainder being described as normal. The predominant lesion was 
atheroma, and less common in order of frequency were mycotic aneurysm 
and syphilitic changes, only 5 per cent, showing changes of the last-named 
order. At all ages pathological changes in the affected arteries predominated, 
mycotic aneurysms being most common in young persons, atheromatous 
changes in older subjects. 

These aneurysms may give rise to no symptoms during life, being merely 
post-mortem findings, they may rnpture, or they may be of sufficient size 
to evoke tumour symptoms. Of these possibilities, rupture appears to be 
the most common, the artery most frequently affect^ in this way being the 
anterior communicating. 
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The aneurysms found on normal arteries are usually regarded as due 
to developmental defects in the wall, commonly seen at junctions on the 
circle of Willis. They may be multiple, and from their shape are spoken of 
as “ berry aneurysms. They may rupture freely, leading to a rapidly 
fatal issue, or they may leak recurrently. The wall may contain calcified 
material which shows as a ring shadow in the radiogram. Mycotic aneurysms 
arise from septic infection of the arterial wall, usually in association with 
septic endocarditis. 

Symptoms. — Clinically, cerebral aneurysms fall into two maifi groups : 
(1) Those which rupture during life with the extravasation of blood, in 
greater or less amoimt, into the suburachnoid space, and sometimes also 
into the cerebral substance and into the ventricles. These form the so-called 
apoplectic group. (2) Those which produce symptoms in virtue of the 
pressure they exert on neighbouring structures, thus giving rise to paralytic 
symptoms. These form the paralytic group. It has to be add^ that this 
second ^oup may ultimately rupture. There are also cerebral aneurysms 
that during life are clinically latent, being merely necropsy findings. 

The clinical picture of subarachnoid haemorrhage, following upon the 
rupture of cerebral aneurysms is now widely recognised, but that of the 
paralytic group is only now being clinically differentiated. Recent studies 
by G. Jefferson has clarified their clinical picture considerably, and in most 
cases their presence should be diagnosed. 


1. SUBARACHNOID HEMORRHAGE 

Synonym. — Spontaneous Subarachnoid Haemorrhage. 

We have seen that bleeding into the subarachnoid space may be an 
accompaniment of head injuries in which the meninges are tom. It may 
also follow primary intraventricular haemorrhage, but the usual cause of 
uncomplicated, or as it is sometimes called, spontaneous subarachnoid 
haemorrhage is rupture of a cerebral aneurysm on the circle of Willis or on 
one of its component arteries. The situations in which such aneurysms are 
commonly found have been already enumerated. AVhat has been called 
here the “ berry aneurysm may rupture suddenly and freely with the 
production of fatal apoplexy, or there may be recurrent leaking of blood in 
small amounts from such an aneurysm, leading to a s 3 mdrome of meningeal 
irritation. 

I. The apoplectic syndrome, — The subject may have been subject to 
frequent headaches, or the episode may be quite unheralded until a sudden 
intense headache, rapidly followed by sudden lapse into unconsciousness, 
signals the free rupture of the aneurysm. It may be thought that an ordinary 
cerebral ha3morrhage has occurred when the comatose patient is first seen, 
but careful examination will generally reveal the absence of signs of a gross 
lesion in one cerebral hemisphere (cf. p. 1527) when this has occurred, whereas 
in uncomplicated subarachnoid hsemorrhage no signs of hemiplegia are present. 
On the other hand, a bilateral Babinski plantar response will be obtained 
and there will be marked neck rigidity. At first both pupils may be small 
and sluggish, but in fatal cases the pupils ultimately dilate. Lumbar puncture 
produces a fluid that resembles pure olood. 

Recovery from hsBmorrhage of this severity is by no means unknown. 
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In fatal cases death commonly ensues within 24 to 36 houTS» or at some 
time during the first fortnight from fresh bleeding. If this period be safely 
passed the prognosis as to recovery is good. Some patients enjoy years of 
normal health after such an episode^ while others are subject to recurrences 
of greater or less severity. 

2. Ths meningitic syndrome, — In this case, the hromorrhage is less 
abundant and therefore consciousness may not be lost. There is violent 
headache, restlessness, delirium, rigidity of neck and spine, Kernig’s sign, 
bilateral extensor plantar responses, and sometimes diplopia and squint. 
Within a few hours, or somewhat later, ophthalmoscopic examination may 
reveal the presence of flame-shaped hsemorrhages in the nerve fibre layer 
of the retina, or massive haemorrhage in the subhyaloid space. The last- 
named are characteristic of subarachnoid ha3morrhage. Both forms of 
heemorrhage arise from the passage forwards of the extravasated blood 
into the subarachnoid space surrounding the optic nerves. A low grade 
papilloedema is occasionally also observed. 

In non-fatal cases of both types, the temperature may remain raised for 
7 or 8 days, and the urine for the first 48 hours only may contain abundant 
albumin and some sugar. The addition of these features to the clinical 
picture may, if the possibility of their occurrence is overlooked, lead to an 
erroneous diagnosis of uraemia or diabetes. 

In small leaking hsemorrhages the cerebro-spinal fluid is more or less 
heavily bloodstained, and may for two or more weeks be discoloured, yellow 
or brownish according to the amount of blood originally present. As with 
all other conditions of high and rising intracranial pressure, sudden and 
unexpected death is a common event in undrained cases. Subarachnoid 
haemorrhage does not always reach the general subarachnoid space freely. 
When effused upon the vertex, it may spread out and clot at its edges and 
from without, while the bleeding is still going on at its centre. Thus, a 
pancake-like haematoma accumulates upon the surface of the brain, thin 
and clotted at its edges, which prevents further spread, and still liquid 
and ever accumulating at its centre. Not infrequently the pressure of the 
growing liquid centre bursts into the hemisphere causing the addition of 
a sudden hemiplegia to the syndrome, and this has been named by From 
the “ meningo-cerebral haemorrhage,” Draining of the cerebro-spinal fluid 
gives no relief when this pancake haematoma is present. 

3. The lumbago-sdatica syndrome. — This rare condition, first described 
by Professor Arthur Hall, commences with pain and stiffness in the lumbar 
region, followed by pains in the legs, and sometimes the leg jerks are absent. 
For a week or more there may be no indication that the cause is intra- 
cranial, but thereafter in undrained cases the symptoms spread upwards 
to the arms and neck, and head retraction, headache and vomitmg are 
added. Pyreida is the rule. The diagnosis depends upon the characteristic 
cerebro-spinal fluid of subarachnoid haemorrhage. The explanation of this 
syndrome is not easy. It may be that deposit of fibrin upon the roots of 
the lower theca is the cause of the quite local meningeal irritation. AU the 
reported cases that have been treated with regular drainage by lumbar 
puncture have made good recovery. 

4. The recurring coma syndrome. — The description of a typical case will 
best illustrate this condition. A man of 28, during a period of four years, 
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on four ooc^ionc^ and at long intervals without any prodromal symptoms, 
fell unconscious in the street, and on each occasion he was taken to the 
nearest hospital where, on account of the persistent coma, lumbar puncture 
was done, with the discovery of blood in fair quantity in the cerebro-spinal 
fluid. On each occasion, the coma disappeared somewhat suddenly after 
24 hours, and the patient insisted on leavmg hospital and returning to work 
within a week, as he felt quite well. This patient came under my observa- 
tion for the prevention of further attacks. The only abnormality found 
was a yellow cerebro-spinal fluid resulting from long antecedent hasmorrhage. 
The presence of leaking aneurysm has been pathologically proved in several 
similar cases. 

Differential Diagnosis. — The recognition of subarachnoid haemorrhage is 
an easy matter in those cases in w inch the train of symptoms calls at once for 
the examination of the cerebro-spinal fluid and blood is found in that fluid. 
The distinction of the apoplectic forms from other varieties of cerebral 
haemorrhage can only be made : (1) by the age of the patient, practically all 
haemorrhagic apoplexy being in the first half of life the result of ruptured 
aneurysm ; and (2) by preceding symptoms, such as headache, diplopia, 
ophthalmoplegia and migrainous phenomena. In those cases in which blood 
does not escape into the cerebro-spinal fluid, as in very many of the subdural 
haemorrhages, the diagnosis is both diflicult and uncertain. The insidious 
onset of irregular headaches with periods of mental confusion and drowsi- 
ness alternating with period of recovery, especially if following a fall or slight 
blow on the head, should, during the second half of life, always suggest the 
possibility of subdural haemorrhage. Adie has suggested that all cases of 
migraine with transient ophthalmoplegia are due to aneurysms. It seems 
certain that many of the numerous cases of sudden death occurring in 
ophthalmoplegic migraine have been the result of terminal haemorrhage due 
to the presence of aneurysm. On the other hand, the majority of the cases 
of migraine with ophthalmoplegia make perfect recovery. 

Prognosis. — When the aneurj^m ruptures frankly and widely and the 
bleeding can be free, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of 
so large an opening into a main arterial trunk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (1) upon the cessation of the bleeding and the healing of the leak 
by clotting ; and (2) upon the possibility of the free escape of the effused 
blood into the subarachnoid space and its removal by repeated lumbar 
drainage. In many of the cases of subarachnoid hsemorrhage, the bleeding 
ceases and the pressure and the dangerous results therefrom can be well 
relieved by lumbar drainage, repeated whenever the symptoms demand it, 
and healing of the aneurysm, by clotting and calcification, occurs with 
complete recovery. In other cases there may be repeated attacks of 
leaking at intervals of weeks, months or even years, and again many of 
such patients make good recovery in the end. When the bleeding is wholly 
or mainly subdural and when a subarachnoid haemorrhage clots at its edges 
upon the surface of the brain, drainage and the relief of symptoms is im- 
possible, and the prognosis is serious in the extreme but for the possibility 
that the site of the bleedi^g may be located and the clot turned out and 
the haemorrhage arrested by surgical pi;oceduros. 
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Treatment«-^I]i the case of subarachnoid hsemorrhage the patient must 
be kept absolutely at rest, with the administration of sedatives. An immedi- 
ate injection of morphia is indicated when the patient is not comatose and 
has the usual intense headache. It also may be necessary on the recovery 
of consciousness on account of headache and restlessness to take this step. 
It is doubtful whether repeated lumbar puncture is advisable, as it may lecMi 
to recurrence of heemorrhage, but if there be signs of raised or of rising 
intracranial tension (and progressive slowing of the pulse is generally a 
reliable indication of this), then lumbar puncture may be expedient. When 
recovery sets in, the patient should still be kept in bed for at least 3 or 4 
weeks. During the first fortnight recurrent hsBmorrhage is more likely to 
occur than later during the course of convalescence. 


2. UNRUPTURED ANEURYSM OF THE INTERNAL CAROTID ARTERY 

Synonym. — The Paralytic Syndrome. 

The aneurysms of this group, like the berry aneurysm, mostly occur at 
the bifurcation of an artery. In this case, on the internal carotid artery 
where the ophthalmic artery arises, or at the junction of the anterior cerebral 
and anterior communicating arteries. There seems no doubt that they are 
more often seen in women than in men, mostly in middle life. 

Symptoms. — The onset may be sudden, in which event diagnosis is 
relatively easy ; or the symptoms may develop so gradually as to make a 
diagnosis of intracranial new growth probable. The arrangement of the 
circle of Willis and its components is such that the visual pathway (optic 
nerves, chiasma and tracts) are very commonly affected by the development 
of an aneurysm in this situation. Similarly, when there is a carotid aneurysm 
the proximity of the carotid artery to the cavernous sinus commonly leads 
to ocular palsies. 

Anatomical considerations. — The arrangement of the circle of Willis 
and its relations to the visual pathway (optic nerves, chiasma and tracts) 
are such that aneurysms in this situation usually exert pressure upon some 
part of this pathway and thus give rise to visual defects. Further, the 
proximity of the internal carotid artery to the cavernous sinus may lead 
m similar manner to ocular palsies and to disturbances in the field of the 
trigeminal nerve. The optic tracts pass forward above the posterior com- 
municating arteries, the chiasma lies within the arterial circle, and the optic 
nerves pass forward below the anterior cerebral and anterior communicating 
arteries. In other words, the visual pathway in its passage forward passes 
through the circle WiUis from behind and above, and leaves it anteriorly 
on its under side. 

It will be seen, therefore, that there are supra-clinoid and sub-clinoid 
aneurysms of the carotid trunk. The latter anse in the cavernous sinus, 
do not commonly interfere with the visual pathway, but may compress the 
third nerve and the ophthalmic division of the trigeminal nerve. The supra- 
clinoid aneurysm arise from the carotid where the ophthalmic artery goes 
off or at the final fiburcation of the ma?n trunk. In these circumstances 
the visual pathway is generally affected. 

S 3 mptoms. — ^The symptoms majr evolve slowly, as though a new'growth 
were in question, or may develop with dramatic suddenness. There may be 
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paralyflis— partial or compkte-^f the third, fourth and sixth nerves with 
squint and ptosis, severe pain, and some sensory loss round the eye in the 
field of the first division of the trigeminal nerve. There may be slight 
proptosis of the eye, and rarely only some papiUcedema. The visual field 
defects vary from case to case. There may be monocular blindness when 
the optic nerve alone is compressed, or monocular blindness with a temporal 
hemianopia in the eye on the side away from the lesion. Other recorded 
defects are bitemporal and homonymous hemianopia. Pain is a prominent 
symptom. Symptoms of pituitary dysfunction are usually not found. 
X-ray examination may reveal a ring calcification of the aneurysm, while 
angiography may show the shadow of the aneurysm. 

Treatment. — Ligature of the carotid artery appears to be the only 
method of treatment of an uuruptured aneurysm of this type. 


CHRONIC SUBDURAL HiEMATOMA 

Subdural hssmatoma stands in no astiological relationship to subarachnoid 
hssmorrhage, but is invariably traumatic in origin, the hsemorrhage occurring 
from cerebral veins as these traverse the subdural space. Yet it is convenient 
to consider it at this juncture. 

etiology. — The condition under consideration was formerly known as 
pachymeningitis hssmorrhagica, the name expressing the belief that an 
inflammatory process was in question. It was further supposed that the 
lesion was in some unexplained way peculiar to chronic alcoholic subjects 
and to sufferers from general paralysis. 

W. Trotter was the first to point out that in reality the lesion was traumatic 
in origin, and that the frequent absence of a history of injury was what 
might be expected in the individuals specified above, who are both more 
than normally liable to falls and head injuries of a minor order and less than 
normally capable of recalling these injuries. In fact, subdural haematoma 
is found at all ages and is invariably traumatic. Falls on forehead or occiput, 
not at the time apparently productive of serious injury, may yet lead to a 
tearing of the cortical veins as these pass from the surface of the brain to 
enter the dural sinuses. The tear is commonly m the subdural space on one 
or both sides of the vertex (superior longitudinal surface). When after the 
shock of the fall the blood pressure rises again to normal and on subsequent 
occasions when there is a transient rise in this pressure blood leaks from the 
torn veins and collects in an ovoid mass on each side of the vertex. 

Rarely such a subdural collection may be found at the base of the brain. 
The periphery of the blood clots thus formed tend to organise so that a fine 
capsule is built up round the hssmatoma. This may remain solid or its 
centre may liquefy with the formation of a cyst containing a thin brownish 
fluid. In time the dura over this cyst and the cyst walls become thickened 
and stained, and it is clear from the condition sometimes found at necropsy 
that a subdural hsematoma may be compatible with many years of survival 
and may during life give rise to no clearly recognizable symptoms. Such 
hsematomas may reach a large size, and a 10-ounce mass over each hemi- 
sphere has been observed* 

Symptoms and Diagnosis. — ^The difficulty which still frequently but- 
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Toands the diagnosis of subdural hsematoma depends in large measure upon 
a general unawareness that it is a not uncommon lesion, and from a surviyal 
of the old and now obsolete notion that its occurrence is largely confined to 
sufferers from the two affections named above. It must be emphasised 
again, therefore, that subdural hsematoma may follow an apparently trivial 
head injury in persons at all age periods ; that essentially its symptomatology 
is that of a space-occupying lesion, with a feature characteristic of hsematoma : 
namely, a remarkable fluctuation in the course and severity of the symptoms ; 
that owing to the bilateral nature of the lesion the signs are apt to be difficult 
of localising interpretation ; and finally that in the presence of such a some- 
what blurred picture of raised intracranial tension a history of head injury 
some days, weeks, or even months before the onset of symptoms should 
always give rise to the suspicion that a hsematoma, and not a new growth, 
may be present. 

There is almost invariably a clinically latent period in the development 
of a subdural hsematoma. This may vary from a matter of days to one of 
weeks. On the whole, it may be said that in young persons, the latent 
period is apt to be shorter and the symptoms more severe and of more rapid 
evolution than is commonly the case in elderly subjects. In young subjects, 
too, there is usually no difficulty in obtaining a history of head injury, 
either a fall upon the head or a blow sustained at sport or in some other way. 
The initial symptom is usually headache, fluctuating in intensity, apt to 
be most severe on awaking in the morning or on physical exertion. With 
the passage of days or weeks this becomes more severe and soon other 
symptoms are added to it. The patient has days on which he is drowsy. 
He may pass rapidly into stupor or even coma, emerging again to become 
almost normal. Transient accesses of diplopia with squint may be noted. 
Examination during a period of maximal symptoms may reveal a papil- 
Icedema, sometimes severe in rapidly developing cases. The plantar re- 
sponses may, on one or both sides, be of the extensor type. There may be 
an inequality of tendon jerks on the two sides, the abdominal reflexes may 
be diminished on one or both sides. They may even be absent. Periods 
of mental confusion may also occur. 

This fluctuation in the severity of the symptoms, the fugitive character 
of the physical signs and the generally downhill tendency of the illness, 
despite the fluctuations are amongst the features which are characteristic 
of subdural hsematoma and help to differentiate it from that of intracranial 
new growth. When the syndrome develops rapidly, it is more common to 
meet a marked slowing of the pulse than in new growth. 

In most instances there is no trace of blood in the cerebro-spinal fluid. 

In all cases there is a great liability to a rapid development of coma 
with a fatal issue. Yet, the occasional finding at necropsy of what is clearly 
a subdural hsematoma of very long standing, unsuspected during life, shows 
that from time to time the sequence of events briefly reviewed above fails 
to develop. Though it has to be confessed that even in such cases it is 
highly probable that careful clinical examination and an awareness on the 
part of the examiner of the symptom-complex of hsematoma might have 
made diagnosis possible during life. 

Diagnosis and Treatment. — The features which should make climcal 
diagnosis possible have been described, but in certain doubtful cases certainty 
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can be obtain^ only by an exploratory operation. This may consist in 
bilateral trephine holes and tappmg of the subdural space, or in the turning 
down of osteoplastic flaps and the eyacuation of the cyst when found. It 
is clear that treatment is essentially surgical. 


EMBOLISM 

The majority of embolisms of the cerebral arteries occur in valvular 
heart disease, 89 per cent. (Saveliew). Embolism may also occur from 
detached portions of clot from an aneurysm, from thrombi in connection 
with atheroma or syphilis of the aorta, and from detached clots which may 
form in the region of the pulmonary veins and left heart where there is no 
cardiac valvular disease. This latter condition is not an infrequent cause 
of puerperal apoplexy. It occurs in suppurative and gangrenous conditions 
of the lungs, and is an essential factor in the production of “ pulmogenic ’’ 
cerebral abscess. Embolism is rather more frequent in women on account 
of the greater incidence of mitral stenosis in that sex, and from the puerperal 
cases. 

The embolus comes from the left heart and may be a vegetation from a 
quite recent endocarditis, but is more commonly a detached vegetation 
from a chronic and especially from a septic endocarditis. Very frequently 
it is a detached portion of clot which has formed in the left auricle 
in mitral stenosis. The middle cerebral arteries are the usual sites of lodg- 
ment of the emboli, and the left middle cerebral is rather more frequently 
affected than is the right. Embolism of the other cerebral vessels may occur, 
but is extremely rare. 

The pathological events which may follow the plugging of a cerebral 
vessel with an embolus are varied and are highly important. In the first 
place, secondary thrombosis may proceed from the embolus throughout the 
whole distal distribution of the vessel, and lead to complete softening of its 
area of supply, and the clinical aspect will be that of severe and unchanging 
damage to the brain. The softened area may shrink or may undergo cyst 
formation, or it may be completely absorbed, gi^'Ing rise to a porencephalus. 
Secondly, the embolus in the absence of secondary thrombosis may become 
adherent to one spot of the vessel wall at the site of its lodgment, and re- 
tracting from the vessel wall elsewhere, the blood channel becomes reopened, 
and the clinical results of the embolus, at first very severe, may disappear 
with unexpected and dramatic rapidity, and complete recovery ensue. 
Thirdly, the embolus may contract at the site of its primary lodgment, 
and become detached and shifted on by the blood stream to find a second 
resting-place in a much smaller artery. This event is manifest clinically by 
rapid clearing up of the physical signs in many regions, with persistence or 
even deepening of the involvement of one particular region. For example, a 
severe and complete hemiplegia clears up suddenly on the third or fourth 
day, leaving a brachial monoplegia only. Fourthly, an embolus may be 
impacted at the termination of the internal carotid artery, giving rise to severe 
hemiplegia with blindness of the opposite eye from blocking of the ophthalmic 
artery — carotid hemiplegia. Owing to the re-establishment of the circula- 
tion by the circle of Willis the hemiplegia is likely to recover rapidly, while 
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the eye remaine permanently blind owing to secondary thrombosis extending 
through the ophthalmic artery. When an embolus is finally lodged and 
completely occludes the artery, the condition, both pathologically, (mnically 
and from the point of view of treatment, is one of thrombosis, the cause of 
the embolism being taken into consideration. As with thrombosis, the 
immediate result of permanent occlusion is a condition of infarct and acute 
oedema in the region from which the blood supply is cut off. The acute 
oedema causes local pressure and increased general intracranial pressure, 
and is a common cause of the transient coma which often supervenes a few 
hours after the stroke, in both embolic and thrombotic apoplexy. 

Stroke from embolism is the most suddenly occurring of all apoplexies, 
and the ictus is not preceded by any prodromal cerebral symptoms. Con- 
sciousness is apt to be lost at once if the whole middle cerebral artery be 
occluded, especially if the lesion be upon the left side. Or it may be retained 
throughout if the embolus lodge in a small vessel only. 

Diagnosis. — This rests upon the occurrence of sudden apoplexy without 
prodromal symptoms in the presence of an obvious cause for embolism such 
as cardiac valvular disease, aortitis, pulmonary thrombosis or the puerperal 
state. The diagnosis can be a matter of probability only in those conditions 
where either embolism or thrombosis is likely, such as enfeebled cardiac 
states and the puerperal state. 

Prognosis. — The prognosis in cerebral embolism depends upon the size 
of the vessel which is plugged, as deduced from the severity of the initial 
symptoms and their extent, and upon the immediate pathological changes 
which occur in the obstructed vessel as above described ; and according to 
the nature of these changes it may be the most severe and least recoverable, 
or, on the other hand, the least severe and most recoverable of all forms of 
apoplexy. The prognosis of the condition causing the embolism is often 
the more important. 

Treatment. — The treatment is that of cerebral thrombosis (see p. 1606) 
together with that of the condition giving rise to the embolus. 


ARTERIAL THROMBOSIS AND HiEMORRHAGE 

Cerebral thrombosis and cerebral heemorrhage seem hitherto to have 
been described in text-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was highly 
essential and even possible to make a differential diagnosis for the pippose 
of applying a very dissimilar line of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arterial throm- 
bosis and primary arterial haemorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or haemorrhage indifferently. 
It is a usual experience to find in patients who have had severe strokes 
that thrombosis was the cause of the .tarlier, and haemorrhage of the final 
apoplexy. Even in that condition, which has always been held to be the 
most important antecedent of cerebral heemorrhage — renal disease with 
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liigh arterial tension — ^Janeway has recently found that thrombosis and not 
haemorrhage was the cause of apoplexy in many of his cases. 

On account, therefore, of the identity of the underlying pathological 
condition in every case, and the clinical association of thrombosis and 
haemorrhage of the cerebral arteries, and the difficulty of distinguishing them 
clinically, the two conditions are here described together. 

etiology and Pathology. — The arterial degeneration which may result 
in cerebral thrombosis and haemorrhage is due to the following causes ; 
(1) Syphilis, which is the commonest cause of thrombosis in the first half of 
adult life, and which is less commonly the cause of haemorrhage. It may 
affect both the large and the small arteries, even to the smallest. All the 
coats of the artery are affected, and in the case of the finest vessels there is 
conspicuous lymphocyte accumulation or “ cuffing ** round the vessel. In 
the neighbourhood of the affected vessels there is always syphilitic cerebritis 
in the form of lymphocyte exudation and oedema, and meningitis, if the 
lesion come to the surface. This is the most recoverable of all thrombotic 
lesions of the brain. (2) Atheroma, which is the common cause both of 
thrombosis and of haemorrhage in the second half of adult life, and which 
is by far the commonest cause of haemorrhage. It must be especially borne 
in mind that cerebral atheroma may be local in the cerebral vessels, and 
unassociated with general atheroma of the systemic vessels. (3) Arterial 
hypertrophy, with secondary focal degeneration of the media, with or 
without its commonly associated renal disease, which is of the nature 
of “ small white kidney " in children and younger adults, and of the 
various types of “ granular kidney ” in older subjects. (4) Abnormal 
conditions of the blood, especially when associated with feeble cardiac 
action and low blood pressure, as in the puerperal state, and in septicaemic 
conditions, and at the time of the menopause. Haemorrhage into the brain 
may also complicate polycythaemia and acute leukaemia. (5) In association 
with new-growths of the brain, both thrombosis and haemorrhage are common 
events, especially when the neoplasm is soft and rapidly growing. The 
vascular lesion may occur quite early in the course of the new-growth, and 
apoplexy may be the first sign of its presence. (6) Inflammatory conditions 
of any nature may cause thrombosis and haemorrb jge. The vascular lesions 
are usually small, but they may be extensive, and may cause death. 
(7) Traumatic lesions, such as the passage of a bullet through the brain, 
or a blow upon the head, or concussion from high explosives, may cause 
extensive thrombosis or haemorrhage. 

While cerebral haemorrhage results often enough from the direct rupture 
of a true aneurysm, or of one of those irregular local thinnings of the vessel 
wall which is called a “ false aneurysm,” and may take place from an artery 
the wall of which is softened by disease though there be neither thinning 
nor bulging of the vessel wall, yet it is probable that cerebral haemorrhage 
is very often the direct consequence of thrombosis, and especially of throm- 
bosis which has occurred some time previously. The sequence of events 
is as follows : An area of thrombosis occurs within the brain, and the usual 
softening and necrosis follow. On the confines of this area, the necrosis 
spreads to come in contact with the wall of a living and unthrombosed artery, 
perhaps of considerable size. The arterial wall of this vessel was nourished 
by the capillaries of the necrosed area, and with its nutrient supply now 
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cut off there is local degeneration of the wall of the living artery. Moreover, 
the shrinking of the necrosed area of brain causes loss of support to the 
degenerate waU of the vessel, which ruptures as the result, under the influence 
of any sudden increase of blood-pressure. It is for this reason that one 
commonly finds in patients who have had multiple attacks of apoplexy, that 
the final and fatal attack is one of hesmorrhage, and that the preceding attacks 
have been attacks of thrombosis. These spots of thrombosis, which cause 
haemorrhage, need not be of large size, and they may be so small as hardly to 
cause symptoms on their occurrence. Marie first called attention to these 
small spots of thrombosis as plaques jaunes^ small yellowish-brown spots, 
softened and sometimes cystic, and pointed out their importance as a cause 
of cerebral haemorrhage. In a similar way the thrombosis of syphilitic 
arterial disease may cause subsequent haemorrhage. 

Syphilitic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephalitis, 
with much lymphocyte extravasation in the vicinity of the diseased vessels, 
and acute local oedema, which increase the evasciilarisation when thrombosis 
occurs. The symptoms of cerebral loss of function are not all due to the 
thrombosis, but are in part owing to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often shows much 
more recovery than do other forms of apoplexy. 

Thrombosis is a more common cause of apoplexy than is haemorrhage, 
but it is much more frequently survived, while haemorrhage is frequently 
fatal, within from a few hours to a few days of its onset, it follows there- 
fore, that in the autopsy room of a general hospital, haemorrhage is seen mcuh 
more often than is thrombosis, while in infirmaries, where the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily responsible for the apoplexy. 

Thrombosis tends to occur when an habitually high blood pressure is 
temporarily lowered and the circulation less active, and is always strongly 
suggested when apoplexy occurs during sleep and conditions of quiet, and 
after exhaustion, exposure to cold, severe purgation, and in debilitated states 
generally. It is preceded by slowing of the circulation in the area affected, 
and this may be productive of prodromal symptoms. Or there may be 
slight local thromboses preceding the main thrombosis, also giving rise to 
prodromal symptoms. Thrombosis may thus have an ingravescent onset, 
especially when clotting occurs in distal branches of an artery and extends 
towards the main vessel ; but, on the other hand, it may have an absolutely 
sudden onset when the clotting occurs primarily in a large artery. The 
immediate effect of the thrombosis is a condition of infarct with oedema, 
extending widely in the vicinity, and it is this oedema which causes the loss 
of consciousness so commonly seen a few hours after the apoplexy has occurred. 
The oedema tends to pass off in a few days, and the area bereft of circulation 
by the thrombosis tends to become narrowed by collateral circulation from 
surrounding regions, and any recovery of function within the affected region 
must be by collateral circulation from elsewhere. The affected area at an 
early stage is bright red in colour, and soon becomes soft and shrunken (red 
softening). Later, the blood pigments degenerate with the production of 
bilirubin and are partly absorbed, producing a yellow-coloured lesion (yellow 
softening). Finally, much of the thrombosed tissue becomes necrotic and is 
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absorbed, leaving one or several cystic cavities. These cavities are never so 
sharply defined as those resulting from embolism, because of the more 
complete necrosis occurring with the later lesion. Still, a severe arterial 
thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apoplexy after years have elapsed, are too often attributed 
to hasmorrhage. In reality they are nearly all due to thrombosis or em- 
bolism. The cerebro-spinal fiuid in thrombosis is never found to contain 
blood, but some little time after the apoplexy it is often coloured yellow 
or yellowish-brown from escape of changed blood pigments, when the 
lesion has reached the surface of the convexity or the surface , of the 
ventricle. 

Haemorrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a haemorrhage is much like an avalanche. Com- 
mencing from a small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst commonly into the ventricle and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever 
stop. As a matter of fact, it very rarely does so, but causes death in the 
first attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous system and burst- 
ing into the ventricle. One of the most important clinical distinctions 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal within a short time of the onset. 

Haemorrhage may occur anywhere within the nervous system, but its 
common seat of commencement is in the centrum semiovale, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the artery of haemorrhage ” is the most common. 
Such bleedings are often called “ capsular haemorrhages.” It must be 
pointed out that this term capsular refers to th^ region outside the corpus 
striatum or external capsule, and not to the compact internal capsule as it 
converges to the crus cerebri. The cerebro-spinal fluid in cases of haemor- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws what is practically pure blood in large quantities. 
1 have found blood present in large quantities very often within an hour 
of the onset. 

Both thrombosis and haemorrhage may occur in any part of the brain, while 
massive embolism is rare, except in the middle cerebral artery. The semi- 
oval centre, the calcarine region and the pons are the common sites of both 
haemorrhage and thrombosis in that order of frequency. Haemorrhage is 
rare except in these regions, while thrombosis is not uncommonly met with 
elsewhere. 

Symptoms. — The nature of the symptoms in apoplexy will depend upon 
the site of the vascular lesion ; and as the semioval centre or region of the 
middle cerebral artery is the commonest site for all the vascular lesions, hemi- 
plegia is the common resuljb ; and this is associated with aphasia, if the lesion 
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i0 in tbe left hemisphere, and involves or isolates the cortex. When the cal< 
oarine artery is the site of the lesion, hemianopia results ; and this is apt to be 
accompanied by word-blindncss, if tbe lesion be on the left side. Pontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of the posterior 
inferior cerebellar artery produce acute ataxy with forced movements and 
vomiting. 

Pro<&omal symptoms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosis only and when the clotting 
occurs in the periphery of arterial distribution first and spreads towards the 
main trunk. When commencing in the parietal region, tingling and numbness 
of an extremity first occur, followed by a spread of these symptoms over half 
of the body, and subsequent weakness deepening into hemiplegia. When 
commencing in the left temporal region gradually oncoming aphasia is first 
noticed, and when commencing in the ascending frontal convolution a 
peculiar sensation of heaviness in the limbs gradually increases until hemi- 
plegia is obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in haemorrhage from a large vessel. In fassinorrhage it is 
always rapid. Consciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the oedema of embolism and thrombosis 
and tearing of the brain tissue in haemorrhage. In haemorrhage, conscious- 
ness is lost soon, and the rapid development of severe symptoms which 
progressively deepen, is a most important early indication that this is the 
nature of the lesion. 

In calcarine thrombosis the initial symptoms may be so slight as to pass 
unnoticed by the patient, whose first indication of defect may be, that be 
runs into objects on his blind side. 

Convulsion sometimes occurs at the onset, and this nearly always indicates 
thrombosis, rarely embolism, and never heemorrhage. There may be some 
local spasm in the region of the cranial nerves in pontine hsemorrhage, but 
this is not convulsion. 

Conjugate deviation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may be active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
the paralysed or convulsed side in hemiplegic cases, or the blind side when 
hemianopia is present. But this active conjugate deviation lasts but a short 
while and is followed by a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or dilated widely, 
and mav be insensitive to light. In severe apoplexy, when as the result of 
the ceretral shock or when haemorrhage or oedema have so raised the pressure 
as to greatly reduce the physiological activity of all the intracranial element 
with the production of deep coma, the pupils are widely dilated and insensi- 
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tive. In pontine Imons, the pupils are often oontraoted to pin-point shsOj 
and this condition is of important localising signifioanoe* 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noisy and stertorous, and with increasing 
pressure to become irregular, Rouped or of the Cheyne-Stokes type. The 
blood pressure tends to be raised and the pulse full in all conditions ci 
apoplexy, provided the heart will respond to the requirement of an increased 
blood pressure in the face of an increased intracranial pressure. 

Swallowing is often impossible, and the sphincters may be relazed or 
retention may occur. 

In the usual variety of apoplexy where the lesion is in the area of the middle 
cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious 
that when the general intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often sees the patient for the first time when there 
is considerable coma, and he must determine upon which side the lesion is 
situated, and endeavour to have some perspective as to prognosis by deter* 
mining the severity of the lesion. 

The following points wiU serve to determine the side of the lesion when 
these signs are present; (1) The paralytic conjugate deviation is towards 
the side of the lesion. (2) The comeal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation will elicit leas 
response or no response upon the hemiplegic side (hemiansesthesia). (4) The 
patient may respond by blinking to a feint made with the observer’s hands 
towards the patient’s eyes upon the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hemiplegic side when raised and allowed 
to fall passively, do so in a more lifeless, inert and flaccid fashion than upon 
the sound side. (61 And when there is any difierence between the knee-jerks, 
abdominal reflexes and plantar reflexes, the former tend to be diminished and 
lost on the hemiplegic side while the plantar reflex will be of the extensor type 
on the hemiplegic side. It must be remembered in this connection, that a 
severe lesion of one cerebral hemisphere abrogates for a time at least most of 
the functions of the whole hemisphere, and that the henuansesthesia and 
hemianopia, here referred to, do not necessarily indicate that the destructive 
lesion involves the visual and sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral loss of abdominal reflexes and knee-jerks, and bilateral extensor 
responses in the plantar reflex. 

The severity of the lesion may be judged — (I) From the depth of the 
coma ; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous depression present — for 
example, a condition of complete bilateral flaccidity with complete loss of all 
reflex action and of all response to stimulation indicates a most severe lesion ; 
and (3) from signs of failure of respiration as shown by irregular, grouped or 
Cheyne-Stokes breathing. It is further important to arrive at a determina- 
tion if possible as to whether the condition present is stationary, deepening 
or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. H 3 ^rpyrexia is often seen in fatal cases 
51 
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befote the end. It is espeoiallj oommon and may reacn a high degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 
It is of fatal prognostic import. 

Hemiplboia is the commonest sequel of vascular lesions of the brain. 
The signs which serve to indicate its presence in the comatose subject have 
already been enumerated. 

After cerebral thrombosis it may happen that the initial hemiplegia 
is completely recovered from, but unless this recovery begins early and 
progresses rapidly it is not likely to be complete. 

The essential feature of hemiplegia is ^e loss of voluntary movements, 
but as this loss begins to pass off, certain new features make their appearance. 
These are muscular hj^ertonus, increased tendon jerks, and associated 
movements. 

The restoration of movements follows a certain order. Deviation of 
the tongue and facial asymmetry clear up early ; next, the leg begins to 
recover ; and finally — and often very incompletely — ^the arm. The return 
of movements in the limbs is selective. In both upper and lower limbs, 
movement at the proximal joints recovers soonest and most completely. 
In the leg, extension and plantar flexion recover more completely than flexion 
and dorsiflexion. As a result, the patient can often stand when he cannot 
lift the foot and leg to step properly, and has instead to circumduct the 
limb when walking. In the arm, flexion movements recover soonest and 
best, while the fine skilled movemenl^ of the hand and fingers are frequently 
lost for ever. 

The development of hypertonus, or spasticity, is as selective as the return 
of movements. In the leg, the extensor group becomes spastic ; in the 
arm, the flexor group. Thus, the arm tends to take up a position of ad- 
duction, with flexion at elbow, wrist and digits. The leg is always spastic 
in extension, and does not go into flexion contracture, as may happen in 
spastic paraplegia from spinal cord lesions. The degree of hypertonus varies, 
and is greatest when the loss of movement is greatest. 

The tendon jerks are exaggerated, and there is clonus (knee and ankle) 
in the affected limbs. The Babinski plantar response persists, but the 
abdominal reflexes, which are initially lost on the affected side, sometimes 
return after a period of months. 

The forced immobility of shoulder and distal joints in the arm may lead 
to the formation of adhesions. 

The so-called associated movements are involuntary changes of attitude 
of the paralysed limbs which accompany forceful voluntary movements, or 
such involuntary movements as, yawning. 

(Jerbbbllab AporLEXY. — This is usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a branch of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
is seized with a sudden intense vertigo which carries him to the ground, as 
in Mini^re’s disease. Incessant vomiting and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, 
and later becoming confined to the limbs and trunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
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position. When placed in such a position he positively dives to the ground 
^hen released. Nystagmus with the long slow movement to the side of the 
lesion, and a short fast movement in the opposite direction is conspicuoas, 
and the skew deviation of the eyes is sometimes seen. There is much genend 
hypotonia of limbs and trunk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stiffness of the neck and opisthotonos 
may occur. When the patient’s condition recovers sufficiently to allow of 
examination, ail the signs of a unilateral cerebellar lesion will be found* 
Consciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medulla, signs indicative of disturbance 
of this region are usually present, and these may dominate the clinical picture 
rather than the cerebellar signs. Chief amongst them are analgesia and ther* 
mansssthesia of the face and head, due to implication of the as yet uncrossed 
quinto-thalamic path, and of the limbs and body upon the opposite side, 
due to involvement of that part of the spinothalamic tract which has crossed 
below this level. Between these two areas of sensory loss there is often a 
gap where sensibility is normal, corresponding with that part of the spino- 
thalamic tract which is crossing obliquely at this level, and therefore is too 
near the middle line to be affected. Paralysis of the motor vagus is often 
found from involvement of the nucleus ambiguus, and, from the extension 
of the lesion or of consecutive cndema towards and across the middle line, 
sometimes causes severe dysphagia and dysarthria, and one of the great 
dangers of this form of apoplexy is extension of the thrombosis to that part 
of the medulla which contains the respiratory and other vital centres. When, 
however, such extension does not take place, and if the destruction of the 
lateral lobe is not too extensive, the most remarkable recovery may take place. 

Diagnosis . — The nature ojf the lesion . — Embolism should be diagnosed 
in all cases where there is an obvious cardiac valvular lesion, particularly 
mitral stenosis, septic endocarditis, aortic disease and aneurysm. It is true 
that syphilitic cerebral thrombosis may occur with syphilitic aortitis, but the 
combination is rare, for syphilitio aortitis usually occurs at a much later 
age than does syphilitic cerebral thrombosis. 

Further conditions of cardiac feebleness and corresponding feebleness 
of circulation must obviously predispose to thrombosis if arterial disease be 
present. Mistakes in diagnosis will, however, not often occur, and they are 
not of moment to the patient, for embolism, when once the embolus is lodged, 
is for all purposes of treatment and prognosis the same condition as is throm- 
bosis. Thrombosis should be diagnosed in all primary apoplexies in young 
syphilitic subjects, for syphilitic bssmorrhage usually occurs at some time con- 
siderably subsequent to a syphilitic thrombosis. In this connection the serum 
reaction and the cytology and reactions of the cerebro-spinal fluid are all- 
important in the diagnosis. 

Thrombosis should be diagnosed, notwithstanding the presence of high 
arterial tension or renal disease, in all cases of apoplexy without organic 
cardiac valvular disease, when the onset occurs during sleep or under cir- 
cumstances of quiet, depletion or exhaustion, and in all cases where prodromal 
symptoms are marked, or where the onset of the apoplexy is gradual, and in 
apoplexies occurring in advanced age, for then haemorrhage is almost un- 
known. All slight apoplexies and neatly all those that survive the first 
10 days after the ictus, are due to thrombosis. 
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Puerperal apoplexy and that occurring at the time of the menopause 
in women are mostly due to thrombosis. 

The cerebro-spinal fluid aflords important indications, since hssmorrhage 
into the brain in most of the cases soon bursts on to the sui&ce or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and hsemorrhage is very 
unlikely. Any infarct condition coining to the surface may in the course 
of time cause the fluid to be blood-tinged or yellow. It is important to 
bear in mind that the infarct conditions of embolism and thrombosis are 
followed by packing of the infarcted region with polymorplis, and that 
these may escape from the surface in such numbers as to load the cerebro- 
spinal fluid with such a high pol 3 rmorph pleocytosis as to suggest the 
presence of suppurative meningitis. Hasmorrhage is a likely cause of 
apoplexy occumng during exertion, especially if it occurs at a moment of 
severe physical strain, or at the height of passion. It is always a probable 
lesion in cases where a previous thrombotic apoplexy haa occurred, the final 
event, where multiple strokes have succeeded one another, being almost 
invariably heemorrhage. An apoplexy with rapid onset and with symptoms 
rapidlj deepening, with a quick onset of deep coma, and the development of 
pyrexia and signs of respiratory failure, is usually due to haemorrhage. The 
certain test that an apoplexy is due to haemorrhage is the presence of blood 
in quantity in the cerebro-spinal space as proved by lumbar puncture. 
In cases of small white kidney in the young and of granular kidney 
before the age of 60 years, where the blood tension is very high, and 
where there is severe retinitis, hsemoxrhage is the most likely cause of 
stroke. 

The poeilion and extent of the lesion , — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
aphasic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hemisphere, initially by a process of shock and afterwards by the 
ocouirenoe of oedema in the vicinity of the lesion, which may spread widely. 

The extent of the lesion may be gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by early or immediate 
loss of consciousness, and by the completeness of the paralysis resulting. The 
more severe the extent of the lesion the sooner do grave signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of unequivocal signs of local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilaterality of 
physical signs, from the severity of the general intracranial pressure, the 
diagnosis may be difficult from other causes of coma such as urtumia and 
diabetes, poisoning by opium, alcohol and its derivatives and illuminating 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Uresima may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiple^c 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1608. Absolutely 
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sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with a stoppage of the heart following the 
obliteration of one of its coronary arteries. Apoplexy never causes stidden 
death. There is one recorded case of death from cerebral haemorrhage in 
6 minutes, but it is rare in any apoplexy for death to occur in under 2 hours. 
Other conditions causing hemiplegia with coma must be taken into considera^ 
tion. Epilepsy and especially hemi-epilepsy may be followed by marked 
unilateral paralysis (Todd’s paralysis), which may last for a considerable 
time. Here the history of recurring attacks and the complete recovery will 
easily prevent confusion. 

Cerebral malaria and ‘sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are likely. 

The congestive attacks of general paralysis of the insane are peculiarly 
difficult to diagnose from apoplexy. Perhaps they are due to suddenly 
occurring acute cerebral local oedema. They are liable to mistaken diagnosis, 
of course, only when occurring as the initial manifestation of the disease, 
These attacks take the form of rapidly occurring attacks of hemiplegia, 
aphasia, hcmianopia, hemiansesthesia or of some combination of these con- 
ditions, usually associated with initial convulsions and followed by coma. 
The diagnosis of a syphilitic thrombosis is made with reason on the positive 
serum reactions, and cerebro-spinal fluid examination. If energetically 
treated it recovers with marvellous rapidity and completeness, to slowly 
develop the characteristic signs of general paralysis. It is the too rapid 
recovery in a case of apparent syphilitic thrombosis which should suggest 
the possibility of the stroke being a congestive attack in general paralysis 
of the insane. In all cases of coma without history, especially when there 
are signs of local cerebral involvement, a very careful examination of the 
liead should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
sought out and dealt wdth surgically. 

Prognosis. — A majority of the cases of apoplexy from syphilitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
manent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of these cases even, no recovery occurs. 

In embolism the course and prognosis depend upon the extent of the 
vascular supply cut off when the embolus conies finally to rest; and 
upon the amount of collateral circulation afforded, and upon the cardiac 
condition. 

In thrombosis due to atheroma the apoplexy may be rapidly fatal from 
extension of the thrombosis and secondary oedema, which raise the intra- 
cranial pressure beyond the limits of survival. In cases which survive, 
considerable recovery may occur in proportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes, arterial disease and failing cardiac action, 
still exist and are not amenable to any radical treatment. It is astonishing, 
however, how many of the cases of apoplexy due to atheromatous throm- 
bosis survive for years without any recurrence of the thrombosis or occur- 
rence of hsemorrhage. In cases of heemorrhage, the immediate prognosis 
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Puerperal apoplexy and that occurring at the time of the menopause 
in women are mostly due to thrombosis. 

The cerebro-spinal fluid affords important indications, since hsemorrhage 
into the brain in most of the cases soon bursts on to the surface or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and haemorrhage is very 
unlikely. Any infarct condition coming to the surface may in the course 
of time cause the fluid to be blood-tinged or yellow. It is important to 
bear in mind that the infarct conditions of embolism and thrombosis are 
followed by packing of the infarcted region with polymorplis, and that 
these notay escape from the surface in such numbers as to load the cerebro- 
spinal fluid with such a high polymorph pleocytosis as to suggest the 
presence of suppurative meningitis. Hasmorrhage is a likely cause of 
apoplexy occurring during exertion, especially if it occurs at a moment of 
severe physical strain, or at the height of passion. It is always a probable 
lesion in cases where a previous thrombotic apoplexy has occurred, the final 
event, where multiple strokes have succeeded one another, being almost 
invariably heemorrhage. An apoplexy with rapid onset and with symptoms 
rapidly deepening, with a quick onset of deep coma, and the development of 
pyrexia and signs of respiratory failure, is usually due to haemorrhage. The 
certain test that an apoplexy is due to haemorrhage is the presence of blood 
in quantity in the cerebro-spinal space as proved by lumbar puncture. 
In cases of small white kidney in the young and of granular kidney 
before the age of 50 years, where the blood tension is very high, and 
where there is severe retinitis, hasmorrhage is the most likely cause of 
stroke. 

Tht portion and extent of the lesion . — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
aphasic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hemisphere, initially by a process of shock and afterwards by the 
occurrence of oedema in the vicinity of the lesion, which may spread widely. 

The extent of the lesion may be gathered by the severity or otherwise 
of the early symptoms and their rate of increase, and by early or immediate 
loss of consciousness, and by the completeness of the paralysis resulting. The 
more severe the extent of the lesion the sooner do grave signs of general 
cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from tlie history, and from the presence 
of unequivocal signs of local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilaterality of 
physical signs, from the severity of the general intracranial pressure, the 
diagnosis may be difficult from other causes of coma such as urinmia and 
diabetes, poisoning by opium, alcohol and its derivatives and illuminating 
gas, and in cases of difficulty ^tearoh is to be made for the usually obvious 
signs of these conditions. Uraemia may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiplegic 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1608. Absolutely 
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sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with a stoppage of the heart following the 
ooliteration of one of its coronary arteries. Apoplexy never causes sudden 
death. There is one recorded case of death 6om cerebral hasmorrhage in 
5 minutes, but it is rare in any apoplexy for death to occur in under 2 hours. 
Other conditions causing hemiplegia with coma must be taken into considera^ 
tion. Epilepsy and especially hemi-epilepsy may be followed by marked 
unilateral paralysis (Todd’s paralysis), which may last for^a considerable 
time. Here the history of recurring attacks and the complete recovery will 
easily prevent confusion. 

Cerebral malaria and sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are likely. 

The congestive attacks of general paralysis of the insane arc peculiarly 
difficult to diagnose from apoplexy. Perhaps they are due to suddenly 
occurring acute cerebral local oedema. They are liable to mistaken diagnosis, 
of course, only when occurring as the initial manifestation of the disease, 
These attacks take the form of rapidly occurring attacks of hemiplegia, 
aphasia, hcmianopia, hemiansesthesia or of some combination of these con-^ 
ditions, usually associated with initial convulsions and followed by coma. 
The diagnosis of a syphilitic thrombosis is made with reason on the positive 
serum reactions, and cerebro-spinal fluid examination. If energetically 
treated it recovers with marvellous rapidity and completeness, to slowly 
develop the characteristic signs of general paralysis. It is the too rapid 
recovery in a case of apparent syphilitic thrombosis which should suggest 
the possibility of the stroke being a congestive attack in general paralysis 
of the insane. In all cases of coma without history, especially when there 
are signs of local cerebral involvement, a very careful examination of the 
head should be made for traces of recent injury, and if signs of injury be 
found, the skull and meninges should be opened, and the nature of the lesion 
sought out and dealt with surgically. 

Prognosis. — A majority of the cases apoplexy from syphilitic throm- 
bosis make a fair recovery, which obviously depends upon how much per- 
manent thrombosis occurs in the lesion of acute syphilitic encephalitis which 
is responsible for this condition, and upon the early application of appropriate 
treatment for syphilis. In some of these cases even, no recovery occurs. 

In embolism the course and prognosis depend upon the extent of the 
vascular supply cut off when the embolus comes finally to rest; and 
upon the amount of collateral circulation afforded, and upon the cardiac 
condition. 

In thrombosis due to atheroma the apoplexy may be rapidly fatal from 
extension of the thrombosis and secondary oedema, which raise the intra- 
cranial pressure beyond the limits of survival. In cases which survive, 
considerable recovery may occur in proportion to the extent of the lesion, 
but in these subjects an apoplexy is usually the beginning of the end, since 
the underlying pathological causes, arterial disease and faifing cardiac action, 
still exist and arc not amenable to any radical treatment. It is astonishing, 
however, how many of the oases of apoplexy due to atheromatous throm- 
bosis survive for years without any reoun'ence of the thrombosis or occurs 
rence of haemonhage. In cases of hasmorrhage, the immediate prognosis 
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is the gravest possible, the great majority of the cases surviving but a few 
hours. 

Treatment. — When arterial disease is known to be present, the only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation in aU things : in diet, alcohol, mental and physical exerdseSi 
and above all moderation in all measures tending to lower the blood pressure, 
for haemorrhage is due not so much to the immediate high blood pressure 
as it is to an antecedent period of low blood pressure in a high tension sub- 
ject, which has allowed of thrombosis and which, when the tension is high, at 
some subsequent period causes rupture of a vessel in the thrombosed area. 
It is highly probable that no treatment influences the course and fatal issue 
of apoplexy due to haimorrhage. Thrombosis and embolism, however, 
allow some scope for treatment, which should be the same in the two con- 
ditions ; and as I have argued above that medical treatment in cases of 
haemorrhage is useless and cannot avert the fatal result, I advise one line of 
treatment to be taken in all cases of apoplexy. 

From the onset of symptoms in every case, a cjreful stimulant line of 
treatment must be adopted, and all depletive measures that may be calcu- 
lated to lower the blood pressure and diminish the force of the cardiac action 
should be scrupulously avoided. It has been pointed out in the preceding 
passages how much the Iqcal and genera] symptoms of apoplexy arc the result 
of cerebral ischaemia produced by the rais^ intracranial pressure, either from 
haemorrhage or from oedema, and how nature attempts to combat this 
ischaemia by a reflex raising of the blood pressure, to keep the cerebral circula- 
tion going, and that how when the intracranial pressure exceeds that of the 
mean intracranial venous pressure, death must at once result from stoppage 
of the cerebral circulation. As Thomas truly emphasises, ** How can the 
lowering of arterial blood pressure possibly help such conditions 1 ” Absolute 
rest is, in the first place, essential when prodromal symptoms appear, and at 
the onset of an attack diffusible stimulants in the form of alcohol and liquid 
food ; the heart’s action may be improved by strychnine, while restlessness 
may be combated with bromides. 1! the patient is conscious, he should make 
as little effort as possible. His head and shoulders should be raised, special 
care being taken that the neck is not bent, and that nothing shall interfere 
with the return of blood from the head. If there is unconsciousness with 
stertor, the head and shoulders should be turned upon one side, so that the 
tongue should not fall back and impede respiration. If there be much 
cyanosis from impeded respiration, as is often seen in plethoric subjects, it is 
advisable to withdraw blood by venesection, for such relief of embarrassment 
acts as a stimulant to the circulation. Purgation should be avoided, and the 
bowel relieved at intervals by cnemata. Stimulating food in a liquid form 
should be administered with stimulants at regular intervals ; and if there is 
any difficulty in swallowing, the food should be administered with the nasal 
tube. The bladder should be carefully watched from the first, lest retention 
should occur, and the catheter passed when necessary. Lumbar puncture 
should, when necessary, be pel-formed for diagnostic purposes, and it fre- 

J uently gives relief from symptoms due to the high intracranial pressure. 

have many times seen consciousness return within a few minutes of lumbar 
puncture, when much fluid can be withdrawn. It is advisable to withdraw 
aU the fluid which will run out at a rate above the normal. Bed-sores and 
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hypostatic bronchitis must be avoided by the usual measures. In the cases 
that sunrive the first few days, passive movements should be used daily to 
all the joints of the affected side in hemiplegic cases, for this will obviate 
the painful rest adhesions which form in the joints of the paralysed limbs, 
and especially in the shoulder joint, and subsequently cause so much pain 
and misery to the patient. With the return of the power of voluntary 
movement, active exercises take the most important place in treatment; 
The final state of hand-and-finger movements depends no^ alone on the 
severity of the damage done to the brain, but in part upon the thought 
given to devising active exercises for it and the assiduity with which the 
patient can be persuaded to employ them. To avoid fatigue it is best to 
ordain a given daily period of some minutes to systematic exercise. A 
rubber sponge of appropriate size, fixed in the palm by a strip of webbing 
passing round the hand, will limit the passive flexion of the fingers, and will 
provide a resilient resistance against which the patient may move his paretic 
digits. Massage is an adjuvant, but never a substitute, for active exercises 
in the patient who can undertake them. Electrical stimulation of the 
muscles is absolutely contra-indicated. It has no other effect than to 
aggravate the spasticity that is so serious a hindrance to free movement. 
A hemiplegic patient after apoplexy, should be got upon his legs and 
encouraged to make attempts to walk as early as ever the returning power 
allows any possibility of the attempt. 


HYPERTENSIVE ENCEPHALOPATHY 

In the preceding section on the differential diagnosis of apoplexy, mention 
was made of the sudden and transient cerebral symptoms associated with 
essential hypertension, and some further reference to them is necessary. 
It is known that the subjects of this variety of hypertension may ultimately 
succumb to cerebral hsemorrhage, but it should also be borne in mind that 
they are subject from time to time to what are known as “ hypertensive 
crises.’’ The patient is the possessor of a persistently high blood pressure. 
The attack is precipitated by a further rise in this, and develops with intense 
headache, sickness and sometimes drowsiness or even semi-coma. Examina- 
tion will reveal the presence of hypertensive retinitis in most cases, but in a 
proportion there is a definite papillcedcma with retinal haemorrhages and 
exudate. Accompanying these symptoms there may be hemiparesis, heini- 
anopia, focal or generalised fits, or other indications of local cerebral lesion. 
The crisis is brief, lasting from a few hours to several days, and usually ends 
in recovery, but recurrence is likely, and finally many subjects develop 
cerebral atheroma and succumb to cerebral hsemorrhage. Intervals of 
several months may intervene between succeeding crises. 

The presence of papilloedema is taken to indicate that cerebral cedema 
is complicating the situation. The transient nature of the crisis, and particu- 
larly the rapid appearance and disappearance of such symptoms as hemi- 
paresis, exclude the possibility of arterial thrombosis or other material 
lesion of the kind, and spasm of the arteries has been invoked to account 
for the symptoms. There is of course no conclusive evidence that this 
occurs. Yet while the cerebral arteries are not under the same measure of 
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vasomotor control as arteries elsewhere in the body, it is known that some 
such control exists, and it may be that in arterial hypertension more intense 
spasm is possible than in healthy arteries. At least, it may be said that no 
hypothesis better founded or more in harmony with the facts of clinical 
observation has been formulated. 

Differential Diagnosis. — As has been indicated, the transitory character 
of the symptoms exclude gross vascular lesions such as thrombosis, and the 
same may be said of intracranial tumour and lead encephalopathy. Yet it 
may be admitted that while it is present the hypertensive crisis shows many 
points of resemblance to the last two named conditions, especially when 
papilloedema is found. Plumbism in children and young persons not un- 
commonly develops with headache, vomiting, convulsions and focal signs, 
and the development of an intense papilloedema, sometimes also with high 
blood pressure and albuminuria, and search for other indication^ of lead 
poisoning and careful history- taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal 
limits, the history is longer and the condition progressive. Urtemia can 
usually be excluded, since in essential hypertension the blood urea is within 
normal limits, and the only abnormality in the urine may be a trace of 
albumin. 

Treatment. — Venesection is indicated as the first step, and when there 
is papilloedema or other signs of cerebral oedema (convulsions, high cere- 
brospinal fluid pressure) lumbar puncture and tlie withdrawal of cerebro- 
spinal fluid, and also the intravenous or intramuscular administration of 
hypertonic solutions are necessary. As a measure of urgency from 50 to 
70 c.cm. of a 50 per cent, solution of dextrose may be given intravenously. 
For less urgent cases and as a measure that can be repeated for the relief 
of headache, six ounces of a 20 per cent, solution of magnesium sulphate 
may be given per rectum at 6 hourly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 
360 minims in water), or by the hypodermic injection of 3 grains of soluble 
phenobarbitone in solution. 

The subsequent management of the case is that of the underlying essential 
hypertension. 


SINUS THROMBOSIS 

Thrombosis of the cerebral sinuses may occur rarely as a primary 
condition, or it may be secondary to infective processes spreading to the 
sinuses from contiguous infected regions. 

Etiology. — ^Primary thrombosis is a rare condition. It is said to affect 
the superior longitudinal sinus most commonly. It is more common in the 
first year of life than at any other period, when it may follow diarrhosa, 
broncliitis or the conditions of exliaustion met with in tuberculous disease, 
and in congenital syphilis, and it may follow acute diseases such as measles 
diphtheria, etc. It may also occur at any age, up to advanced old age, in 
the terminal stages of cancer, phthisis and other chronic diseases. 

The essential cause of secondary thrombosis is the advent of micro- 
organisms to the sinuses. The infection is often a mixed one, but the 
common organisms present are streptococcus, pneumococcus and Ba 43 Mu 8 
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cM. The sinus may become infected as a part of a general pyaemia, or 
infection may spread directly through its wall from a focus of local disease, 
most commonly from an extradural abscess. In most cases, however, the 
sinus becomes infected from a local spreading septic thrombosis of the veins 
which open into the sinus, from an infected spot at a distance. Thrombosis 
of sinuses may also occur from injury, as by bullet wounds and fractures of 
the skull, and may also result from surgical procedures in the region of the 
sinuses. 

Pathology. — The affected sinus is bulged and distended, and feels to the 
touch, as if it were injected with a solid mass. In the infective forms, the 
clot may very quickly break down into pus, and general pygemia result. 
When the superior longitudinal sinus is thrombosed, there is marked con- 
gestion of the convolutions of the convexity of the brain, often with cord-like 
clot-distended veins. There is bloody serum in the sub-arachnoid space 
contaminating the cerebro-spinal fluid withdrawn by lumbar puncture. 
Later, there is extensive bilateral softening of the cerebral hemispheres, 
most marked in the paracentral and surrounding convolutions. The 
cavernous and lateral sinuses do not drain the brain directly, and blocking 
of one of them does not cause so much cerebral disturbance, on account of 
the presence of alternative paths for the blood. Thrombosis of the cavernous 
sinus, however, may extend to the ophthalmic veins and cause blindness 
with an anaemic and infarcted condition of the retina. The nerves which 
lie in its outer wall, namely, the third, the fourth, the ophthalmic division 
of the fifth and the sixth nerves, may be paralysed. 

Symptoms. — The clinical aspect of this condition is made up of three 
groups of symptoms — (1) the general signs of some bodily condition 
likely to be associated with thrombosis, such as marasmus, pyaemia, local 
cranial injury or septic disease of cranial bones and neighbouring tissues ; 
(2) general signs of intracranial disturbance, which will depend upon how 
much the cerebral circulation is upset by the blocking, and which will be 
severe in cases where the superior longitudinal or the straight sinus is affected, 
and perhaps altogether absent where the cavernous sinus or the lateral sinus 
is affected ; and (3) local signs of blocking of an individual sinus. 

The general signs depend upon congestion, cedoma, meningeal exudation 
and increased intracranial pressure. Headache, drowsiness, deepening into 
coma, and vomiting are common, while delirium and convulsions may occur. 
Papilloedema is not infrequent, while head retraction and rigidity of the 
neck, trismus, strabismus, inequality of the pupils, nystagmus, and irre- 
gularity of pulse and respiration may occur. In infective thrombosia, high 
P3nrexia and rigors are the rule. 

Local Signs.— Sttpertor longitudinal nnus , — The general signs are severe 
and convulsion is common, and bilateral hemiparesis or parmysis is likely 
to develop. There may be cyanosis and oedema of the forehead. The 
angular parietal and temporal veins may be distended, and in rare cases 
thrombosed. 

Lateral sinus . — The clot may extend into the jugular vein and cause 
pain and stifiiess on that side of the neck, and occasionally the thrombosed 
jugular Vein may be felt beneath the anterior border of the sterno-mastoid 
as a tender solid cord. There may be tenderness and swelling over the 
region of the mastoid emissary vein. 
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Cavernous sinus , — There is cedema of the orbit, with proptoais and tndema 
of the conjuDctiva, forehead and face. Amblyopia or blindness is the rule. 
Ophthalmoscopic examination reveals swelling of the disk with multiple 
hsDmorrhages. Paralysis of the ociUar muscles and ansesthesia of the eye 
on the same side may also occur. 

Diagnosis. — If local signs, which give conclusiye external evidence of 
sinus thrombosis, are absent, it may be very difficult to distinguish this 
condition from meningitis, abscess, encephalitis or other intracranial lesions. 
The septic forms of meningitis should be distinguished by the polymorpho- 
nuclear leucocytosis in the cerebro-spinal fluid. It must be remembered, 
that in the primary forms of sinus thrombosis in children, a copious lympho- 
cytosis is met with, which may cause confusion with tuberculous meningitis. 
Abscess and sinus thrombosis often exist together. 

Prognosis. — This disease is, as a rule, rapidly fatal from ever-increasing 
intracranial pressure; but some subjects, both in the non-inf ective and in 
the infective forms, survive. This is especially the case when the throm- 
bosis is confined to one cavernous sinus. Cases of infective thrombosis of 
the lateral sinus following jniddle-ear disease have often been saved by timely 
surgical interference with ligature of the jugular vein and of the lateral sinus 
on either side of the thrombosed area, and with incision and turning out of 
the clot. 

Treatment. — Beyond vigorous prophylactic measures against the causes 
of this condition and the palliative treatment of symptoms, surgical measures 
in cases of local infective origin alone are of avail. Further, in dealing with 
injuries of the skull in the region of the superior longitudinal sinus, trephining 
and exploration should be undertaken with a clear understanding of possible 
thrombosis of the sinus, and its appalling results. 

APHASIA AND OTHER DEFECTS OF SPEECH 

APHASIA 

General Considerations. — The function of speech, which is the highest 
and most recently evolved human function has as its anatomical substratum 
a region of the cerebral convolutions situated in the left hemisphere and 
having its centre a little behind the middle of the first and second temporal 
convolutions. It is limited above by the posterior limb of the Sylvian fissure, 
occupies probably the tip and the whole external convexity of the left 
temporal lobe, and spreads backwards into the supramarginal and angular 
gyri, while it extends forwards over all the convolutions of the insula and 
possibly to the posterior ends of the second and third frontal gyri of the 
left side. 

This speech region of the brain ” comprises not only the cortex but 
also the subcortical white matter which carries the paths of communication 
between the speech region and other parts of the brain. Posteriorly it 
receives an important white tract from the visual region of the cortex. An 
interruption of this tract results in the condition known as “ pure word- 
blindness,*’ or inability to appreciate written speech. Upon its deep aspect 
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th6 speech region of the convolutions receives the temj^oral projection of 
fibres conveying the auditory impressions, and destruction of this system 
by a lesion undercutting the convolutions in the centre of the temporal 
lobe produces “ word-deafness,’* or inability to appreciate spoken language. 
In this same region another set of afferents impinges upon the speech area 
which convey the muscular sense impressions and other sensoiy impressions 
which are produced in the movements of articulation and which are the 
only g^dance which the “ deaf mute ” has in the knowledge of correct 
execution in his articulation. 

A lesion deep in the temporal lobe which interrupts both the foregoing 
paths, isolates the speech region from any appreciation of correct execution, 
with the result that spoken language becomes unshapen and degenerates 
into a voluble jargon, “ jargon aphasia.” 

In the anterior half of the speech area a tract of white fibres gathers 
by degrees, and passing forward constitutes the bulk of the “ temporal 
isthmus,” which joins the temporal lappet to the insula, and runs beneath 
the insula to the region beneath the first and second frontal convolutions, 
from whence it is connected with the p 3 rramidal path of the left side, and by 
way of the corpus callosum with the pyramidal path of the right side. This 
is the executive outgoing path for speech movements and a complete lesion 
of this path, as by a limited subcortical lesion underlying the posterior end 
of the left third pre-frontal gyrus and anterior part of the insula, will result 
in complete inability to exteriorise either spoken or written speech — “ pure 
aphasia ” and “ pure agraphia.” 

In the speech area of the brain thus limited, little or nothing is known of 
any localisation of function. It is generally held that there is a gradual 
passing over from receptive function (appreciation of spoken and written 
language) in the posterior regions, to executive function (exteriorisation of 
spoken and written language) in the anterior regions. 

Inasmuch as the phenomena of “ word-blindness ” and “ word-deafness,” 
as well as executive “ aphasia ” and “ agraphia ” result from lesion of the 
speech area, these seem to result from lesion of the tracts concerned and not 
from interference with the function o^ the cortex. These phenomena are of 
common occurrence in connection with lesions of the speech region and led 
to the formulation of localised areas of the cerebral cortex with specific func- 
tions in regard to speech. Thus, Broca’s centre in the cortex of the posterior 
part of the left third prefrontal convolution was the motor centre for spoken 
language, while Exner’s centre in a similar position in the second left pre- 
frontal gyrus was the motor centre for written language. The auditory 
word-centre in which auditory memories of words were stored was in the 
cortex of the first and second temporal gyri, and the “ visual word-centre ” 
in which visual memories for words were impressed was in the cortex of the 
angular gyrus. These various centres were connected together by to-and- 
fro paths which could be separately affected by a lesion, and the attempt 
was made to explain the multitudinous and varied phenomena which occur 
in lesions of the speech region by damage to one or other of these hypothetical 
word-centres or to their connecting paths. The result was highly unsatis** 
factory, for the cases generally refused to correspond with the theories 
clinically, and' practically never corresponded pathologically. Dejerine, by 
his discovery that a subcortical lesion in the right place could produce “ pure 
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Aphasia and agraphia ” at the front end of the speech area and pure word- 
blindness ’’ at the posterior end, the cortex being intact, went far to make 
untenable the theories of narrow localisation of function within the speech 
centre. Subsequently the work of Pierre Marie, Head and others has placed 
modem conceptions of speech function upon a less artificial basis. 

The speech function seems to be concerned with the left hemisphere of 
the brain alone in right-handed persons, and this is explained by the major 
potential of the left hemisphere for receptivity and education associated 
with the major use of the right hand through the countless ages of humanity. 
Left-handedness is usually associated with a transfer of the speech function 
to the right hemisphere, but there are exceptions to this rule. 

The possibility of the transference of the speech function from the left 
to the right hemisphere is great during childhood, to the extent that no lesion 
of the speech region of the left hemisphere, however eictensive, causes lasting 
loss of speech in a child under the age of six years, provided sufficient in- 
telligence remain. After this age the possibility of such compensation by the 
right hemisphere for lesions in the left hemisphere seems gradually to 
diminish and to occur but little after adult life is reached, but even in adult 
life remarkable exceptions to this rule are seen. 

The descending paths from the brain by which speech is executed are 
the pyramidal paths. The speech area of the cortex seems to command 
both right and left pyramidal systems equally, so that no lesion of one 
P3rramidal system is ever productive of speech defects, either asphasic or 
dysarthric. 

From this it follows that aphasia, word-blindness, word-deafness, amnesia, 
etc., only result from lesions of the convolutions and of the white matter 
closely underlying the convolutions, and never from lesions of the deeper 
parts of the corona radiata and capsules. 

When, however, both pyramidal systems are involved, as, for example, 
by bilateral lesions of the brain, or by lesions of the brain stem which involve 
both pyramidal systems where these are contiguous, or by neuronic degenera- 
tion of the pyramidal systems in general, then defects of articulation arise 
comparable to the spastic paralysis of hemiplegia. These do not concern 
the pattern of speech, but solely the articulation, which becomes slow, 
clumsy, and slurring and indistinct, from weakness of movement, stifihess 
of the muscles concerned, and inability finely to adjust the stop positions 
at which the consonants are made. This condition, which is known as 
“ spastic dysarthria,” is commonly met with in double hemiplegia, in lesions 
of the brain stem involving both pyramidal tracts, and also in the tonic 
form of progressive muscular atrophy. In older writings it is often referred 
to under the most inappropriate name of “ pseudo-bulbar paralysis.” 

When the lower motor neurons subserving the speech mechanism are 
bilaterally affected, a very similar dysarthria results, from the weakness and 
inaccuracy of the movements thus entailed, which is known as “ flaccid or 
atrophic dysarthria,” and which is met with in lesions of the medulla 
oblongata of all kinds, in progressive muscular atrophy, and in peripheral 
neuritis. 

Lesions besponsible fob Aphasia.-— By far the most common cause of 
aphasia, in all its degrees and varieties, is vascular disease, usually throm- 
bosis, less commonly embolism, and only in the rarest cases hfismorrhage-*- 
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for tho reason that the two former lesions often affect the vascular sujk^jT 
of the superficial parts of the hemisphere, whereas hsemotrhage is generaby 
situated deeply ; moreover, cases of cerebral haemorrhage rarely survive 
the occurrence for more than a few hours. Cerebral tumour is the usual 
lesion causing aphasia of gradual onset, and is perhaps the only known cause 
of isolated “ word-deafness ** and of “ voluble jargon aphasia/’ for it is the 
only conceivable lesion which can undercut and, therefore, isolate the temporal 
convolutions without otherwise interfering with their function. 

Physiological Considerations.— Within a short time ^fter birth the 
child begins to recognise the nature and uses of some of the objects in the 
world around it, and to express its simple conscious process by gestures, 
and it early appreciates the “ gesture language ” of those around it. The 
“ mimesis,” or gesture language, thus early impressed and expressed, remains 
throughout life the most stable, the least vulnerable, and the longest lasting 
of the methods of receiving and communicating ideas. Long before it is 
able to utter any articulate sound, the infant learns to connect certain 
sounds which it hears with certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the most 
important function in the processes and expressions of thought throughout 
life. Whereas we rely upon our visual memories for our remembrance and 
intelligence in general matters almost exclusively, yet as regards speech we 
rely upon auditory memories to a very large extent, and of course those 
who have never learned to read do so exclusively. The process of recall, 
both in silent thought and in speaking, is the revival of auditory patterns. 
We are, therefore, strong ‘‘ visuals ” as regards general memory, but strong 
“ auditives ” as regards speech memory, and the relative strength of the 
two functions varies somewhat in individuals, according to personal idios3m- 
crasy and to education, and this individual variation is sometimes apparent 
in the phenomena of aphasia. From the original connection with hearing, 
the memories of speech patterns come to be located in that part of the 
brain associated with the auditory function — ^in and around the temporal 
lobe. Later, guided by the auditory memories, the child begins to express 
himself in articulate speech and he d'les so by the revival of auditory 
memories. 

All living motion is sensory-originated, sense-guided and sense-governed, 
and a motor process of itself has no proved conscious concomitant. Our 
consciousness is that of the sensations which accompany the movement, 
or which result from the movement. The knowledge of correct execution 
so gained fortifies and increases the functional stability of the speech area, 
and is of immense importance in the speech function. If it be absent owing 
to a lesion isolating the speech area on the incoming side, speech degenerates 
into a jargon and soon becomes impossible ; just as in tabes the walking 
becomes irregular from loss of the muscular sense conveyed in the posterior 
columns, and ultimately standing becomes impossible. 

When at a considerably later age the child learns to read and to write, 
certain visual patterns (letters, words, sentences) become connected with 
certain objects and ideas, and become linked on to the already well-estab- 
lished auditory memories of speech. The meaning of the visual symbols 
is learned by the child from the meaning of the word or pattern spoken, 
which he already knows well, and the already developed auditory speech 
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function serves as the instructor of the visual speech function^ and through* 
out life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the child relies upon his visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the hand in 
writing. It follows that the function of exteriorising speech by writing becomes 
intimately connected with and a part of the visual speech function, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
speech on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their seat in the 
same anatomical substratum. 

It is a general principle that when the speech area is damaged the speech 
function becomes depressed as a whole, with the result that function is lost 
in order of its depth of impression. 

Symptoms.— ^mall lesions of the convolutions seem to produce no 
defects at all, and this is perhaps true of all the regions of the cortex of the 
brain. There can be, therefore, no narrow localisation of function, and 
there must be capacity for compensation for such small lesions in the sur- 
rounding undamaged cortex. With larger lesions of the cortex, and in 
proportion to their extent, mutilation of the patterns of speech, slowness of 
utterance, inability to find the words (inability to recall), especially nominals, 
and above all isolated nominals, and finally confusion of speech intelligence 
occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed 
stammering. This condition is at once distinguishable from true jargon 
aphasia, since the former is slow and halting whereas the latter is facile and 
voluble. Misplacement of words and the use of wrong words is common 
and is called ‘‘ paraphasia.” A tendency to repeat a word once pronounced 
is sometimes present and bears the name echolalia.” The same faults 
occur also in writing, as faulty spelling, misplacement of letters and words, 
wrong words, “ paragraphia ” and “ echographia.” Much defect of general 
intelligence always accompanies severe damage to the speech area, and this 
will be readily understood from the very large r51e which speech patterns 
play in the working of thought. Difficulty in the recall of words and speech 
patterns, which has been termed “ verbal amnesia ” or ‘‘ nominal deficiency,” 
IS a characteristic feature of lesion of the speech area. This difficulty is 
greatest with spontaneous revival than with recall, which is “ kicked up ” 
by direct sensory stimulation. For example, an aphasic person who is 
unable spontaneously to utter a word, may repeat the word at once when 
it is spoken to him, when he sees it in writing, or when the corresponding 
object is shown to him. It is important in this connection to bear in mind 
that we do not speak in the letters of the alphabet, nor in the words of our 
dictionary, but m a runnihg pattern of sound. The pattern or context 
provides the meaning, while the individual words are negligible and have 
no meaning. The power of the pattern in aiding revival is very great both 
from sequence rhythm and musical quality. As examples, an aphasic who 
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has no utterance spontaneously is told to count with his interlocutor* The 
interlocutor begins counting, the aphasic joins in. The interlocutor then 
sto^, but the aphasic continues counting, carried by the sequence rhythm. 

The confusional defects of speech function are met with in extensive 
damage to the speech area, and are usual as immediate and transient pheno- 
mena in all suddenly occurring lesions of the speech area. There is general 
mental dullness, with vaiying degrees, usually severe, of depression of speech 
function, and much confusion, both on the acceptive and expressive side, 
when any of these functions remain, and the results of the examination of 
the speech faculty are apt to vary very much from moment to moment, 
for attention is very difficult to hold and the patient is easily fatigued and 
bored. Severe degrees of this form of defect may be associated with in- 
ability to recognise objects — object-blindness,” and with loss of ability 
to convey ideas by gesture — “ amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which is 
likely to occur in cases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by the process which has here been 
described as functional depression or “ ^aschisis,” to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for example, is often the immediate result of a lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
it is impossible to make a defimte statement, either as to the extent of the 
lesion or the likely degree of recovery. Speech may be regained by two 
entirely separate processes — either by recovery of function in partly damaged 
and functionally depressed areas, or by compensatory activity in the potential 
speech area of the undamaged hemisphere. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will be 
greater when a lesion may be judged to be one of pressure rather than of 
actual destruction, if such pressure be removable, as in subdural hsemorrhage, 
abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion is a thrombosis, and when an irre- 
movable tumour is present. The greater the extent of the lesion if it be 
presumably from vascular occlusion, «.s judged by the associated signs, 
paralysis, anaesthesia and hemianopia, the less is the chance for functional 
restitution, as there is then little hope of any useful restoration of the circula- 
tion through collateral vessels. In children under the age of six years, 
unilateral lesions produce no permanent speech defects, provided sufficient 
intelligence remains, but even to this rule some important striking excep- 
tions have been recorded. When adult life is reached, transference seems 
to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration 
of speech function. 

Treatment. — A. careful and patient system of re-education in speech, 
such as is used in teaching mentally deficient children, is often of great 
value in all forms of speech defect. From the amount of labour that the 
teacher has to expend for very little progress made, this treatment is not 
often given a fair trial. A fair degree of intelligence must be present, and 
care must be taken that the lessons are not prolonged to the production of 
the boredom, with accompanying inattention and confusion, which occurs 
so readily in aphasic patients. The utterance of a simple vowel sound should 
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fiist be taught, then that of the eevei^al Vowel eounds, and aftejrwatds that 
dP consonants and their combinations, and the patient should be directed 
while learning to watch the movements of the lips» etc., of the teacher. 
The simultaneous presentation of an object with its spoken and written 
name is often helpful in stimulating the remains of speech function into 
activity. An intelligent patient soon comes to recognise under such tuition 
that he has no paralysis of the articulatory mechanism. 

Testamentary Capacity. — No rule can be laid down as to ^e capacity 
of a pinrson suffering from aphasio speech defects to exercise civil rights and 
to make a will, and each case must be judged upon its own merits. The 
first and all-important consideration is the degree of intelligence, and when 
this is good it is essential for such capacity that there should be some mode 
of cognition and of expression left. Pure word-blindness and the extremely 
rare condition of pure word-deafness do not interfere with the exercise of 
civil rights, for the patient can understand what he hears in the first case, 
and what he reads in the second, and in both conditions can express himself 
both in speech and writing. In cases of pure aphasia and pure agraphia 
there is complete civil capacity, but when, as usually happens, the two con- 
ditions co-exist, though intelligence and the receptive side of speech may be 
but little impaired, yet the expressive side of speech is reduced to gesture, 
and extreme difficulty may be met in ascertaining the patient's wishes. 
Auditory amnesia, and combined auditory and visual amnesia, and confusional 
defect®, except in the slightest forms^ interfere seriously with testamentary 
capacity and with capacity for exercising civil rights. In such cases there is 
great loss both on the acceptive and on the expressive sides of speech, with 
confusion of memory and impairment of intelligence. Most satisfactory 
results have, however, many times been brought about in apparently hopeless 
oases by careful, sympathetic and repeated procedures, in which the pro- 
perties to be bequeathed and the likely legatees are assembled before the 
patient, thus allowing the testator to match the gift with the recipient. 
The proceedings should be conducted in the presence and under the direc- 
tion of a physician thoroughly conversant with the subject of aphasia. All 
concerned should bear two points in mind, the one being that the wishes of 
the legator must be paramount, and the other that an obviously just will is 
most difficult to upset in a court of law. 

The Method of Examination of patients suffering with speech defects 
should be in accordance with some definite scheme so drawn up as to test 
each function of the complex physiological process of speech. 

The following scheme is convenient : U) Is patient right- or left- 
handed, and, if the latter, did he write with ilne right hand ? (2) What was 
the state of education as regards reading, writing and foreign tongues ? (3) 
Does he understand the nature and uses of objects, and can he understand 
pantomime and gesture, or express his wants thereby ? (4) Is he deaf ? 
If BO, to what extent, and on one or both sides ? (5) Can he recognise 
ordinary sounds and noises ? (6) Can he comprehend language spoken ? If 
SO, does he at once attempt to answer a question ? (7) Is spontaneous 

speech good ? If not, to what extent and in what manner is it impaired ? 
Does he make use of wrong words, recurring utterances, or jargon ? (8) Can he 
repeat words uttered in his hearing ? (9) Is the sight good or bad, is there 
hemianopia, or papilloedema ? (10) Does he recognise written or printed 
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speech and obey a written command ? If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What mistakes 
occur m writing ? Is there paragraphia ? Can he read his own writing 
some time after he has written it ? (12) Can he copy written words, or 
from print into writing ? Can he write numerals or perform simple mathe- 
matical calculations ? (13) Can he read aloud ? (14) Can he name at 

sight words, letters, numerals and common objects ? (15) Can he write 

from dictation 1 (16) Can he match an object with its name, spoken or 

written, when a series of objects and names are simultaneously presented ? 
(17) Any other tests, emotional, rhythmical, or musical, which may raise the 
physiological level of the speech centres. (18) Any other means of proving 
in what way he can receive and express ideas. 


OTHER DEFECTS OF SPEECH 

1. StammebiKg or Stuttering. — A spasmodic defect of articulation 
leading to a sudden check in the utterance or words, or to a rapid repetition 
of the consonantal sounds in connection with which the difficulty arises. To 
the trouble with articularion are often added spasmodic movements of the 
face and head, or indeed of any part of the anatomy. 

Except in the rarest instances this condition is not associated with any 
structural changes in the nervous system nor in the organs of articulation, 
but it has been observed as the end-result of a lesion of the speech area. 
The disorder seems to consist in a lowering of the functional stability of the 
executive speech mechanism by a physiological embarrassment in conscious- 
ness. It is begotten of shyness and self-consciousness. It is never con- 
genital, nor met with in early infancy, but arises at the age when shyness 
and self-consciousness trouble youth most. It is infinitely commoner in 
boys than in girls, for the latter are much less liable to self-consciousness. 
The stammerer never stammers in the speech of thought, nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-conscioumess is absent, and in the last case 
the element of rhythm and music greatly increases the stability and con- 
fidence of the function. It not uncommonly appears in conditions of de- 
bility, and especially after measles and diphtheria. It has a frequent origin 
in sudden fright. It is the historical utterance of fright and of those who 
find themselves suddenly “ inflagrante delicto.’* In rebellious cases the 
element of self-consciousness seems to disappear, while the stammer persists 
as an ineradicable habit, and it is remarkable how many sufferers of this cla-ss 
have strong aspirations towards public speaking. 

In articulate speech three muscular mechanisms are concerned — (1) 
the respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
for articulation. For distinct speech there must be absolute co-ordination 
of these mechanisms one with another. Consonants are in nearly ail cases 
the source of the difficulty in stammering, and while these are all buccal 
sounds, yet some begin with a laryngeal sound, while others are purely 
buccal. The former are termed “ voiced consonants,** and are B, W, V, Zh, 
Z, Th (as in “ thus *’), D, L, R, G, Y ; and the latter “ voiceless consonants,*’ 
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and are P, F, Th (as in thin S, Sh, T, K ; while N, M, and Ng terminal, 
are ** voiced nasal resonants.” If one articulates these consonants it becomes 
at once clear that it is the presence of the initial laryngeal element or '' voic- 
ing ” which makes the difference between B, V, Z, D, 6, and P, F, 8, T, K, 
respectively. 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, 6, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty which 
arises after every pause, most stammerers speak in a rapid monotonous 
fashion. The fault chiefly lies in the direction of energy to articulation 
rather than to phonation. The patient held up by his stammer usually 
remains silent, but occasionally, having produced the first sound, he con- 
tinues to repeat it — the reduplication stammer which has been the origin 
for the names “ stammer ” or “ stutter ” by which the malady is known. 

Often the patient uses a trick or contortion to prevent the stutter or to 
relieve the feeling of nervous tension and embarrassment in consciousness 
which the defect causes, and these tend to become engrafted on him, as (1) 
associated sounds — whooping, grunting, crowing, etc. ; (2) habit spasms — 
contortions of the face, limbs, or body, which sometimes take a compbcated 
form and exactly resemble the co-ordinated forms of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and 
recovery is hastened in all cases by systematic treatment. In every class 
of case the results of treatment may come slowly at first, but perseverance 
will in almost every case bring success. 

Treatment, — Attention should be paid to conditions of general health, 
and to the mental well-being and satisfaction of the child, with plenty of 
scope for pleasure and satisfying occupation. 

It is well for the patient to speak, read, or recite in a large room alone, 
loudly, slowly and distinctly. The following system for such exercijes is 
useful : (1) The chest must be kept well filled with air. This most important 
point is often most difficult to the patient. (2) He must speak slowly, with 
a full resonant voice. (3) When he comes to the word on which he tends to 
stutter, he should raise his voice and direct his energies to vocalisation, and 
not to articulation. If the difficulty be over a voiced consonant, he must 
be directed to voice it firmly. If the consonant over which he stumbles be 
a voiceless one, attention must be directed to the vocalisation of the sub- 
sequent vowel sound ; for instance, in “ pat ” he must attempt to vocalise 
the “ at,” and he will find little difficulty in prefixing “ p ” as the syllable 
is uttered. (4) Gymnastic and singing exercises are valuable additions to 
treatment. Should associated movements be present, the speaking exercises 
may be carried on in front of a mirror, so that the patient may see these 
hims elf and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the 
treatment of stammering. The skilled teacher first gains the liking, respect, 
and submission of his patient. He then assures him that his defect will dis- 
appear, and that he can cure himself, and demonstrates to him by correcting 
the faults that he can speak normally. 

2. Lalling. — A defect due to want of precision in the action of the oral 
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articulatory mechanism. It characterises the speech of many children 
before the art of articulation is completely learnt. It is only a persistent 
condition in some cases of defective intelligence. 

3. Lisping, — defect due to the indistinct enunciation of certain con- 
sonants, or to the substitution of wrong consonants. It usually occurs in 
connection with the sounds of Th, R, and S, which change to V, L, and Th 
respectively. The condition, which is almost usual in infants learning to 
speak, is due to faulty articulation, and may become a habit, in which case 
the subject has probably a bad “ ear ” for sound. Defective conformity of 
the mouth may cause it ; for example, a “ tongue-tied ” person can never 
pronounce the English R correctly. 

4. Idioglossia. — A condition in which from the first moments of learn- 
ing to speak, a child uses wrong consonants, or rather he tends to substitute 
three or four consonants for the whole series. Very slight degrees of idio* 
glossia are common in little children, whose early speech is intelligible only 
to their nannies. In marked cases the child comes to speak a language 
entirely its own. 

The course of time and education removes the defects of lisping, lalling, 
and idioglossia, and the prognosis in all these conditions is invariably good. 

Any deformity of the articulatory organs should be remedied if possible. 

James Collier. 

Revised by F. M. R. Walshe. 


APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia (Kinnier Wilson). This disorder does not 
depend upon defective perception (agnosia) nor upon general reduction of 
intelligence. 

iEtiology. — Apraxia may result from both general and local diseases of 
the brain. It may be met with in gem ^ x\ paralysis of the insane, in cerebral 
sclerosis and in several forms of dementia, and in paralytic chorea. It 
occurs in its purest form from local lesions of the brain, and may then be 
confined to one region of the body. It may result from lesions of the posterior 
part of the prefrontal area of the left side, the so-called “ motor or verbal ’* 
aphasia and agraphia being good examples of apraxia of speech, and leaons 
in this region may also cause apraxia of the limbs on one or both sides. 
Lesions of the anterior half of the corpus callosum have been associated with 
conspicuous apraxia, as have also bilateral lesions in the posterior parts of 
the hemispheres. In the latter cases, the apraxia is likely to be associated 
with some degree of lack of recognition of an object, and of its uses (agno.sia), 
and this causes apraxia from a loss of correct comprehepion of the act 
required. Apraxia is sometimes met with in cases of hemiplegia in which, 
notwithstanding the complete recovery of motor and sensory paralysis, 
the performance of familiar acts— from the highest skilled movements, such 
as the fingering of the pianoforte or of the violin, or the use of his tools by 
a craftsman, to the simplest act— may be no longer pc^aible. The features 
of the condition may be well demonstrated by the consideration of left-sided 
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hemiapraxia. There is neither loss of power nor loss of sensibility in the 
left upper extremity. When such a patient is asked to perform some familiar 
act with the right hand, he at once does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he 
makes aimless wandering movements with the left hand, or be may succeed 
in making movements somewhat resembling those required of him, with 
much slowness and clumsiness. Sometimes he may perform some act which 
is entirely difierent from that required of him, and this phenomenon is called 
parapraxia. When the apraxia is partial, the patient may be able to perform 
some acts and not others, his inability usually, but not always, increasing 
with the complexity of the act required. Or he may be able sometimes to 
perform an act in which ho commonly fails. Not infrequently such a patient, 
wearied with the unsuccessful attempts of his left hand, will abruptly per- 
form the act correctly with his right hand, to get rid of it. And he will 
define his defect by saying, “ I know quite well what you want me to do, 
but I cannot do it.*’ Spontaneous volitional movement is similarly affected, 
and this leads invariably to a marked loss of initiative in the use of the 
affected limb — the patient will not try to use it. The apraxic patient is 
often to an astonishing degree unaware of his disability, and frequently 
becomes conscious of it for the first time when it is pointed out to him by 
another person. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia 
and with cortical ataxia. A correct conception of the nature of tlie two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the w'ord of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia must include — (1) the general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of sensory appreciation for defects of simple perception in the regions of 
smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kineesthetic 
stimuli. What response does the patient make to objects held in front of 
him or to gestures made to him ? Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
the objects in his hands ? When given an object, how does he hold it and 
use it ? 


AGNOSIA 

In certain conditions of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, often show other interesting phenomena which 
are of importance; these are (1) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 
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CBREBHAL DIPLEGIA 

Synonyms*"— Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition. — ^A series of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or cerebellum. This agenesia of nerve cells may afieot 
those cells of the pyramidal system which are the latest to develop before 
birth, namely those for the supply of the lower extremities the resulting 
clinical condition is cerebral spastic paraplegia or Little’s disease, or all the 
cells of the pyramidal system may be affected, producing generai^d spastic 
rigidity. Again, the higher regions of the cortex may be affected, and the 
result is congenital idiocy. Similar affections of the ceils of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the 
cerebellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. 

d£tiology. — The malady may be apparent at the time of birth, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
of life, as the signs of cerebral activity commence to be exteriorised. In 
other and rarer cases, the degeneration of the nerve cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases no heredity 
can be traced, but sometimes several children of the same mother may be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew 
race. 

Abnormalities of birth are frequent. Premature, or precipitate birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyxia 
neonatorum are all common. The child is frequently the first born of its 
mother. 

Collier has expressed the probable pathogenesis of cerebral diplegia as 
follows : “ If we regard the brain from the time of its earliest stages of 
development as a field sown with seeds »^neuroblasts), which germinate at 
different periods of foetal life, and the germination is not even complete at 
the time of birth, the germination of ail the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may liken the cause of diplegia to some baneful influence, such as a 
frost, which acting at a particular time, may spare those seedlings which are 
well developed and able to withstand it, and those seeds as yet not germinated, 
but which causes havoc among the tender germinating seedlings, ^ either to 
their death or severe maiming. In some cases, as, for example, in Little’s 
disease, the neuroblasts thus affected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It is of interest that in the highest degrees of cerebral agenesia — anencephaly, 
pituitary abnormalities seem to be constant.” 

Pathology.—The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve (^lls, with 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The p3rranudal tract, for 
example, may be found absent throughout, or it may reach to the medulla, 
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hemiapraxia. There is neither loss of power nor loss of sensibility in the 
left upper extremity. When such a patient is asked to perform some familiar 
act with the right hand, he at onoe does so correctly, but when ordered to 
perform the same act with the left hand he is unable to do so. Either he 
makes aimless wandering movements with the left hand, or he may succeed 
in making movements somewhat resembling those required of him, with 
much slowness and clumsiness. Sometimes he may perform some act which 
is entirely different from that required of him, and this phenomenon is called 
parapraxia. When the apraxia is partial, the patient may be able to perform 
some acts and not others, his inability usually, but not alwajns, increasing 
with the complexity of the act required. Or he may be able sometimes to 
perform an act in which he commonly fails. Not infrequently such a patient, 
wearied with the unsuccessful attempts of his left hand, will abruptly per- 
form the act correctly with his right hand, to get rid of it. And he will 
define his defect by saying, “ I know quite well what you want me to do, 
but I cannot do it.** Spontaneous volitional movement is similarly affected, 
and this leads invariably to a marked loss of initiative in the use of the 
affected limb — the patient will not try to use it. The apraxic patient is 
often to an astonishing degree unaware of his disability, and frequently 
becomes conscious of it for the first time when it is pointed out to him by 
another person. 

Diagnosis. — Apraxia may be confused with ostereognosis, with agnosia 
and with cortical ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the w'ord of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia must include — (1) the general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of sensory appreciation for defects of simple perception in the regions of 
smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kinsesthetic 
stimuli. What response does the patient make to objects held in front of 
him or to gestures made to him 1 Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
tlie objects in his hands ? When given an obji^ct, how does he hold it and 
use it 


AGNOSIA 

In certain conditioTis of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, eften show other interesting phenomena which 
are of importance ; these are (1) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 
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CEREBRAL DIPLEGIA 

Synonyms.— Congenital Spastio Paral3^iB ; Lobar Atrophic Soterosis. 

Definition. — A series of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or cerebeUum. This agenesia of nerve cells may affect 
those cells of the p5Tramidal system which are the latest to develop before 
birth, namely those for the supply of the lower extremities and the resulting 
clinical condition is cerebral spastic paraplegia or Little’s disease, or all the 
cells of the pyramidal system may be affect^, producing generalised spastic 
rigidity. Again, the higher regions of the cortex may be affected, and the 
result is congenital idiocy. Siimlar affections of the cells of the basal ganglia 
result in congenital bilateral athetosis, and congenital chorea. When the 
cerebellum is involved, congenital cerebellar ataxy results. Further, there 
may be any combination of the above conditions. 

^Etiology. — The malady may be apparent at the time of birth, as the child 
may be born with contractures present. More often, the signs of deficient 
or perverse movement, or of mental deficiency, appear during the first year 
of life, as the signs of cerebral activity commence to be exteriorised. In 
other and rarer cases, the degeneration of the nerve cells seems to be truly 
post-natal in onset, as in amaurotic family idiocy. In most cases no heredity 
can be traced, but sometimes several children of the same mother inay be 
affected, and direct heredity has been known. Amaurotic family idiocy is 
always familial, and is almost, but not quite, limited to the Hebrew 
race. 

AhTWTfncditics of bitth are frequent. Premature, or precipitate birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyxia 
neonatorum are all common. The child is frequently the first bom of its 

mother, , , , -i- i ■ 

Collier has expressed the probable pathogenesis of cerebral diplegia as 
follows : '‘If we regard the brain from the time of its earliest stages of 
development as a field sown with seeds (neuroblasts), which germinate at 
different periods of foetal life, and the germination is not even complete at 
the time of birth, the germination of all the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may liken the cause of diplegia to some baneful influence, such as a 
frost, which acting at a particular time, may spare those seedlings which am 
well developed and able to withstand it, and those seeds as yet not gerimnated, 
but which causes havoc among the tender germmatmg seedlings, either to 
their death or severe maiming. In some cases, as, for example, m Little s 
disease, the neuroblasts thus affected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It is of interest that in the highest degrees of cerebral agenesia— anencephaly, 
pituitary abnormalities seem to be constant.” • r 

Pathology.— The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with 
corresponding absence, poor development, degeneration or a combination o 
these states, of the tracts which spring therefrom. The pymimdal tract, for 
example, may be found absent throughout, or it may reach to the meduUa, 
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or to the cervical region only, and so show at what period development was 
arrested. The changes in the nerve cells are followed by secondary gliosis. 
The final result is termed atrophic sclerosis. More often certain regions are 
profoundly affected, while others escape relatively or completely; but the 
distribution is always symmetrical upon the two hemispheres. The con- 
volutions are unduly hard to the touch, and their surfaces often present a 
worm-eaten and faceted appearance. This irregular form of the convolu- 
tions, with wide, separating sulci, gives the brain a characteristic appearance, 
like that of a walnut kernel. 

Symptoms. — The clinical picture of the several forma of cerebral diplegia 
presients a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These symptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Mental de- 
ficiency, optic atrophy and ataxy are other important symptoms. The 
signs of the disease become obvious during the first year of life or soon after. 
In severe cases, soon after birth, the nurse, in washing the child, is the first 
to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not be obtrusive, until 
the child should sit up or learn to get about, when weakness, rigidity, perverse 
movements and pes cavus may call attention, or backwardness in learning 
to walk and to talk, and mental deficiency may first suggest that there 
something wrong with the child. The following are the common types of 
the disease, but it must be remembered that any combination of, or transition 
between, the types may be met with. Oerebro-macular degeneration hag 
certain peculiar features which necessitate a separate description for thib 
malady : 

1. Generalised rigidity; general congenital spastic paralysis. — There is 
extensive defect of the pyramidal system. The rigidity and weakness 
affect the whole of the musculature. 

2. Paraplegic rigidity ; congenital spastic paraplegia ; Little's disease . — 
The pyramidal deficiency is confined to that supplying the lower part of the 
trunk and lower limbs. 

3. Congenital bilateral athetosis and congenital chorea. — The agenesia 
affects the cells of the basal ganglia, v\dth the appearance of irregularity of 
movement, and of spontaneous involuntary movements, which may be of 
an athetotic, choreic or irregular type. A certain variable degree of general 
rigidity is present in the.se cases. 

4. Conjenital cerebellar ataxy. — The agenesia affects the cerebellum witli 
the appearance of cerebellar ataxy. In this type, the limbs are flaccid, and 
in mixed cerebral and cerebellar types there is a tendency to hypotonicitv 
of the muscles, instead of rigidity. 

5. Congenital idiocy ; restless idiocy. — The agenesia affects those part^: 
of the brain concerned with the higher fu nctions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Microcephalic idiocy — where the agenesia is of the whole brain and 
the skull very small. 

7. CerebrO’fnacular degeneration. 

Paresis and Rigidity. — Except in severe cases, in which the weakness 
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amontits to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should be so much power in the presence 
of such a degree of rigidity. The lower extremities are generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy and resembles that of the tardigrade animals, and 
spontaneous involuntary movements are often present in the limbs. Con- 
tractures accompany the rigidity, and if walking is possible the gait is 
digitigrade from contraction of the calf muscles, the knees are flexed from 
contracture of the hamstrings, the thighs are rotated inwards, and the 
knees pressed together, rubbing against one another. More severe adductor 
spasm gives rise to the cross-legged progression. The rigidity and contrac- 
tures, when severe, may give rise to peculiar attitudes and deformities. A 
mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down upon the 
chest. The spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pes cavus or equino- varus is the rule, 

Peeversb Movements. — Under this heading must be grouped the very 
constant maladroitness of voluntary movement, the facial over-action and 
grimacing in speech and in mimetic expression, choreic movements, athetotic 
movements and intention tremor. Common sensation and the muscular 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity is very marked. 
The trunk reflexes are often absent, the plantar reflexes usually are extensor 
in type. Since the growth of the skull follows and conforms with that of 
the brain, craniaf abnormalities are common. There may be microcephaly, 
asymmetry and flattening in the region of the central convolutions, or 
a furrow corresponding with the interhemispheric fissure, or frontal or 
occipital smallness and flattening. Every degree of mental reduction may 
bo met with, from precocity and slight mental dullness to complete amentia. 
But this by no means corresponds with the severity of the bodily symptoms, 
for the mental defect is often most severe when the bodily symptoms are 
slight, and conversely. In some cases, very high intelligence persists, when 
there is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one-third of the 
cases. Convulsive attacks are of common occurrence, and in about one- 
eighth of the cases epilepsy becomes established. 

Diagnosis. — When the symptoms are well marked, the diagnosis presents 
little difficulty, since the disease dates mostly from birth, or is discovered 
during the first year of life. Paraplegic rigidity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
generalised rigidity. The occurrence of such conditions during the flist 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigidity, there is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
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rigidity, if the mental acuity be not seriously impaired, laborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the other hand, some oases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilateral 
athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the sixth 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. 

Treatment. — In those oases with a marked degree of mental impairment, 
and in those which show a course of progressive degeneration, no treatment 
is of avail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to the prevention of the rigidity, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
no disease which demands greater patience and persistency in carrying out 
of suitable treatment, and there are few diseases in which more brilliant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results are more quickly and readily obtained. From the first, 
regular massage and passive movements should be employed. Voluntary 
movement should be encouraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be employed. Rigid 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it increases the weight of the limb, and interferes with movement, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, and should be soon 
followed by passive movements. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients seem to improve 
more rapidly if thyroid be administered in moderate daily doses. 


CEREBRO-MACULAU DEGENKRATLON: AMAfiROTlC FAMILA IDKX!Y 

1. WAKEN TAY-SACHS’ DISEASE : THE INFANTILE FORM 

Definition. — A family disease of infancy occurring chiefly, but not 
entirely, in the Hebrew race, afiecting children during the first year of life, 
who are apparently quite healthy when born, and characterised by — (1) pro- 
gressive mental impairment, ending in absolute idiocy ; (2) progressive 

paralysis of the whole body ; (3) progressive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large and conspicuous cherry-red spot ” in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal termi- 
nation in the marasmio state before the age of 2 years. 

Etiology. — Nothing is known of the sotiology of the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology.-^This is very striking. It consists of a progressive de- 
generation of the nerve cells from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 



AMAUROTIC FAMILY IDIOCY 1636 

The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendrites with chromatolysia, swelling of the hyaloplasm and destruction 
of the cell fibrils, followed by disappearance of the nucleus, and finally by 
absorption of the remains of the celL Every cell of the central nervous 
system both of the brain, spinal cord and spinal ganglia is in the end 
similarly affected. 

Symptoms. — There are few diseases in which the clinical manifestcUions 
are so perfectly uniform as in this malady. The children have all been born 
at full term, and in perfect health. They thrive well during the first 3 to 6 
months of life, when they gradually become listless and apathetic, cease to 
take interest in the surroundings, and begin to show signs of the visual failure 
which ends in blindness. Later, the child is unable to sit up, or to hold up 
its head. The limbs, which may be slightly spastic at first, become flaccid 
and motionless. There is a gradual increase of all these signs. The mental 
defect becomes more and more noticeable, the paralysis more extreme, com- 
plete blindness follows, and the patient sinks into a condition of marasmus, 
in which he dies. Convulsions, nystagmus and strabismus are sometimes 
present. 

The retinal changes are pathognomonic and are due to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
region of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis. — Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2, OTHBB FOBMS OF CEBBBBO-MACULAB DEGBNEBATION 

In addition to the classical infantile form described in the preceding 
article, two other forms are well known in which the pathological changes 
are similar but much less severe than in the Waren Tay-Sachs’ disease, and 
there is a similar familial incidence, but the incidence of the malady occurs 
later in life and the course is less rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 
The cherry-red spot at the macula, so constant in the infantile form, does not 
occur in the later forms. The characteristic retinal change is a disturbance 
of the retinal pigment commencing in the macular region, rather like retinitis 
pigmentosa, accompanied by honeycomb changes at the macula and some- 
times by optic atrophy. The juvenile form occurs in later childhood and 
is characterised by the association of the retinal changes and visual defect 
with some degree of mental deterioration. The advU form is the least pro- 
gressive of any, and the clinical manifestations are the visual defect and 
retinal changes in the absence of mental deterioration. 
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DISEASES OF THE NERVOUS SYSTEM 


INFANTILE HEMIPLEGIA 

While in childhood hemiplegia of slow onset is due to the same causes as 
in adults, cerebral tumour being the common cause and chorea not an in- 
frequent one, yet the majority of the cases of infantile hemiplegia of rapid 
onset are examples of diseases peculiar to children, to which no comparable 
disease occurs in adults, and to such cases the term infantile hemiplegia 
is restricted. These conditions are due to gross organic lesions of the brain, 
and for this reason must be strictly separated from the cerebral diplegias 
which are the result of cell lesions and not of gross lesions. 

iStiology. — In two-thirds of all the cases, the onset occurs within the 
first three years of life. The malady becomes increasingly rare as childliood 
advances. A few of the cases are of prenatal origin, and some of these have 
been proved to have been due to injury to the foetal brain from a blow upon 
the mother’s abdomen, wliile others are due to syphilitic foetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of which we have recorded. Some of 
these children are born with definite hemiplegia and contractures. Again, 
a very few cases are due to obstetrical events during birth, by which the 
cerebrum is injured. Acute infective diseases play a very important role 
in the causation of the disease, for about one-third of all the cases develop 
the malady during the course of a known infection. By far the most im- 
portant of such fevers are measles and scarlet fever, but hemiplegia may 
occur in the course of pertussis, small-pox, rotheln, diphtheria, dysentery, 
pneumonia, typhus, typhoid, mumps, malaria, chorea and endocarditis. 
While there can be no doubt that primary vascular lesions are responsible 
for a few of the cases in which this condition complicates the specific fevers, 
whooping-cough, for example, may cause cerebral hfismorrhage ; marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism, yet it is certain that in the majority 
of cases, an inflammatory focal lesion of the brain or encephalitis is the 
pathological lesion. In cases which arise with no definite a3tiological con- 
nection, it seems clear that a primary encephalitis is responsible, but there 
is no evidence at present as to its causal factors. 

Pathology. — The following lesions are met with, either alone or com- 
bined in order of frequency : (1) Atrophic sclerosis ; (2) cyst formation ; 
(3) shrunken patches resembling wet wash leather, with some degree of 
atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, the 
atrophic conditions seem to be the results of encephalitis, which may also 
cause some cyst formation ; the cystic conditions may result from the above, 
or from haemorrhage or thrombosis, and porencephaly is certainly due to 
embolism. 

Symptoms. — The onset is rapid, and in two-thirds of all the cases the 
disease is ushered in by convulsions, which may be unilateral, but are more 
frequently general, and are freTquently repeated during a period of from a 
few hours to 24 hours, after which the patient sinks into a subconscious 
state, from which he gradually emerges in the course of a few days, to show 
the signs of some cerebral defects, usually hemiplegia, sometimes hemianopia, 
or aphasia, or any other sign of local cerebral or cerebellar lesion. Pyrexia 
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aften accompanies the convulsion, and vomiting is common. The onset 
may be without convulsions or loss of consciousness. 

The relation of the onset of the paralysis to the convulsion varies. It 
may reach its height immediately after the initial convulsion, or slight hemi- 
paresis may occur which deepens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, or gradually, as 
the patient recovers from the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
3 months ; in others, it may show no signs of imprgvement. The limbs, at 
first flaccid, subsequently become spastic and develop contractures. In the 
course of years there may be great arrest of growth on the affected side, 
and this is not in relation with the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-homiplegic spontaneous movements of an athetoid, choreic 
or irregular kind are common, and are attributable to lesions in the corpus 
striatum and subthalamic grey matter, for which regions encephalitis shows 
an especial predilection. Epileptio fits recur at var 3 dng intervals in about 
half of all cases of infantile hemiplegia. These always commence upon the 
affected side and are sometimes confined to it. Mental deficiency is met 
with in all degrees, in relation to the position and extent of the cerebral 
cortex which is involved in the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may be possibly suggested by prodromal pyrexia, by the severity and long 
duration of the contmlsions, and by the prolonged subconscious state that 
often follows. Coimdsions occurring several days after the onset of specific 
fevers should strongly suggest the diagnosis. When the signs of hemiplegia 
or of other local cerebral lesions appear, the diagnosis presents no difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
patient does not survive the initial manifestations of the disease, and dies in 
convulsions. Apart from this event, infantile hemiplegia has little tendency 
to destroy life. The initial flaccid hemiplegia tends to improve and gives 
place to a slotvly improving spastic hemiplegia, which, with the return of 
some power, shows perversity of movement, stiffness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may go on for years, but cases with much mental reduction 
or when recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction which occurs from ence- 
phalitis. Too often the damage to the brain has happened as soon as a 
diagnosis is possible. When the paralysis has developed, treatment is to 
be directed to the prevention of rigidity and contractures by regular passive 
movements, to regaining voluntary control by encouragement and patient 
exercises, and to the improvement of mental acuity. Vth&Te there is much 
contracture and deformity, tenotomies are of great service, provided 
there bo some voluntary power in the muscles, the tendons of which are 
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to be divided. Recurring convulsions should be treated as idiopathic 
epilepsy. 


SYPHILIS OF THE NERVOUS SYSTEM 

Of the many problems presented by syphilis of the nervous system one 
may be chosen for special reference, namely, the alleged dual nature of 
nerVous syphilis and of the causative organism. It has been maintained 
that there arc two distinct pathological forms of nervous syphilis, namely, 
primary parenchymatous syphilis, as exemplified in tabes and general paralysis, 
where the initial lesion is held to be in the nerve elements themselves, and 
primary meningo-vascular syphilis, in which the initial lesion is in the blood 
vessels and meninges. But the dual nature of syphilis implied by these 
distinctions is subversive of pathological principles, for the initial and funda- 
mental lesion of syphilis, wherever found and at all stages, is a lymphangitis 
or an arteritis, and very strong evidence would be needed to enforce the 
conviction that the reactions of nervous tissues to the presence of the spiro- 
chsBte differs essentially from that of all other tissues of the body. Nor is this 
view supported by the morbid anatomy of the diseases concerned, for in every 
case of tabes and general paralysis, vascular and meningeal lesions can be 
found after death. Moreover, in the vast majority the increased number 
of cells in the cerebro-spinal fluid shows that the meninges are attacked even 
in the earliest stages. 

For these reasons the trend of opinion is to deny the existence of paren- 
chymatous syphilis as an initial lesion of syphilis in the nervous system, and 
to hold that the vessels and meninges are first injured in all forms of syphilis 
of the nervous sysfem. 

The contention that the organism of syphilis exists in two forms next 
demands consideration. Of all syphilitics the proportion in whom the 
nervous system is attacked is small. To explain this low incidence it has 
been assumed that neuro-syphilis results from infection by a biological 
variant of the Spirochceta pallida with special afi&nities for nervous tissues — 
the “ neuro-tropic variety,” while other forms of syphilis follow infection by 
the ‘‘ derrao-tropic variety.” At first sight this attractive conjecture seems 
to be supported by numerous clinical observations. These are, that in some 
instances several persons infected from the same source have later developed 
syphilitic nervous diseases ; that the superficial manifestations of syphilis 
are often mild or absent in those who ultimately develop neuro-syphilis, and 
that secondary and tertiary s^hilis, outside the nervous sjrstem of these 
patients, is rare ; also, that in Oriental countries where syphi.is is common, 
some forms of neuro-syphilis, namely, tabes and general paralysis, are 
seldom seen. 

But it has never been shown that the persons who formed the source of 
infection for several cases of nervous syphilis have themselves developed 
this disease ; it can no longer be held that tabetics and paralytics are free 
from secondary and tertiary lesions — witness the frequency of aortitis in 
these cases ; finally, Europeans who contract syphilis in the East are just 
as likely to suffer from tabes and general paralysis as if they had contracted 
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it at home. It caimot be denied that the secondary phenomena are often 
80 slight as to pass i^oticed by patients who later become tabetics or 
paralytics, or that patients with severe integumental lesions rarely develop 
tabes or general paralysis. These facts, however, together with a large amount 
of additional evidence, suggest that the ultimate result of infection depends 
rather on the individual attacked than on any pecularity of the infecting agent, 
and they lend no support to the notion of the duality of the syphilitic organisms. 

For the purpose of description it is still convenient to describe syphilitic 
diseases of the nervous system under two headings ; Interstitial or meningo- 
vascular sji^hilis and parenchymatous syphilis. To avoid misimderstanding 
it must be emphasised that these are merely clinical aspects of one disease — 
neuro-syphilis, and that in both forms the primary lesion is in the vessels and 
meninges. 


The Blood and Cerebro-Sfinal Fluid in Syphilis of the 
Nervous System 

A normal fluid may be regarded as one with a pressure equal to 160 to 
180 mm. of water, a cell count not exceeding 5 per c.mm., an albumin content 
of from 0.026 to 0.06 per cent., and negative Wassermann, globulin and 
Lange’s gold tests. 

In secondary syphilis, without nervous symptoms, changes are found in 
the fluid in 80 per cent, of the cases. The infection of the nervous system 
occurs early in the second stage of the disease and it is a common happening. 
In many of the cases this infection dies out in the course of time either 
spontaneously or as the result of treatment and the cerebro-spinal fluid reverts 
to a normal condition. In other cases the infection remains and the W.E. 
continues positive in the cerebro-spinal fluid, and it is exclusively in this 
class of patient that tabes, general paralysis and the other degenerative 
maladies of the nervous system which are due to syphilis arise. Increased 
pressure, lymphocytosis, excess of albumin or a positive Wassermann reaction 
are found with a frequency which dimiri hes in this order. If the blood and 
fluid are both normal at the end of a year, neuro-syphilis is not likely to arise. 

In latent syphilis, without nervous symptoms, the blood is positive in 
about 70 per cent., but changes in the fluid are found in 20 per cent. only. 
A fluid which is normal in the latent stage almost never becomes pathological 
later ; if it deviates from the normal it is highly probable that neuro- 
syphilis will develop later. 

In early cerebro-spinal syphilis the blood is usually positive, but it is some- 
times negative when treatment has been thorough or recent. This indicates 
that an examination of the fluid is essential when the blood is negative in a 
case where the diagnosis is doubtful. Cells and albumin are usually greatly 
increased, the gold test is usually positive, and the Wassermann reaction is 
positive in almost every case when 1 c.c. of fluid is used in making the test. 
The blood and fluid often become normal after the first course of treatment, 
but a relapse occurs frequently and long before the recurrence of symptoms. 
Vigorous mercurial treatment and 4 or 6 full courses of arsphenamine at 
intervals of 3 months usually render the blood and fluid persistently negative. 
If both are normal a year after the fourth course, recurrence is unlikely. 

In cerebro-spinal syphilis of longer duration, the reaction in the blood is 
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almost always positive, and the fluid is seldom normal in active cases. A 
positive reaction in the fluid probably indicates an active process, even in the 
absence of recent symptoms. A normal fluid indicates a healed process. The 
inference is that all cases with a positive fluid and a history of cerebro-spinal 
syphilis should be treated energetically whether fresh symptoms are present 
or not. The treatment outlined above under early cerebral syphilis usually 
renders the fluid negative and the indications for prognosis are the same. 

In tabes Wassermann’s test is positive in the blood in about 70 per cent, 
of cases ; it is often negative in the fluid when the test is done by the original 
method with 0*2 c.c. of fluid, but with 1 c.c. it is positive in almost 100 per 
cent. An increase in the number of lymphocytes in the cerebro-spinal fluid 
as well as an increase in the total albumin with a relative increase of globulin 
is almost constant. In some cases in which the disease had remained 
stationary for a longtime the cerebro-spinal fluid was normal in every respect. 

I^ange’s colloidal gold test gives useful information when the diagnosis 
lies between tabes and general paralysis, for the latter gives a typical reaction, 
but the test is of no value by itself in distinguishing tabes from other diseases 
of the nervous system (see page 1558). 

Treatment by mercury and intravenous injections of neoarsphenamine 
sometimes renders the fluid normal. It is stated that in such instances 
relapse is less likely to occur than in other cases, but no exact correlation 
has been shown to exist between the clinical course of the disease and the 
presence or absence of changes in the blood and fluid. 

General •paralysis of the insane , — The Wassermann reaction is strongly 
positive in the blood and in the fluid practically in 100 per cent, of cases, and 
an increase of cells and a positive globulin reaction are almost constant. 
Lange’s gold test gives the characteristic paretic curve. 

Treatment by mercury and arsphenamine may produce slight modifica- 
tion in the reactions, but it has very little effect in checking the progress of 
the disease. 


The Essential Lesion of Syphilis 

Every lesion in syphilis commences with the collection of spirochmtes 
in the lymphatic spaces surrounding small arteries. This is followed by an 
inflammatory reaction with oedema and exudation of many lymphocytes and 
plasma cells around the small vessels, and the ‘‘ cuffing or ** muffing ” of 
these vessels with such cells is characteristic. These cells may wander 
freely into the nervous tissue away from the vessels and may form clumps, 
often containing giant cells, and these arc miliary gummata. Such a peri- 
vascular lymphocytic exudation is typical of syphilis, poliomyelitis, tuber- 
culosis and lethargic encephalitis, but the distinction can be made by the nature 
of certain histological elements present. Syphilis is distinguished by the 
presence of numerous plasma cells among the lymphocytes, poliomyelitis 
by the large admixture of polymorphs, tubercle by the absence of plasma cells 
and the presence of Koch a bacilli, and lethargic encephalitis by the absence 
of any elements except the lymphocytes. The imtial periarteriolitis of 
syphilis is often followed by invasion of the whole vessel wall (panarteritis), 
and often proliferative endarteritis which may give rise to thrombosis is the 
most conspicuous feature in the panarteritis. Later, the wall of the vessel 
may scar and may develop patchy calcareous deposit. The lymphocyte 
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deposit goes into fibrosis or increases to gumma formation, and there is 
neuroglial felting. Further thrombosis of the vessel may cause the softening 
and infarct conditions which necessarily follow vascular obstruction, and 
local necrosis results. The hyperproteinia and pleocytosis of the cerebro- 
spinal fluid are expressions of this essential lesion upon the surfaces and 
spaces of the nervous system, and the meningeal scarring and adhesjon are 
its results. 

So far the pathology of nervous syphilis is simple, but the so-called 
“ parenchymatous or degenerative lesions which are apt to be widespread 
and progressive are as yet inexplicable. They are commonly found in the 
absence of any findable spirochsete, or of any sufficient inflammatory lesions 
in their locality, and have been observed also by Carey Coombs in the heart 
muscle and the aorta, and may be progressive when all signs of active 
sypliilis such as the W.R., hyperproteinia and pleocytosis have died out 
finally. These degenerative lesions may not be improved or stayed in their 
progress by any form of treatment. The slowly oncoming progressive and 
unarrestable optic atrophy and the systemic lesions of the spinal cord in 
tabes are good examples of the degenerative lesions, and in them spirochastes 
have rarely or never been found, while the inflammatory lesions are absent 
or minimal and cannot be the factors of so wide a destruction. The nearest 
locus where spirochaotoa are commonly found in tabes is the bronchial glands. 


CEREBRO SPINAL SYPHILIS 

iEtiology. — Cerebro-spinal syphilis (excluding tabes and general 
paralysis) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from I to 5 years after infection, but it 
may be as early as 2 or 3 montlis, or as late as 3() or 40 years. The brain is 
affected more often than the spinal cord, and usually when the main 
symptoms point to the latter some signs will be found to show that the brain 
is also attacked. 

1. CEREBRAL SYPHILIS 

Pathology. — The disease may begin in the meninges, in the blood vessels 
or in the bones of the skull. Li cases where the main incidence falls upon 
the blood vessels, the arteries at the base of the brain forming the circle of 
Willis or arising from it, together with their branches, are most often 
attacked. To the naked eye they show irregularities in size, duo to thickening 
of their walls in circumscribed areas. Proliferation of the intima with a 
round-celled infiltration of the outer coats — endarteritis obliterans — ^is the 
characteristic microscopical change. The same changes occur in smaller 
arteries within the brain or on its surface, and these vessels, as well as those 
at the base, may bo compressed or invaded by disease beginning in the 
meninges. In each case their lumen is narrowed or obliterated, thrombosis 
occurs readily, and softening may result in ^rts cut off from their blood 
supply. Obliterative changes also occur in the veins and lymphatics, and 
lead to further impairment of the nutrition of the brain. 

The commonest form of meningeal syphilis is a diffuse gummatous lepto- 
meningitis at the base of the brain. On the convex surface of the brain 
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it begins most often over the frontal and parietal lobes. The meninges 
may be afected alone, but more often the vessels are also diseased. In 
severe cases a gelatinous exudate fills the sub-arachnoid space and extends 
along the vessels and nerves. Later, the newly-formed tissue organises, 
and forms sclerosed masses of thickened adherent membranes containing 
numerous small gummata. 

Chimma of the brain is rare. When present it arises from the meninges, 
and may be multiple. The convexity of the hemisphere in the motor region 
is the site of election. A gumma may spread so as to involve the overlying 
bone. 

Many important results of cerebral syphilis are due to impaired nutrition 
of parts not directly afiected. Thus softening, heemorrhage, cyst-formation, 
atrophy of cells and tract degenerations may occur, and non-syphilitic 
diseases may be simulated. 

Symptoms. — The main incidence of the disease may fall upon vessels 
or membranes, the lesions may be diffuse or circumscribed, any portion of 
the brain or any cranial nerve may be affected alone, and every combination 
of lesions and, therefore, of symptoms, is j^ssible. In many cases their 
multiplicity, their presence in unusual comoinations, and the changes in 
their intensity and distribution from time to time give a clue to their nature. 

Headache is a common prodromal symptom. It is often severe, and is 
usually worse at night. Sustained mental and physical effort becomes 
difficult, the memory is impaired and the character changes. Irritability, 
intense excitement or delirium may follow, but more often the patient 
becomes lethargic. At this stage paralysis and localising signs may be 
absent. In many the pupils are unequal or irregular, or they contract 
sluggishly to light, and in some the optic disks show blurring of the edges 
and other signs of early pa pill oedema. 

At any time, with or without prodromata, more definite signs of vascular 
disease or of paralysis of one or more of the cranial nerves may appear. 
Arterial thrombosis is usually preceded by prodromal symptoms, but it may 
come on in one apparently well. Its seat of election is the middle cerebral 
artery or its branches, and weakness of one arm or of one side of the body 
with or without aphasia is a very common early symptom. The weakness is 
often slight and transient. If hemiplegia occurs, it takes several hours or a 
day or two to develop. It is more often a paresis than a paralysis, and 
consciousness is usually retained. Sometimes the affected limbs are rigid 
and tremulous. The symptoms of thrombosis in other arteries are given on 
p. 1559. 

In vertical meningitis, headache is usually severe, and the skull is often 
tender over the affected part. It frequently attacks the motor areas, and 
convulsions are common. They may be confined to one limb or to one 
side of the body, consciousness being retained, but more often they become 
generalised and consciousness is lost. ^ In more chronic cases mental symp- 
toms may predominate, the patient becoming slowly demented. 

With basal meningitis severe deep-seated headache is almost always 
present. Later, a characteristic lethargy with severe impairment of the 
mental functions may appear. Whilst in this stuporose state the patient 
can usually be roused, when he answers questions in a sleepy fashion and 
obeys simple commands, but his memory is bad, and he is unable to give an 
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adequate accouut of hiiofielf. Variations in the degree of the stupor are a 
striJang feature. In some cases profound torpor may persist for several 
weeks. 

Soon after the onset, signs of implication of the cranial nerves appear. 
Any one of them may bo affected alone, but, as a rule, several are attacked, 
where they lie close together after their exit from the brain, or as they 
leave the skull through the foramina. Ocular symptoms are rarely absent. 
Inequality in size, or irregularity in the outline of the pupils, may be the only 
sign, but diminution of the light reflex, ptosis, squint, diplopia and weakness 
of the movements of the eyeball are frequent, and papiUGBdema is common. 
It is characteristic of the cranial nerve palsies in syphilitic basal meningitis 
that the symptoms often show great variations in degree and distribution 
at diflerent times. 

The symptoms produced by large gummaia are those of any cerebral 
tumour — headache, vomiting and papilloedema. 

Diagnosis. — The aphorism, probably justified 25 years ago, that syphilis 
should be thought of in every case of nervous disease that is not quite clearly 
non-syphilitic in origin, has long outlived its usefulness as a generalisation. 
But it still lingers and is responsible for the practice, far too general, of 
throwing the burden of neurological diagnosis upon the shoulders of the 
clinical pathologist to make blood and cerebro-spinal fluid examinations, as 
a substitute for that careful history taking and clinical examination that 
would usually suffice for a complete diagnosis without these accessory 
investigations. Neuro-syphilis should not be guessed at in a haphazard 
fashion, but the attempt should be made by the clinical methods mentioned 
above to assess the pathological nature of the lesion or disease process in 
any case of nervous disease, and to use serological methods to confirm 
clinical diagnosis, or to clear up uncertainty when this still obtains after full 
clinical consideration. A history of syphilis or signs of the disease else- 
where are of first importance. Obstinate headache alone should arouse 
suspicion, and when signs of vascular or cranial nerve troubles follow a pro- 
dromal period of headache and mental impairment, syphilis is the most 
likely cause. 

Jacksonian epilepsy or fits of any kind in patients without an epileptic 
history are suggestive of syphilitic meningitis or gumma, even though these 
are not the commonest causes of these symptoms. As a rule, these convul- 
sions are readily distinguished from those of idiopathic epilepsy, by their 
partial distribution, by the weakness which remains in the parts which were 
convulsed, and by the presence of papilloedema, of cranial nerve palsies, 
or of other signs of organic disease wffiich are found in the intervals between 
the fits. Cerebral new-growths produce similar symptoms, but this diagnosis 
should not be finally accepted until syphilis has been excluded. In all cases 
an examination of the blood and cerebrospinal fluid is essential (see p. 1629) 
because a positive Wasserman or Kahn reaction in the blood may be taken 
to indicate no more than that the subject has at some time had ^philis. 
It does not usually mean that the tumour is syphilitic in nature. It is on 
the whole less rare to find a glioma in a syphilitic subject than to find a gumma 
of the brain. Only the presence of the changes characteristic of neuro- 
syphilis in the cerebro-spinal fluid, as well as in the blood, can justify the 
diagnosis of cerebral gumma. 

52 
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Prognosis, — The outlook in cases with mild symptoms is good if the 
treatment is efficient. In severe cases of syphilitic arteritis it is grave. 
The vessels most often invaded arc largo end-arteries, and the softening 
which results when their lumen is occluded is not amenable to anti-syphilitic 
remedies. Relapses are common, and patients apparently cured are often 
seized in a few months with fresh cerebral troubles. The lesions in the 
meningeal and gummatous forms of the disease are mainly cortical, and 
large areas of softening arc not produced. The prognosis is much better 
in this form, and complete cure is almost the rule when treatment is begun 
early. It is often impossible, however, to decide from the clinical signs 
whether the vessels or the meninges have suffered the more. In the absence 
of this knowledge the prognosis depends on the results obtained by the 
use of appropriate remedies. 

Treatment. — See p. 1636. 

2. SPINAL SYPHILIS 

Pathology. — The disease may begin in the bony or membranous cover- 
ings of the cord, in the blood vessels on its surface, or in the interstitial tissues 
within its substance, and spreading from one to the other, usually attacks 
several of these structures in various combinations. As in cerebral syphilis, 
many of the changes in the cord are secondary to disease in the vessels or 
meninges, and appear in parts not directly attacked by specific processes. The 
commonest form of spinal sypliilis is meningo-myelitis. The meninges are 
thickened and adherent, while the spinal and meningeal arteries and veins 
show obliterative changes, and are surroumled or infiltrated by small round 
cells. I'ho sanic changes are apparent in and around the vessels and pial 
septa within the cord. In severe cases, the membranes are united to form a 
thick fibrous sheath around the cord, and the outlines of the nervous structures 
as seen in transverse section are almost obliterated by the presence of 
numerous small gummata or of myriads of small round colls. The nervous 
elements arc compressed by the cell infiltration, or undergo softening or 
necrosis as a result of obliteration of the blood vessels. Me nin go -myelitis 
is usually cou fined to a narrow area in the doraal region, and is often associated 
with a more extensive meningitis. 

In some ca.se8 with severe arterial changes, extensive softening results 
from thrombosis or haemorrhage and produces severe paralysis of sudden 
onset — acute syphilitic myelitis. 

Large gummata are rare. They occur in the cord, or on its surface, aud 
produce the signs of corai)res6ion. 

In another rare form in which the membranes alone are affected — pachy- 
meningitis and leptomeningitis — tlic dura and pia-arachnoid unite to form 
a thick fibro-gummatoufl sheath around the cord to wliich they become 
adherent. 

Syphilitic disease of the vertebral column is very rare. It produces changes 
which resemble those of tuberculous spinal caries, with osteitis and periostitis, 
and the formation of granulation tissue and gummata on the outer surfact^ 
of the dura. Necrosis of the bones may lead to deformity of the spine. It 
is seen most often in the cervical region, where it begins in the spine, or 
spreads from a syphilitic ulcer in the throat. 
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Symptoms, —In meningo-myditis, pain in the back, tenderness of the spine, 
and radiating pains or a feeling of constriction in the limb or around the 
trunk, are often present in the premonitory stage. After these have lasted 
several days or weeks, cord sjmiptoms appear. They may come on rapidly, 
or verj^ slowly. Often the first complaint is of numbness or tingling in the 
lower limbs, or of weakness or stifiness after exertion. Several attacks of 
temporary weakness may precede severe paralysis, and in dificrent cases 
every degree is seen, from slight stiffness to complete paraplegia. When the 
paralysis comes on slowly the lower limbs become spastic, the knee- and ankle- 
jerks are exaggerated, and the plantar response is “ extensor,*' In severe 
acute cases the limbs are fiaccid and the tendon reflexes are at first diminished 
or lost, spasticity and increased reflexes developing later. In both forms the 
abdominal reflexes are diminished or lost below the level of the lesion. In 
most cases bladder control is impaired, and in some this is the first symptom. 
Sensory troubles may be slight when the paralysis is severe. Numbness and 
tingling are common, and some objective loss can usually be detected, the 
temperature sense, especially for cold, and the sense of vibration being most 
often at fault. 

In one group of cases — Erh's syphilitic spinal paralysis — spastic weakness 
develops slowly in the lower limbs, without meningeal symptoms. The 
bladder is usually affected, and sensory loss is slight. In this form the spinal 
disease appears later after infection than is usual in other forms of meningo- 
m3"elitis. 

Pachymeningitis (diffuse gumma of the theca) as an isolated disease is 
usually found in the cervical region. The earbest symptom is pain in the 
neck, radiating down the upper limbs and between the shoulders. After a 
time, usually several months, weakness, wasting and loss of sensation appear 
in the arms. Still later, spastic paraplegia may develop from compression 
of the cord. When the lumbar region is attacked, the same symptoms 
appear in the lower limbs. 

In syphilitic caries tenderne.ss over the diseased bones, pain on movement 
of the spine, and radiating pain in the distribution of the sensory roots at the 
level of the lesion, are the chief symptoms. When the cord is compressed, 
power and sensation are diminished in the parte below. 

Diagnosis. — Spinal syplulis appears in many clinical forms and often 
ict^embles other diseases. Hence it must be considered in every case of 
spinal disease without an obvious cause. The diagnosis may be founded on — 
(1) a history of syphilitic infection ; (2) the presence of syphilitic lesions in 
other parts of the body ; (3) Wassermann’s reaction in the blood or patho- 
logical changes in the cerebrospinal fluid (see pp. 1629, 1630) ; (4) signs of 
iissociated cerebral syphilis ; (5) rjipid improvement under treatment by 
specific remedies. 

Prognosis. — The outlook for recovery of power is good when the meninges 
only are attacked, but bad when the symptoms are due to softening, haemor- 
rhage, atrophy of motor cells, or tract degenerations, for these are secondary 
changes and are not influenced by anti-syphilitic remedies. In a given case, 
however, it is not possible to assess accurately the amount of damage sus- 
tained by different structures, and the prognosis is always doubtful. Complete 
recovery occurs in about one-third of the cases of slight or moderately severe 
meningo -myelitis. The majority make a partial recovery, and are able to 
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walk fairly well, in spite of the weakness and stifEness which remain. In 
oases with a sudden onset of severe paralysis, the prognosis is very bad, and 
death from bedsores or bladder and kidney infection is the usual result. On 
the other hand, the outlook for recovery of power is better when slight 
troubles come on rapidly than when they develop extremely slowly, as in 
Erb^s form of the disease, in which many years pass before the paralysis 
becomes severe ; for in the first case the lesions are interstitial and they respond 
well to treatment, whereas parenchymatous degeneration of the nervous 
elements themselves is present in the latter, and treatment is of less avail. 
The prognosis in early cases is determined by the efiects of anti -syphilitic 
treatment. In cases of long standing, the most that can be expected is that 
appropriate treatment will arrest the course of the disease. 

Treatment of Cerebro-spinal Syphilis. — As soon as the diagnosis is 
made, vigorous anti-syphilitic treatment should begin. The drugs used are 
mercury, bismuth, the arsphenamine derivatives and potassium iodide. In the 
opinion of some authorities mercury still holds pride of place in the treat- 
ment of neurosyphilis, especially when administered by inunction. Treat- 
ment will vary according to the acuteness and nature of the lesion present. 

In acute syphilitic meningitis^ unless the condition is grave, it is best to 
begin with mercurial inunction (60 grains of the ung. hydrarg., B.P., well 
rubbed in) for the first week, and then to give a course of neoarsphenamine 
(0*6 g.), at five or six day intervals, until 6 or 8 injections have been given. 
Simultaneously with this, intramuscular injections of a bismuth preparation 
(salicylate, or iodobismuthate of quinine, each dose containing 3 grains of 
bismuth) are employed. Subsequently, courses of bismuth or mercury and 
of arsenic may be given alternately until examination of the cerebro-spinal 
fluid shows cessation of the active disease. 

In chronic syphilitic meningitis treatment may be started with inunctions 
of mercury or injections of bismuth, followed by a course of arsenical 
injections. A full course of mercurial inunctions consists of sixty inunctions 
if signs of mercurialism do not develop. Potassium iodide in large doses may 
also be given. Treatment must at the same time be correlated from time to 
time with cerebro-spinal fluid examinations. 

In vascular syphilis also treatment is best begun with either mercury 
or bismuth, and arsenic not given for the first two weeks. Iodides should 
also be administered. 

Massage and passive movements should be carried out daily, when the 
limbs are weak. When sensory loss is present, careful nursing is necessary to 
prevent the formation of bedsores ; and when control of the bladder is defec- 
tive, the usual precautions must be taken for the prevention of infection of 
the urinary tract* 


GENERAL PARAL18IS OF THE INSANE 
Synonym. — Dementia Paralytica. 

-®tiology. — A& in tabes, the essential factor in the causation of general 
paralysis is previous syphilitic infection. Males are affected much more 
frequently than females. The onset is commonest between the ages of 30 
and 50 years, from 10 to 20 years after infection. As a result of congenital 
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BTphilis or of early innocent infection, it may appear in childhood, youth or 
even adult life. It has been estimated that about 5 per cent, of syphilitioB 
develop general paralysis, but the incidence in those who have been well 
treated in the early stages is not more than 1 per cent. The incidence varies 
in different races, and seems to be greater with increasing civilisation. It 
is more apt to occur in town and city dwellers, and in those who hdve led a 
strenuous intellectual or business life. 

Patholo^.~The skull-cap is thickened, especially in its anterior part, 
its density is increased, and the diploe is obliterated. The dura mater 
is thickened and adherent to the skull, and may show the changes of 
pachymeningitis heemorrhagica. The arachnoid is tough and thick, and 
white lines are seen between the sulci and along the vessels. The pia is 
thickened, its meshes are distended by pale yellow fluid, and on attempting 
to strip it off portions of the cortex are torn away. The amount of cerebro- 
spinal fluid is increased. The brain looks wasted and shrunken, and its 
weight is abnormally low. The sulci are wide and the convolutions are 
narrow. The ventricles are dilated, and their ependymal lining presents a 
granular or a frosted appearance. On section the grey matter of the cortex 
is seen to be thinner than normal — decortication. On histological examina- 
tion gross changes are found in the membranes, in the blood vessels, in the 
neuroglia, and in the true nervous elements. The earliest changes are found 
in the cortical vessels and membranes. Nuclear proliferation occurs in the 
walls of the smallest pial vessels and in the perivascular lymphatics. There 
is overgrowth of the endothelial cells in the capillary walls, and around them 
lie peculiar cells — the so-called plasma cells. Small lymphocyte-like cells, 
mast cells, and many others of doubtful nature appear in and around the 
perivascular channels, and by blocking them interfere with the nutrition 
of the cortex. The larger vessels also show proliferation of the endothelium, 
degeneration of the muscular coat and perivascular infiltration. The 
spirochcetes are readily demonstrated in the brain substance. 

The fibres of the neuroglia proliferate, its cells multiply, and some assume 
an abnormal size or shape. These changes in the interstitial tissues are 
followed by degeneration of the cortical cells and atrophy of their pro- 
cesses. The changes are most marked in the cortical cells and association 
fibres of the anterior part of the cerebrum, but similar degenerations are 
found in the basal ganglia, the cerebellum, the brain stem and the spinal 
cord. 

Symptoms. — The disease is characterised by progressive deterioration 
of the mental and physical powers. 

Mental Symptoms. — The most recent acquisitions are usually lost first. 
Hence the earliest sign of mental failure will differ according to the intel- 
lectual and emotional make-up of the individual attacked. Memory, judg- 
ment and reasoning are impaired from the first, the eesthetic, moral and 
intellectual attributes alter early, and changes occur in the domains of conduct 
and emotion which astonish or distress the patient’s friends. To one who 
sees the patient for the first time the defects may not be apparent, but those 
who know him will speak of the changes in his intellectual capacity, character 
or behaviour. Cheerfulness has given place to depression or irritability, 
the quiet and unassuming man has become passionate and boastful, the go^ 
father has turned against his family, promises are no longer kept, a good 
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business is neglected, money is spent unwisely, high aitistic skill is lost, 
the moral code is transgressed, and so on. There is no end to the variety 
of the early s3rmptoms, but in each case they represent a change for the 
worse. 

In tbe classical form of the disease, elation and expansive delusions con- 
cerning health, wealth, social position or physical and athletic powers are 
prominent, but in a larger number of cases the patients are depressed in 
the early stages, and the delusions when they- appear may be melancholic 
or hypochondriacal. Unlike the paranoiac, who may refuse to disclose his 
delusions or who may reason skilfully from his false premises, the paretic 
reveals his delusions readily, and can be made to betray their falseness by 
his own words. To the direct question regarding his occupation the Emperor, 
the possessor of untold we.alth, the world’s greatest general, will reply un- 
concernedly that he is a boot-black, or tbe ebampion athlete of the universe 
will give answers showing a complete absence of familiarity with any branch 
of sport. 

In the course of time dementia increases, memory is abolished, delusions 
are forgotten, emotion disappears, and in a year or two the patient is unable 
to move from his bed where he lies speechJess, paralysed and incontinent. 
The various concomitants of the delusions are described in the following 
paragraphs. 

The most constant and most characteristic signs are changes in the 
pupils, tremors of the face, tongue and hands, and disorders of speech. 
Changes in the pupils occur early, indeed they are often present as signs of 
past syphilis before symptoms of general paralysis appear. Inequality in 
size, irregularity in outline, and the complete or incomplete Argyll Robert- 
son phenomenon, are very common pupillary signs. Primary optic atrophy 
is frequent, but except in tabetic cases it is rarely complete. Paralysis of 
the external ocular muscles sometimes occurs as a result of associated tabes 
or cerebral syphilis. Tremor is often an early sign. In the face and hands, 
though often present when the parts are at rest, it is best seen in speaking 
or when movements, such as showing the teeth and holding the arms out- 
stretched, are carried out to order. The typical tongue tremor is a backward 
and forward “ trombone ” movement of the organ, when the attempt is 
made to protrude it. Speech is often affected early. At first it is merely 
hesitant. Later it becomes blurred, syllables are omitted, interpolated or 
slurred, and the voice becomes feeble and lacks intonation. As tbe memory 
fails, confusion arises in the construction of long sentences, proper names 
are forgotten, the choice of adjectives and verbs becomes more and more 
limited, and the vocabulary diminishes until only interjections are left. 
Written language suffers in the same wajr, and may show defects of execution 
and of ideation before spoken speech is noticeably altered. At the onset 
voluntary power in the muscles is usually maintained, but undue fatigue 
after moderate exertion is a common early symptom. As the disease pro- 
gresses, weakness appears in the lower limbs and soon affects all the muscles. 
Some of the signs of injury to the pyramidal tracts, such as increased tendon 
reflexes, diminution or loss of the skin reflexes, and Babinski’s plantar 
response, are found sooner or later in almost every case. In a small number 
the tendon reflexes are abolished and other signs of tabes, such as sensory 
disturbances, are present. Retention of urine or incontinence sometimes 
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occur in the early stages. Towards the end, control of the bladder and 
rectum is always lost. 

Epileptiform seizures of various kinds are common. They may be the 
first obtrusive symptom, and may occur at any time in the course of the 
disease. The attacks may have all the aspects of idiopathic epilepsy, or 
they may be local and of the nature of Jacksonian fits. Attacks resembling 
petit mal have also been observed. In the so-called ‘‘ congestive apo- 
plectiform attacks, paralysis of one limb or of one side of the body comes on 
suddenly with or without convulsions and passes off in a few days or weeks. 
The patient may become comatose and breathe stertorously, or he may be 
merely somnolent or confused. 

Insomnia is frequent in the prodromal period, but in the early stages sleep 
is often excessive. Later, sleeplessness and motor restlessness are often 
troublesome symptoms. 

Clinical Types. — Exalted or expansive form . — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. 

Demented forms . — The patients often seek advice of their own accord, 
complaining of diminished mental and physical power or failing memory. 
Mental deterioration runs its course without marked depression or ex- 
altation. 

Depressed form . — This common form is characterised by melancholic and 
hypochondriacal delusions. Some have delusions of persecution. Very 
often the patient exaggerates his afflictions to a degree not seen in other 
forms of insanity, melancholic megalomania. Remissions are common. 

Maniacal form . — The features of this form are attacks of acute maniacal 
excitement, which may resemble acute delirious mania. Remissions are 
common, and apparent complete recovery may be made ; but the attacks 
recur, each one leaving the patient more demented. 

Many other varieties have been described, the stuporose, the convulsive, 
the tabo-paretic, and so on. The characters of t iiese types are sufficiently 
indicated by the names. 

Diagnosis. — It is upon the detection of character alterations in the 
patient that the early diagnosis of general paralysis commonly depends. As 
has been said, these alterations vary from subject to subject, but constant 
('.omy)onents are impairment of judgment, defects of memory, and signs of 
impaired emotional control. Emotional tone may be one of depression, 
or one of exaltation, and while the latter is the more striking it is probable 
that the former is the more frequently encountered. It is the patients 
family and his fellow- workers wlio first notice the insidiously developing 
change, and their evidence may be essential to early diagnosis. It is, however, 
important to remember that an altered emotional tone is invariably accom- 
panied by some indications of mental deterioration, and this latter component 
serves in the differentiation of the psychoneuroses from general paralysis. 
Commonly the patient himself has little or no insight into^ his altered state, 
and may express his subjective sense of well-being and of intellectual acuity 
in glowing terms that arouse a suspicion of the true state of affairs in the 
trained observer. • • i 

Accompanying these essential alterations are a number of somatic physical 
signs, such as a slurring articulation, some tremor of the lips and tongue, 
perhaps some tremor of the hands. Pupillary anomalies are almost constant. 
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but fall short of thosS seen in tabes dorsalis* Thus, myosis is uncommon, 
but irregularity of outline, inequality and sluggishness of the light reaction 
are usual. There may or may not be changes in the tendon reflexes and 
plantar responses, but diagnosis in the initial stages of the malady has often 
to be made in the absence of many of these somatic signs. In doubtful cases 
oonflrmation must be soughti and can be obtained from the examination of the 
cerebrospinal fluid and from the Wassermann reaction (see pp. 1629, 1630). 

Course and Prognosis. — After an insidious onset, the disease progresses 
steadily and usually ends fatally in about 3 years. Acute forms may run 
their oourse in a few weeks. When convulsionB are frequent, death usually 
results in about G months. When periods of extreme restlessnesB and 
excitement alternate with depression, one year is the average duration* In 
simple demented and depressed forms, the duration is usually about 3 years. 
The course is most prolonged in those who have attacks of wild excitement 
or mania, as remissions are very common in this form. During the re- 
missions, patients may be able to return to work, and 10 years may 
elapse between the first attack and the fatal termination, course 

js often prolonged in women, in congenital cases, and in cases of tabo' 
paresis. 

Treatment. — As some cases of cerebral syphilis simulate general para- 
lytis, in every instance where the latter disease is suspected rigorous 
anti-fiyphilitio treatment should be tried in the hope that the patient is 
suffering from the more curable condition. 

Malaria therapy in general paralysis . — Encouraging results have been 
obtained by infecting paralytics with benign tertian malaria. Blood is 
obtained from a patient suffering from malaria (not necessarily during a 
rigor), and is injected intramuscularly, or infected mosquitoes may be applied 
to the skin in a wide -mouthed jar, the orifice of which is covered with muslin. 
The incubation period may 1^ as long as a fortnight or more after sub- 
cutaneous injection, but failure to infect with 5 c.c. of blood is raie. If the 
blood has to be transported it should be received in a sterile test-tube con- 
taining glass beads ; after defibrination it is transferred to another sterile 
tube and packed in ice, when it will remain active for 6 hours or more. The 
recipient is allowed to have six, ten, or more rigors, the number depending 
on his general condition during the treatment ; the infection can be cut 
short at any moment with quinine ; relapses rarely occur in this experimental 
malaria. In favourable cases a remission occurs, improvement continuing 
for several months ; the end result of the treatment cannot be assessed 
until 6 months or more have elapsed. When the patient has recovered from 
the debilitating effects of the malarial infection, antisypliilitic treatment 
should be initiated. For this purpose tryparsamide has been successfully 
employed, after an initial injection of 1 g., a course of weekly injections 
of 2 g. may be carried out^l5 injections being given. This drug has 
been known to cause optic atrophy alid therefore the visual function must be 
carefully watched during its administration* 

Malarial therapy is not without risk and should be employed only by 
those experienced in its use, and under institutional conditions where adequate 
nursing isjobtainable. Malarial therapy owes such efficacy as it possesses 
to the severe and recurrent pyrexia it produces, which is very destructive 
of spiroohsetes in the brain. Recently attempts have been made to bring 
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about a tnote readily regulated hyper-pyrexia by mechanical means, such 
as prolonged retention in electrically heated cabinets. This procedure, not 
less than malarial therapy, calls for considerable experience and the requisite 
apparatus, and even on these terms it cannot be said to be free from danger. 


TABES DORSALIS 

Synonym. — Locomotor Ataida. 

etiology. — Tabes is more frequent in men than in women (10 to 1), 
and begins most often between the ages of 30 and 45. The essential factor 
in its causation is previous syphilitic infection. The interval between infec- 
tion and the onset of symptoms varies from 2 to 20 years ; commonly from 
5 to 10 years. As a result of congenital syphilis, or of infection in infancy, 
it sometimes begins in childhood, youth, or early adult life-infantile or 
juvenile tabes. Occasionally husband and wife are both affected— conjugal 

Pathology. — ^Despite what has been said earlier (p. 1630) of the essential 
lesion in syphilis of the nervous system, it has to be admitted that all we know 
with certainty of the lesion in tabes is that there is degeneration of exogenous 
fibres in the posterior columns of the cord. At various times it has been 
suggested that the primary lesion is a form of local meningitis of the posterior 
roots proximal to the posterior root ganglion. Recently, Richter has de- 
scribed a peculiar type of granulation tissue in this situation, and he bebeves 
that this “ strangles the entering nerve fibres, and thus leads to their 
secondary degeneration. But Stem has shown that this tissue is present 
in the normal subject, and therefore the hypothesis of a primary local 
meningeal lesion remains unsubstantiated. It is known that toxins in^ay 
ascend afferent nerve fibres from a peripheral focus of infection, and that 
degeneration of exogenous nerve fibres within the cord may result, the 
peripheral portions of the nerve fibre showing no legion. It has been suggested 
that the toxins of syphilis may thus ascend from a peripheral focus, and that 
the essential and primary tabetic cord lesion is thus a degeneration of nerve 
fibres within the cord. Some of the degenerated fibres end around cells m 
the grey matter soon after they enter the cord, while all the fibres with a 
long intraspinal course enter the posterior columns, and ascend m them o 
the nuclei of Goll and Burdach m the medulla. As a secondary change 
the neuroglia around the degenerated fibres increases in amount and density. 
Hence the characteristic feature in sections of the cord in tabes is sclerosis 
of the posterior columns. The sclerosis usually appears earbest in the 
postero-lateral columns of the lower lumbar and upper sacral regions. In he 
dorsal and cervical cord it is confined at first to the postero-intemal columns, 
which contain the degenerated fibres from the lumbar and sacral regioM, 
but in advanced cases when the dorsal and cervical sensory roots are also 
affected the posterior columns are sclerosed throughout. 

In advanced cases the endogenous tracts of the posterior columns show 
degeneration, and in some the afierent tracts in the lateral coIud^ are also 
afiected. In sections stained by the Weigert-Pal method the diseased 
areas are paler than the rest of the white matter. By the Marclu 
parts containing recently degenerated fibres show numerous black dots, 
which represent fatty material in the degenerating myelin sheaths. 
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In cases of long standing, atrophy of the entire sensory root with 
degent^ration in the peripheral pari-s of the sensory nerves, and atrophy of 
cells in the ganglia are frequent findings. The ocular palsies of tabes are 
probably mainly due to gummatous meningitis, but it is probable that in the 
case of the third nerve there may be a degeneration of the nerve cells in the 
nucleus. Tabetic optic atrophy is also the result of a combined interstitial 
gummatous inflammation and primary degeneration of optic nerve fibres. 

Symptoms. — The inadequacy ol current descriptions of the clinical 
manifestations of tabes is shown by failure on the part of those who depend 
upon them for guidance to diagnose the disease before it has reached an 
advanced stage. So long as tabes is described as a disease characterised 
by severe lightning pains, absent knee-jerks and Argyll Robertson pupils ; 
so long avs the diagnosis is withheld until these symptoms are found together ; 
so long as patients without ataxy are stated to be in the early or preataxic 
state — just so long will valuable years be wasted, as they are at present, 
before patients receive treatment at a time when it might be expected to 
arrest the course of the disease. It is true that these important symptoms 
appear ultimately in a very large proportion of the cases, and they are often 
present when the patient is seen for the first time. It is equally true, how- 
ever, that many of these patients have complained of symptoms which, 
if they had been appreciated by the physician, would have betrayed the 
disease many years before, and that throughout these years they have 
presented physical signs which, although the knee-jerks and pupillary re- 
actions w'ere still present, W'ould have made the diagnosis of tabes certain. 
In the followring paragraphs stress will be laid on the signs that appear early 
and allow the diagnosis to be made at the onset of the disease. Chief amongst 
these early symptoms are disturbances pointing to interference with the 
functions of the posterior nerve roots. 

Sensory Distojibances. — Subjective . — Following a general law^ the 
first manifestations of altered function are subjective — the patient complains 
of sensory troubles before any changes can be discovered by objective 
examination. The most important of these subjective troubles in tabes are 
the so-called lightning pains. These pains merit the closest attention. 
They are rarely absent, they often precede other symptoms by 5 or 10 or 
more years, and most important of all they possess peculiar features wdiich 
render them pathognomonic of tabes and allow the diagnosis to be made in a 
syphilitic on their presence alone. Although they are rarely absent careful 
interrogation may be needed to disclose them. To the question, “ Have 
you had any pains ? ” the patient may answer “No.” If then he is asked if 
he has rheumatism, he will often answer “ Yes,” and proceed to give an 
account of characteristic tabetic pains of several years’ duration. In other 
cases the patient mentions his pains, but their significance escapes notice 
because it is thought that they are too slight for tabetic pains. It must 
be made clear at once therefore that the peculiarity of the pains in tabes 
does not lie in their severity, for they vary from a trifling sensation of dis- 
comfort to almost intolerable agony, but in their distribution, in their direc- 
tion of propagation and especially in their arrangement in time. 

As a rule, they come on in attacks, in which single momentary pain^ 
are repeated at intervals of a few seconds or minutes for several hours, the 
whole bout lasting several days or weeks. Between the attacks there may 
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be long intervals of complete freedom from pain. The pains are felt most 
often in the lower limbs, but any part may be affected. They may be referred 
to the skin, to the masoles or to the bones. They are very common in the 
bony prominences around the knee and on the foot. The direction of 
radiation varies. In some the pain seems to shoot up or down a limb, but 
in a larger number it seems to strike the limb vertically as if a sharp object 
were piercing it from without. Some patients experience both kinds of 
pains. The onset of each pain is always sudden. If it is severe the patient 
may cry out, and if it overtakes him whilst walking he is forced to stop and 
he may fall. The duration of each pain is usually momentary, but sometimes 
it lasts a second or two and fades away gradually. During a given bout the 
pains usually recur in the same place each time for several hours on end, and 
then appear in another part, say on the following day. In a few cases, 
however, they confine themsclv(3s to two or three points, now appearing in 
one and now in the other. In a still smaller number the site varies from 
moment to moment, so that the patient never knows where the next one 
will strike him. In one group the pains are repeated very rapidly in one 
place for a few seconds, and then after an interval in another, so that the 
timing recalls the sound of a machine-gun firing short bursts — tap, tap, tap, 
pause, tap, tap, tap, pause, and so on with a longer interval now and then 
during which the gun is trained on a new objective. 

After a bout the skin is often tender, and ecchymoses may appear over 
parts in which the pains were felt, though this is exceptional. Cold, changes 
in the weather, anxiety and especially over-exertion make the pains worse. 
They are often more severe for a day or two after treatment by intravenous 
or intrathecal injection of specific remedies. Other pains with characters 
which are not peculiar to tabes are common. They are described as aching, 
burning or gnawing pains. Like the lightning pains, they alter with changes 
in the weather and are usually attributed to rheumatism. Other common 
subjective sensory symptoms are “ pins and nci^dles ” in the extremities, a 
feeling of walking on a soft substance, and of constriction around the trunk 
or limbs. More important than these, because it often appears very early, 
is hyperaestheaia of the trunlc, especially in its lower part. Light touches 
or applications of water at certain temperatures are almost unbearable. 

Directive sensory disturbances . — Signs of damage to the posterior nerve 
roots appear in the earliest stages of the disease, and are demonstrable in 
many cases long before the classical signs appear. The detection of this 
early sensory loss is of great importance, for its distribution is pathognomonic. 
The parts in which sensation is first impaired are — (1) a band on the chest 
and along the inner border of the arms ; (2) the feet ; (3) around the anus ; 
(4) on the nose. 

As the disease advances, sensory loss extends upwards from the feet, 
downwards from the chest, and outwards from the nose and anus in con- 
centric circles. Ultimately these areas coalesce, and in the later stages 
sensation is diminished all over the body. All forms of skin sensation are 
not equally affected Sometimes the defect is first discovered on testing ^th 
light tactile stimuli, but more often pain and temperature are first impaired. 

The senses of deep pain and of position and passive movement, as well as 
the vibration sense, are often diminished in the legs in the early stages. In 
advanced cases these defects are present in all the limbs. 
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In cervical tabes sensory disturbances occur first, and are most severe in 
the moB, 

In severe oases sensation of all kinds may be almost completely abolished. 
No cutaneous stimuli are felt and the deep structures are insensitive to pain. 
To this is added loss of the sense of position, not only in the limbs but also 
in the trunk, so that the patient is unaware of their position when his eyes are 
closed. If he sits up with the arms outstretched, on closing his eyes the arms 
“ wander,** the fingers execute slow “ piano-playing ’* movements, and the 
body sways. In extreme cases the patient falls on his side as soon as the 
eyes are closed. 

Muscular Hypotonia and tub Tbndon Reflexes. — Loss of muscle 
tone occurs in lesions of various parts of the nervous system, and is not neces- 
sarily accompanied by changes in the reflexes in the limbs, but when it results 
from interruption of the spinal reflex arc the two signs are found together. 
Hence in tabes, where the afferent limb of the reflex arc is the first structure 
affected, hypotonia and diminution of the tendon reflexes are characteristic 
signs. The decrease in the tone of the muscles is often well marked when 
lightning pains are the only symptom of tabes, and loss of skin sensation the 
only other sign. It is shown by flaccidity of the muscles, and by an abnormal 
range of active and passive movement of the limbs. 

The leg can often be raised to an angle of 100° from the horizontal, with 
the knee extended, whereas a normal person cannot raise it more than 60°, 
and excessive range of dorsiflexion of the foot is often a striking sign. In 
extreme cases the legs can be made to encircle the neck, the body can be 
flexed so that the head touches the bed between the knees, and the patient is 
able to imitate the tricks of the “ double-jointed ” man. 

The knee-jerks are very often absent when the patient is first examined, 
and in the later stages they are almost always lost, but compared with the 
signs already mentioned this one is of late onset, and may be missing even in 
the ataxic stage. The position formerly held by the knee- j erks in the symptom- 
atology of tabes should be given to the tendo Achillis (ankle) jerks. Loss 
of the ankle- jerks is indeed an early sign in tabes, for it often precedes loss of 
the knee-jeria by many years. The tendon reflexes in the upper limbs are 
lost early in cervical tabes, and are frequently absent in cases of the ordinary 
type. 

The skin reflexes are often exaggerated to a degree rarely met with in 
other diseases. This is best seen on the abdomen, and is usually associated 
with hypersBsthesia to touch and temperature. Later, when the tactile sense 
is lost, the skin reflexes are often diminished. The plantar reflex is usually 
normal. It is sometimes absent when sensory loss on the soles is severe, and 
in cases where sclerosis of the pyramidal tracts exists as a complication of 
tabes the response is extensor.** 

Ataxia. — The fibres conveying those afferent impressions which are 
essential for the proper execution of vol intary movements, are more resistant 
than those with other functions, and inco-ordination, though extremely 
characteristic of tabes, is usually a late symptom, or it may be absent through- 
out the whole course of the disease. Its onset is marked by unsteadiness 
in walking and difficulty in maintaining the balance of the body. These 
troubles are first noticed when co-ordinated movements are performed with- 
out the aid of vision. As the defect increases unsteadiness appears even 
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with visual guidance. To maintain their balance the patients walk on a 
wide base with the eyes directed to the ground. At a later stage some raise 
the feet too high, throw them too far forward and bring them down forcibly, 
the whole sole striking the ground at once — stamping gait. Others reel 
from side to side like drunken men. Still later the support of one or two 
walking-sticks is required, and ultimately walking becomes impossible. 
The inco-ordination is not only present in walking, but can be seen" in all 
voluntary movements, e*g, in the heel to knee test. The same defects occur 
in the upper limbs. At first there is merely clumsiness in performing fine 
movements such as picking up small objects and in adjusting the dress. 
In the end the ataxia may become so great that the patient is unable to 
feed himself. 

By appropriate tests inco-ordination can usually be disclosed before the 
patient has noticed it. Some of the tests are : standing with the heels 
and toes together, standing on one foot, walking backwards, rising quickly 
from a stooping position and turning quickly in walking. In each instance 
the unsteadiness is greatest when the eyes are closed and when the feet 
are bare. 

SimiNCTJER TiiouiiLES. — These are the result of the lowering of pain 
sensibility in the bladder which is the afferent element in the reflex of micturi- 
tion. An increased distension of the bladder becomes essential before the 
act can be started, and this fails before the bladder is completely emptied, and 
residual urine is present in slowly increasing quantity. Though this causes 
little or no inconvenience to the patient it often leads to cystitis and renal 
complications. Difficulty in starting micturition and nocturnal incontinence 
arc the common complaints. Complete retention and paralytic incontinence 
are rare, and when retention occurs it lias in our experience been due almost 
invariably to enlargement of the prostate, the removal of which has been 
well borne and has given complete relief. Sexual desire and power are usually 
lost early in the course of the disease. 

Ocular Symptoms. — Changes in the reaction -:f the pupils and in their 
size and form are very frequent and are of great importance for diagnosis. 
The chief' of these is the Argyll Robertson phenomenon, in which the pupil 
contracts on accommodation but not when exposed to light. This sign 
appears in both eyes in 70 per cent, of cases, and is one of the earliest to appear. 
It is sometimes found in one eye with a normal or diminished reflex in the 
other. It may be present in an incomplete form, the contraction to light being 
slight and sluggish when the reaction to accommodation is brisk, or the pupils 
may contract when first exposed to the light only to dilate again. Occasion- 
ally the pupils are fixed and do not react to either stimulus. In rare cases the 
reaction to accommodation is lost while the light refiex persists. 

The size of the pupils varies greatly in different cases. Most often they 
are small, but pupils of moderate size are common, and sometimes they are 
widely dilated, though this is very exceptional and usually associated with 
optic atrophy. It is not unusual to see pupils which, when contracted 
on accommodation, are no larger than the head of a pin, but the “ pin- 
point pupils are extremely rare. Inequality of the pupils or irregularity 
in their outhne is present in most cases. It is said that the pupils are some- 
times normal in every respect even in the advanced stages of the disease. 
On the other hand, in old tabetics in whom the disease has been present for 
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very many years the pupils may be found wholly inactive both to light 
ana on convergence. 

External ocular muscles , — In the early stages transient palsies of the 
muscles of the eyeball often cause ptosis, diplopia or squint, lasting a few 
days. Permanent paralysis may come on at any time, but is most frequent 
in the later stages. A persistent drooping of the eyelids— tabetic ptosis — 
is a common sign. This is attributable to a lesion of sympathetic fibres. 
The patient tries to overcome the defect by contracting the frontalis 
muscles, and the wrinkling of the forehead with slight drooping of the lids 
gives the patient an expression — the tabetic facies — by which the disease 
may be recognised at a glance. 

Optic atrophy , — Defective vision from atrophy of the optic nerve is 
often the symptom for which the patient first seeks relief. It occurs in about 
one case in ten, and almost without exception ends in complete blindness. 
The loss usually begins in the periphery of the visual field, and is often 
unnoticed until central vision begins to fail. Occasionally central vision fails 
early. At first one eye suffers more than the other, but ultimately, after a 
period which averages 5 years, all vision is lost in both. Patients sometimes 
relate that their blindness came on suddenly, or in a few hours or days. In 
these cases optic atrophy lias been pre.sent for a long time, but the fibres 
subserving central vision have escaped until the last. On the other hand, 
vision may fail very slowly, with periods of anest or apparent improvement, 
and total blindness is sometimes delayed for 10 or 15 years. I’he atrophy is 
primary, that is, it is not preceded by papillcedcma. Pallor appears first 
on the temporal side, whence it spreads over the whole disk. The edges of the 
disk are sharply defined and the lamina cribrosa is visible as slightly darker 
spots, so that the disk stands out clear and bright, like a full moon. When 
optic atrophy is the first symptom, it is often impossible to detect any inco- 
ordination in the lower limbs, and ataxia may be long delayed. The knee- 
jerks are often brisk, but some of the early signs — lightning pains, eensory 
disturbances or loss of one or both ankle-jerks — are almost always present, 
and the Argyll Robertson pupil is a constant accompanying sign. In a 
number of the patients with optic atrophy the signs of general paralysis are 
added to those of tabes (tabo-paresis), and the course of their illness is that of 
the more serious disease. 

Other Cranial Nerves. — The senses of smell and taste arc sometimes 
lost. Vertigo, tinnitus and nerve deafness are common. Lightning pains 
are often severe in the distribution of the trigeminal nerve, and loss of sensa- 
tion on the nose, especially to pain, is one of the earliest and most frequent 
signs. Paralysis of the vocal cords, though rarely sought for, is present in 
many cases . 

Visceral Crises. — There arc two varieties of visceral crises which are 
associated with disturbance of the parasympathetic and with the sympathetic 
innervation respectively. The formerv which is confined to the vagus dis- 
tribution, consists of spontaneous sensory irritation and its reflex rcisults 
which is never painful since the vagus contains no pain- conducting elements. 
The examples are the laryngeal crisis and the gastric crisis, which comprises 
painless vomiting. The latter belongs to the sympathetic distribution, 
always involves severe pain, and is made up of the painful gastric crises, and 
the rectal and vesical crises. 
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Gastric crises, — The organ most subject to crises is the stomach. Attacks 
of severe abdominal pain with repeated vomiting come on suddenly. They 
last a few days, or a week or two, and are often repeated every few weets 
for long periods. Sometimes pain or vomiting alone is present. There is 
always complete anorexia. The patient looks very ill during the attack, but 
it is never fatal. They often occur before other symptoms of tabes appear, 
and are often mistaken for acute obstruction, and other conditions req'hiring 
urgent surgical treatment, but careful examination will rarely fail to reveal 
indubitable signs of tabes. If attention were paid to the ankle-jerks, and 
to sensory disturbances, instead of to the knee-jerks, unnecessary operations 
would be less frequent. 

Next to the stomach, crises are most frequent in the larynx (laryngeal 
crises). In the commonest form there is spasm of the larynx, with noisy 
breathing, cough and dyspnoea. Sometimes the attacks resemble whooping- 
cough or laryngismus stridulus. They are much shorter than gastric crises, 
rarely lasting more than an hour. Death in an attack is extremely rare. 

Attacks of extremely painful and prolonged tenesmus (rectal crises) are 
not uncommon. Attacks of frequent painful micturition (vesical crises) and 
of pain like renal colic (renal crises) are rare. 

Cardiac, nasal, bronchial, intestinal and other crises have been described. 

Vasomotor and Trophic Disturbances. — The most important of these 
are changes in the joints and perforating ulcers. Ilarer forms are local 
sweating, loss of hair, naik or teeth, attacks of herpes, haemorrhages into the 
skin, necrosis, rarefaction and spontaneous fracture of bones, excessive callus 
formation and spontaneous rupture of tendons. 

Charcot's joint disease, — Arthropathies may develop at any stage of the 
disease. Occasionally the patient seeks advice for the hist time with this 
complaint. The first sign is usually rapid swelling in and around a joint, 
with efiusion and oedema. The effusion, in slight cases, subsides slowly and 
the joint recovers, but more often the enlargement is followed by destruc- 
tion of the cartilages, wasting of the ends of the bones, peri-articular new-bone 
formation and destruction of the ligaments. The joint becomes disorganised, 
the range of movement is increased, and crepitations of startling coarseness 
are heard and felt when the part is handled. The characteristic feature is 
the complete absence of pain. Dislocations occur readily, especially at the 
hip. The diseased joint sometimes becomes infected. This is commonest in 
the foot. The joints most often attacked are, in order of frequency : knee, 
hip, shoulder, elbow, anlde, small joints of the hands and feet, the spine. 

Perforating ulcers are commonest on the sole of the foot. Patches of hard 
thickened skin are frequently seen on the soles of the feet. Sometimes 
blisters form beneath this thick epidermis, and on bursting leave an indolent 
sore. Once formed the ulcer is very indolent. It is usually painless. 

Complications. — Tabes is frequently complicated by other syphilitic 
affections of the nervous system, of which the commonest and most im- 
portant is general paralysis of the insane. Some tabetics develop general 
paralysis, and many paretics present some of the signs of tabes. Indeed, 
these conditions are merely different aspects of the same disease, and are 
named according to the predominant features. Sometimes it is difficult 
to decide the category of given cases, and the name ta bo-paresis is used to 
describe them. At the same time it may be observed that tabo-paresis 
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runs a much slower course than uncomplicated general paralysis, and apart 
jfrom any question of treatment the survival period is longer in the former 
than in the latter. Occasionally the pyramidal tracts degenerate and signs of 
spastic paraplegia are added to those of tabes. Atrophy of the anterior 
nerve roots with consequent wasting of the corresponding muscles is a fairly 
common complication. Outside the nervous system the commonest com- 
plications are aortitis, aortic regurgitation and aneurysm. 

Diagnosis. — Most tabetics come under observation for the first time when 
one of the many symptoms of the disease begins to cause serious trouble. 
The obtrusive symptom may be : lightning pains, failing vision from optic 
atrophy, double vision from paresis of ocular muscles, attacks of vomiting, 
tenesmus, unsteadiness in walking, painless joint disease, impotence, troubles 
with micturition, or some other less common complaint. In these the 
diagnosis rarely causes dijficulty. A history of characteristic pains, or 
evidence of syphilis in the past, justifies the diagnosis of tabes on the symptoms 
alone. In almost all of these cases, moreover, unequivocal signs will be 
found which make the diagnosis certain. Two signs — the Argyll Robertson 
pupil and absence of the ankle- jerks or knee-jerks — are of supreme importance, 
for although one is often lacking, the absence of both in the kind of case we 
are discussing is rare. To one or both of these several of the following con- 
firmatory signs are usually added : inequality or irregularity of the pupils, 
diminished sensibility to pinprick of the skin on the nose, on the chest and 
feet, absence of pain on compressing the calf muscles, loss of vibration sense 
in the feet, muscular hypotonia, defective sense of position in the limbs and 
unsteadiness when the eyes are closed. 

When the symptoms and signs are slight and few, or when suspicioiis signs 
are found during a routine examination, the diagnosis is sometimes diJficult, 
and may require for its elucidation a careful inquiry into the history, an 
examination of the blood and cerebro-spinal fluid, and a meticulous investiga- 
tion of the nervous system. These cases are discussed in the following 
paragraphs. 

The Diagnosis of Early Tabes. — 1. Since Westphal, some 60 years 
ago, described loss of the knee-jerks as an early sign of tabes, and established 
the existence of the pre-ataxic stage, the profession, apart from neurologists, 
has altered its views but little, and still hesitates to diagnose tabes while 
the knee-jerks are present. Consequently mistakes in diagnosis are common. 
The diagnosis can and should be made when lightning pains are the only 
symptom. Fains with the characters already described occur in no other 
(fisease, and their presence calls for a careful investigation for evidence of 
past syphilis. In this first stage of tabes the diagnosis is founded on (1) 
characteristic pains ; (2) evidence of syphilis in the past, obtained from the 
history or by examination of the blood and cerebro-spinal fluid (see pp. 
1629, 1630). 

2. Only rarely need the diagnosis be made on these grounds alone, for 
in almost every patient with lightning pains careful examination will reveal 
confirmatory signs. The most important of these are sensory disturbances 
and alteration in the pupils. Hypersesthesia to touch and temperature 
on the lower part of the trunk is very common, although few patients mention 
it until their memory is refreshed by careful interrogation. In a patient 
who has had syphilis and sufEers from lightning pains, a clear demonstration 



TABES DORSALIS 1649 

of sensoiy impairment confined to the characteristic areas makes the 
diagnosis still more certain. Other signs to which a high value may be given 
are absence of pain when the calf muscles are compressed, loss of the vibra- 
tion sense in the feet, and muscular hypotonia. Irregularities in the outline 
of the pupils without an obvious explanation, or pupils which react well 
to accommodation but sluggishly to light, are very strong evidence 'of past 
syphilis and should be duly appraised. This may be called the second 
stage of tabes in which the diagnosis is founded on (1) evidence of syphilis ; 
(2) tabetic pains ; (3) senso^ disturbances with a characteristic distribution. 

3. If to these sensory disturbances there is added an Argyll Bobertson 
pupil, or if one ankle- jerk or knee-jerk is absent or definitely diminished 
when compared with its fellow, the diagnosis is established beyond doubt. 
This may be called the stage of the fuUy developed disease. The diagnosis 
rests on — (1) evidence of syphilis*, (2) lightning pains; (3) characteristic 
sensory signs ; (4) the Argyll Bobertson pupil in one or both eyes ; 

(5) absence of one or both ankle- or knee-jerks, or a definite diminution 
in one of them. 

Lightning pains probably indicate that the disease is active. In the 
absence of pains tabes would still be suggested by the combination of an 
Argyll Bobertson pupil with an absent ankle or Imee-jerk, or by the com- 
bination of one or both of these signs with characteristic sensory loss. In 
such cases, however, it would be impossible to say whether the patient was 
suffering from tabes which was likely to progress, or whether the disease 
had been arrested in its earliest stages. 

Differential Diagnosis. — Feripkeral neuritis , — The signs common to 
both diseases are loss of reflexes, hypotonia, inco-ordination and sensory 
loss. Wasting, loss of power and tenderness of the calf muscles distinguish 
peripheral neuritis. A complete history and examination will usually reveal 
the cause of the neuritis, or disclose certain signs of tabes. 

FriedreicVs disease . — Loss of tendon reflexes and inco-ordination occur 
in both diseases, but the age of the patient, the family history, the speech 
defects, nystagmus and the deformities of the feet and spine make the 
diagnosis easy. Juvenile tabes is sometimes mistaken for Friedreich ^s disease. 

Course and Prognosis. — In most instances the disease is well established 
before some serious symptom brings the patient under observation. For 
this reason it is usually impossibio to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course 
of tabes in different cases will be obtained. In many patients the disease 
remains stationary in the earliest stage and causes no disability. In a larger 
number inco-ordination appears after a pro-ataxic stage of 10 or 20 years. 
Some become ataxic within five years of the onset of pains, a few within 
a year. Once ataxy appears, its rate of increase varies within wide limits. 
It may be so rapid that walking becomes impossible in a few weeks ; it often 
increases very slowly, and only interferes seriously with walking after several 
years, and in a large number periods of increase in the ataxy alternate with 
long periods in which it is stationary or undergoes temporary amelioration. 

The course of the other symptoms is equally variable. In general, 
irritative phenomena — pains and crises — ^tend to diminidi, while the signs 
of destruction of sensory nerves — diminished sensation, hypotonia, etc. — 
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incieaae. Ocular palsies are frequently of short duration, and bladder 
and rectal symptoms are often temporary. It is impossible to foretell how 
any given case will progress, but there seems to be some connection between 
the period which has elapsed since syphilis was contracted and the rate 
of evolution of the disease — the longer this period the more benign the 
course. If the symptoms have increased slowly in the past, the future 
course is likely to be slow, whereas cases of rapid onset often progress rapidly. 
When optic atrophy occurs, blindness results almost invariably, and a pro- 
portion of these cases develop general paralysis of the insane. 

The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of some cardio -vascular complication, but life is constantly 
menaced by ('ystitis and ascending infection of the urinary tract. It should 
be remember^ that in many cases of tabes, the malady undergoes arrest, 
and the patient may never become ataxic or grossly disabled. Such arrest 
may be found in persons who have at no time had any anti-syphilitic treat- 
ment. Conversely, tabetics who have been rigorously treated in this way 
may become progressively disabled. On the whole the prognosis as to both 
working capacity and Kfe is best in those cases where the bladder can be 
kept free from infection. 

Treatment. — This falls under three heads : treatment by anti-syphilitic 
remedies, general treatment, and treatment of individual symptoms. 

A^Ti-WyniiLiTic Tkioai’ment. — Mercury aiul bismuth are the most 
valuable drugs. Several courses of daily inunctions should be given at 
intervals, until 60 inunctions have been applied. This may be supplemented 
by injections of arsphenamine. Between the courses, which may be repeated 
at 6-monthly intervals, mercury should be taken by the mouth in a pill or 
mixture. Most observers agree that all forms of intraspinal therapy are 
useless, and many will doubt whether any form of anti-syphilitic medication 
can be conclusively shown to influence the course of the malady. Neverthe- 
less, patients should be given the benefit of such doubt on this point as 
there is, and it is this attitude, rather than one of unreasoning optimism, 
that really determines the adoption of anti-syphilitic treatment in tabes 
dorsalis. It should be remembered that long continued and repeated treat- 
ment of this order is apt to evoke an unfortunate psychological reaction in 
the subject of such a chronic malady as tabes, and to produce in him a 
syphilophobia that is not less distressing than syphilis. In few circumstances 
can it be more essential to remember that one is treating a sick man and 
not merely a disease. 

General Treatment. — In early cases the patient should be encouraged 
to continue at his work and avocations, so far as this is consistent with 
the avoidance of undue mental or physical stress. Strict moderation in 
the use of alcohol and tobacco should be enjoined. The diet should be 
generous, and efforts should be made to prevent the rapid loss of weight 
which is a feature of many cases. StFct attention to the bowels is necessary. 
In many tabetics the normal call to stool is not felt, and if regular efforts to 
open the bowels are not made, stasia develops readily. This should be 
treated by enemata or by glycerin suppositories. Purgatives should be used 
with discretion. They are of little use in stasis, and should not be given if 
there is any tendency to rectal incontinence, as this is always worst when 
the motions arc soft. A change from purgatives to enemata or suppositories 
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will often relieve this distressing symptom. The bladder should be emptied 
at regular intervals, regardless of the call, which is apt to be less insistent 
than in normal persons. In general, rest in bed is to be deprecated. In 
some instances, however, where ataxy develops rapidly, it is advantageous, 
provided that daily treatment by massage and exercises is instituted 
at once. 

Treatment op Symptoms. — Pains . — Of the many drugs that have 
been tried for the relief of pains the following either in single or in various 
combinations have been found useful : aspirin, phenacetin, phenazone, 
amidopyrine, cannabis indica, colcbicum, ammonium chloride and sodium 
salicylate. After one has lost its effect another will often give some relief. 
Morphine is the only drug that is certain in its action, but it cannot be 
allowed except on isolated occasions, when for some special purpose it is 
essential that the patient should be free from pain for a few hours. In no 
disease is the morphine habit more rapidly acquired or more difficult to break. 
External applications rarely do any good. Chloroform on lint sometimes 
gives relief. Hot baths, hot applications to the limbs and blisters to the 
spine are worthy of trial. 

The clothing should be warm, and sudden changes of temperature should 
be iivoided. Residence in a warm country is an advantage. Attention to 
small details, such as the avoidance of constipation and abstinence from 
alcohol, often has a favourable effect. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. 
Chlorbutol in cachets containing 10 grains is often useful. It may be given 
twice or at most thrice in 24 hours. The effect of the drug should be watched 
carefully, as it sometimes produces alarming depression of the heart and 
respirations. When chlorbutol fails cerium oxalate and tincture of iodine 
should be tried. The use of morphine is not justified. Rectal crises are 
sometimes relieved by small doses of grey powder with opium or pulv. 
ipecac, et opii. The lower bowel should be emptied daily by eiiemata. In 
mild cases with morning diarrhoea an enema or a suppository should be used 
before the first evacuation. Thereafter the patient should try to resist 
the desire to defaecate, which soon passes away, and with a little training 
this troublesome symptom can usually be overcome. Laryngeal crises 
though very alarming are practically never fatal. They are usually relieved 
at once by an inhalation of nitrite of amyl. 

Bladder disturbances . — When there is any difficulty in passing water 
a mixture containing 5 minims of liq. strychnina? thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyelo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and acid sodium phosphate should be given by the mouth. 
If this does not remove them, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 minim doses of tincture of belladonna thrice daily, or by the use of the 
following pill : R Ergotin (Bonjean) gr. I, Ext. Belladonn. gr. 1~4. Ft. Pil. 
Sig. i t.d.s.p.c. 
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AtOixia . — Just as a normal person by practice and effort can learn to 
perform feats of balance and muscular co-ordination which are impossible 
for one untrained, so the tabetic by concentrating his attention on his move- 
ments can be taught to make greater use of his remaining powers. The 
results of appropriate re-educative treatment are often astonishing. It is no 
uncommon thing to see patients who had been confined to bed for months 
able to get about freely again. Permanency of the result is often a gratifying 
feature. 

As long as the patient is able to get about the necessary re-education can 
be acquired, if he is taught to pay particular attention to each movement of 
his limbs, and to attempt to carry it out accurately. In more severe cases, 
and when the patient is confined to bed, re-education should be given along 
the lines devised by Fraenkel. Constant supervision is necessary at first, 
and the treatment should begin in an institution, or under the supervision of a 
skilled attendant. 

No remedy is of avail in checking the progress of optic atrophy. 

The condition of the feet often requires attention. Corns should not be 
cut. Perforating ulcers should be curetted and dressed with a paste of iodine 
and starch. A cradle should be placed over the feet to prevent deformities, 
and over-extension of the knee-joint should be prevented by wearing a 
suitable splint. 

Charcot's joints, — As soon as this condition is discovered, the patient 
should be put to rest, the joint immobilised, and those measures used which 
tend to refieve the oedema and the effusion into the joint ; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. For example, the patient with a Charcot’s foot 
should use a peg stump for six months, when the condition will be found to 
have healed. The knee is a difficult joint to support, and the best treatment 
is excision of the joint, with the production of a stiff knee. 


CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

Affections of the nervous system are much less frequent in congenita 
sjrphilis than in the acquired disease. Viewed broadly, the pathological 
changes and the clinical manifestations are the same in both. Regarding 
the ffist, meningitis, endarteritis and gummata are common to both forms ; 
but while central softening from arterial disease is characteristic of acquired 
syphilis, cortical cell atrophy and subsequent sclerosis are prominent features 
in congenital cases. As for the symptoms, mental defects, with convulsions 
and spastic weakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumental lesiqns, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

Symptoms. — ^Many syphilitic infants suffer from convulsions during the 
first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common* The fits in some 
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cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions are followed by symptoms of hemi- 
plegia or of spastic dipl^ia. The same defects may appear apart from 
convulsions. 

Mental impairment is one of the common features of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5 and 15 
years. The child may merely cease to learn, and retain any acquirements 
he posses, or he may lose his memory and become slowly demented. 

Vision is often defective as a sequel of atrophy of the optic nerve or of 
choroido-retinitis, and bilateral deafness is not uncommon. Affections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 
the same as in the adult form. The mental symptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 
patients. A boy of 12, for example, is not likely to have delusions regarding 
his wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning his physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is important 
to remember that in rare instances, tabes in an adult owes its origin to 
congenital syphilis or to syphilis acquired in infancy. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of their malady. 

Treatment by mercury should be carried out perseveringly. The results 
are disappointing. 


DISSEMINATED SCLEROSIS 

Synonyms. — Multiple Sclerosis ; Insular Sclerosis. 

i£tiology. — Disseminated sclerosis disputes with neurosyphilis and 
intracranial new-growths for primacy as the commonest organic nervous 
disease in these islands and throughout Europe. It is said to be less frequently 
observed in North America. 

Cases have been recorded in which the disease was noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
that these simply made more prominent a condition already present. Febrile 
illnesses are usually followed by increase in the symptoms, and many patients 
with disseminated sclerosis relate that they became much worse after an 
attack of influenza. In the great majority of the oases there is nothing in the 
family or personal history to which the disease can be attributed. In one 
instance, confirmed by examination after death, it attacked a mother and 
her child, and a few similar cases, as well as the affection of several members 
of a family, or of a household, have been recorded. 
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The onset is most frequent between the ages of 16 and 30, the sexes being 
affected equally. It is rare for the disease to begin after the age of 55. 

The cause is still wholly unknown. Weston Hurst has recently expressed the 
considered view that there is no sure evidence that any of the demyelinating 
diseases of the nervous system are directly due to the action of a filtrable 
virus. The signs of inflammatory reaction in this disease are compatible 
with the view that it is infective in origin, but it may be added that it behaves 
like no known infective disease. 

Pathology. — The disease has been described by Nageotte and Riche as 
‘‘ an affection constituted by multiple inflammatory foci, varying greatly 
in size and number, disseminated irregularly throughout the length of the 
cerebro-spinal axis. The chief features of these foci are (i) their sharp out- 
line, (ii) their irregular and capricious shape, (iii) the fact that they do not 
interrupt the axis cylinders, which are only demyclinated and deformed as 
they traverse the focus. Hence the absence of Wallerian degeneration. 
The abundance of neuroglia in the foci justifies the name sclerosis which 
has been given to the process.'^ 

These foci are visible on naked eye examination, the fresh ones as greyish 
translucent foci, the older ones as greyish or pinkish shrunken areas. Grey 
and white matter are both affected, the foci having some predilection for 
the walls of the ventricles. The foci bear no necessary relation to blood 
vessels. 

Under the microscope the older patches are found to contain proliferated 
neuroglia and nerve fibres which have lost their myelin sheaths. The axis 
cylinders in the sclerosed areas escape destruction for a long time. For 
this reason secondary degenerations do not occur in the spinal tracts, and 
sections of the cord between lesions at different levels present normal appear- 
ances. Ganglion cells are also spared ; hence wasting of the muscles supplied 
by the affected segments is not a feature of the disease. In recent patches, 
oedema is present with infiltration by small lymphocyte-like cells, plasma 
cells and compound granular corpuscles around the blood vessels, especially 
in the adventitial sheath of the veins. It is highly probable that these 
inflammatory changes represent the initial lesion, and that the alterations 
in the nerves and in the neuroglia are secondary to them. 

Symptoms. — In the early stages the axis-cylinders in the diseased areas 
are not interrupted completely, but sufier partial and temporary impairment, 
which alters in intensity with the severity of vascular and other inflammatory 
changes in the tissues around them. Moreover, as the inflammation subsides 
in one patch a new one develops and produces a different set of symptoms. 
Hence it is not surprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and now in another. 
In spite of this, however, certain symptoms and physical signs appear with 
remarkable regularity and render disseminated sclerosis, in the more ad- 
vanced stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

It is remarkable that though the demyelinating lesions, which are often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet an^hing 
but the most transient loss of function never occurs in connection with these 
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systems. On the other hand, the phylogenetically newer systems — the 
pyramidal paths and the proprioceptive system commonly suffer permanent 
damage. The common transient loss of vision may be determined by an 
oedematous lesion of the optic nerve as it traverses the optic foramen. 

Motor Symptoms. — ^Weakness in the lower limbs is the symptom for 
which many patients first seek relief. Beginning with a feeling of heaviness 
or stiffness in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
with remissions or with periods of apparent recovery, until at last, after a 
time which varies from a few weeks to many years, it ends in severe spastic 
paraplegia. The physical signs are those of pyramidal lesions in general — 
increased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babinski’s plantar 
response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are found 
so constantly in all stages of the disease that the diagnosis of disseminated 
sclerosis is rarely made in their absence. 

The paralysis can often be distinguished from that of other pyramidal 
affections by the variations in its severity from time to time, and by the 
occurrence of remissions or of apparent recovery, the improvement some- 
times lasting for weeks or months, and, in rare cases, for many years. In 
most cases, moreover, examination will reveal some other sign — nystagmus, 
intention tremor, or pallor of the disk — which betrays the cause of the paralysis. 
In one large group of cases, however, the symptoms arc those of a steadily 
increasing spastic paraplegia without remissions and without any indication, 
either in the physical signs or in the history, of extra-pyramidal disease. 
The gait may be but slightly altered, even when the tendon reflexes are 
greatly exaggerated and the plantar responses are “ extensor.” Later, it 
becomes spastic or spastic and ataxia. Sometimes ataxy makes walking 
very difficult, when the power in the limbs is onl} flightly impaired. In the 
arms there is often loss of power associated with exaggeration of the tendon 
reflexes. In some cases the arms are affected before the lower limbs, when 
astereognosis and loss of sense of position from a lesion in the course of the 
parietal projection produce one of the commonest of the early symptoms — 
the useless arm.” 

Tremor. — The characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and amplitude as tlie goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its min imal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several times before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begins. In advanced 
cases it prevents all useful movements, and the patient is unable to do any- 
thing for himself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
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intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those characteristic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sensory Symptoms. — Sul^edive , — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts are common 
complaints. They are often transient, and may be the only symptoms during 
the premonitory period. Severe pains are rare, but many patients complain 
of stifihess or of aching in the limbs and in the back. Occasionally intense 
neuralgic pain of trigeminal nerve distribution is found. 

elective , — Severe sensory loss is not common, but careful examination 
will often reveal areas of skin in which sensation is impaired. Occasionally 
the loss is severe, and may show so sharp an upper level as to suggest the 
presence of a spinal tumour. In many cases the sense of position and passive 
movements in the limbs is seriously affected, in others loss of vibration sense 
is the only sensory sign. An isolated loss of the last named, in the legs, is a 
phenomenon of diagnostic importance. Like the other signs, the sensory 
disturbances often show considerable variations in extent and degree at 
different examinations. 

Ocular Symptoms. — Attacks of double vision are frequent, and highly 
characteristic of the disease. Close interrogation, avoiding the leading 
question if possible, will often elicit an account of these attacks when the 
patient has not mentioned them at first, either because he has forgotten them, 
or because it does not occur to him that a sym^om so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
advice for the first time, and because its presence, or a history thereof, is 
often the deciding factor in the diagnosis of early cases with spinal S3anptoms. 
Double vision in a young person should always arouse the suspicion of dis- 
seminated sclerosis, and if it is associated with signs of pyramidal tract 
disease, the combination makes the diagnosis almost certain. 

Strabismus is uncommon. Even when the patient is seen whilst com- 
plaining of double vision it is unusual to detect any limitation in the range 
of the ocular movements. 

Ptosis is rare. 

Nystagmus is present in more than half the cases, but not so frequently as 
an early sign. It is usually fine, rapid and horizontal, appearing only when 
the eyes are directed to the side. In some cases the eyes oscillate constantly 
whatever their position. Except in rare cases, there is no apparent movement 
of objects, even when the oscillations are of wide range. 

Visual failure . — Diminution of visual acuity due to lesions in the optic 
nerves — retrobulbar neuritis — occurs sooner or later in nearly every case. 
It may precede all other symptoms by a period of several years. As in the 
case of the other symptoms, it is subject to exacerbations and periods of 
improvement. A young healthy person complains of rapidly increasing 
mistiness of vision, usually in one eye, sometimes in both or in one after the 
other, reaching its maximum in a few hours or days ; this is often preceded 
or accompanied by pain about the orbit, which is increased on moving the 
eye. In the common unilateral case the signs are those of a lesion in one 
optic nerve : the pupil on the affected side is larger than its fellow ; its direct 
reaction to light is impaired, but it contracts well consensually. Tests with 
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a small object, preferably coloured, reveal a central scotoma. At the onset 
the disk is usually normal, but in a few instances the inflammation reaches 
the nerve head, in which event the disk is blurred and swollen. Later the 
disk may be pale or normal. Rapid improvement of vision is the rule. 
Special tests may reveal a persistent slight loss of visual acuity, and a partial 
central scotoma, or, very rarely, a complete central scotoma. Subsequent 
acute attacks are common. In some cases the onset of visual failure is 
gradual. Usually the defect is slight, but it may be serious, although com- 
plete blindness never occurs. In these cases the disk is pale, especially in 
its temporal portion, and the field shows a central scotoma or narrowing 
at the periphery. 

Mental Symptoms. — Defective memory and slight impairment of intel- 
lectual power are common. Some of the patients are morose and subject to 
fits of depression, but the majority are surprisingly cheerful, and do not seem 
to suffer mentally even when their physical state is most pitiable. In many 
cases there is considerable loss of emotional control, and ready laughter 
or weeping is fairly common. More often there is merely a tendency to laugh 
at trivial things. 

Sphinotbb Distubbances. — These troubles arise from interference with 
the long path in the spinal cord by which volitional consent and inliibition 
are held upon the act of micturition. Therefore, lack of control in the form 
of hesitancy and precipitancy are common, and retention may occur. In 
rare cases, control over the rectal sphincter is lost. 

OtHbb Symptoms. — Deafness, giddiness and tinnitus, sometimes with 
repeated vomiting, are common. EpUeptiiorm convulsions aro rare. In 
most instances the distribution of the signs will indicate that the lesions are 
multiple ; but sometimes, although the patches are numerous, the signs are 
those of a single lesion, say of the internal capsule, of the midbiaiii or of the 
cerebellum. 

Cbeebbo-spinal Fluid. — The colloidal gold test may give a weak 
paretic curve in association with a negative Wassermann reaction. In a 
few cases the number of cells is increased. Otherwise the fluid is usually 
normal. 

Diagnosis. — The combination of spastic weakness of the legs with 
“ Charcot’s triad ” of symptoms— namely, intention tremor, nystagmus 
and scanning speech — which is so widely and so erroneously regarded as 
characteristic of the disease and as necessary to its recognition, is rarely 
seen except in the later stages of disseminated sclerosis. As this malady 
usually presents itself to us in its initial stages, when it may and should be 
diagnosed, it commonly consists in a group of signs of involvement of the 
pyramidal tracts : namely, increased tendon jerks, Babinski plantar responses, 
absent abdominal reflexes, a little weakness of dorsiflexion of one or both 
feet, possibly also some weakness of flexion of the proximal segments of the 
lower limbs, and usually a degree of impairment, or loss, of vibration sense 
over the malleoli. In many cases, this is all we can find, but in an otherwise 
healthy young adult, it is a syndrome more likely to be due to disseminated 
sclerosis than to any other pathological process. 

Perhaps there may be confirmatory signs, such as a little nystagmus, 
slight intention tremor or sensory ataxy of an arm ; it may be pallor of the 
temporal half of one or of both disks — a pathognomonic sign. If some or all of 
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these signs have, as it were, been arrived at after such a fluctuating course 
as we have seen to be so typical of most cases of disseminated sclerosis, then 
diagnosis can be no longer in doubt, and it is comparatively seldom that 
pathological examinations of blood or cerebrospinal fluid are really necessary 
for this end. 

When, after some years, the disease is fully developed it still retains its 
individuality. The patient is commonly euphoric, there is frequently tremor 
of the head, and sometimes of the whole body, when the patient tries to stand 
or walk. The arms are unsteady, the legs spastic and weak — sometimes 
showing a tendency to pass into the condition of “ paraplegia in flexion.” 
There is little sphincter control left, but cutaneous sensibility is commonly 
almost or quite intact. 

At whatever stage disseminated sclerosis comes under observation, a 
careful inquiry into the history of the illness is important, and to elicit this 
requires a knowledge of the natural history of this disease as it has been 
outlined here. 

Disseminated sclerosis has to be diagnosed from various diseases, of which 
we will consider the following : 

Hysteria , — The serious mistake of attributing the early symptoms of this 
relentless disease to hysteria can be avoided by careful examination of the 
nervous system. Pallor of the disk, absence of the abdominal reflexes, or a 
distinct difference between them at corresponding points on opposite sides, 
unequal exaggeration of one or more of the tendon reflexes when com- 
pared with their fellows, Babinski’s plantar response on one or both sides 
— any one of these signs alone would render a diagnosis of hysteria 
untenable. 5 

Compression of the cord , — When the signs in disseminated sclerosis are 
purely spinal, the diagnosis from spinal tumour presents real difficulties. 
The &st may be mistaken for the latter, when the paralysis increases steadily 
without remissions and is associated with sensory loss extending upwards 
to a definite level, while the reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

Friedreich's ataxy , — This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs are 
exaggerated, whereas they arc lost early in Friedreich's disease. 

Course and Prognosis. — Despite the remarkable fluctuations which 
may mark its course, the disease ultimately disables the sufferer and is the 
cause of his death. Nevertheless, it is impoi*tant to remember that after the 
initial outbreak of symptoms, some patients regain normal physical capacity, 
lose all abnormal physical signs, and lead a normal life for several years. 
Five, 10 and 15 year periods of this kind are by no means rare, and in general 
it may be said that the period of evolution of the disease is longer than is 
generally supposed. On the other hand, a few cases run a rapidly downhill 
course from the onset. The later in life disseminated sclerosis makes its first 
appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or 
three fresh exacerbations with intervening recoveries of greater or less 
completeness, a slowly increasing permanent disability sets in. It is not 
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possible to say that those cases which run the longest and less distressing 
course owe this to treatment, for many untreated cases fare relatively well. 
But there are certain factors which do appear to influence its course unfavour- 
ably in most, though not in all, instances ; thus, intercurrent illness, especially 
if it be febrile, injuries which disable the patient for a short period, all surgical 
interventions — including the therapeutic interruption of pregnancy which is 
designed to avert the frequently-seen exacerbations that follow the puer- 
perium — and prolonged or recurrent physical exhaustion. 

Treatment. — The behaviour of disseminated sclerosis makes the assess- 
ment of any mode of treatment extremely difficult, and a failure to appreciate 
the wideness of its fluctuations and the length and completeness of some of its 
remissions is responsible for many therapeutic claims that in the hands of 
those best acquainted with this malady fail to justify themselves. So far, 
there is no remedy which exerts any constant or certain influence upon the 
course of the disease. 

Arsenic is the remedy which has the longest vogue, and many believe 
that it is of value, though the present writer has never been able to satisfy 
himself that this is the case, and has seen severe exacerbations interrupt the 
course of a series of injections of arsenical preparations. 

Nevertheless, and faute de mieux, we may prescribe arsenic either by 
the mouth, as Fowler’s solution, or by intramuscular injection of one of the 
arsphenamine derivatives. In the former case, some begin with a dose of 
min. 3, which is increased by one minim per dose on alternate days until 
min. 8 is taken three times daily. The dose is then reduced again to its 
original level. If this method is used, it is best to stop all arsenic for a week 
at the end of each complete curve of dosage. Not every patient can tolerate 
doses larger than min. 3 or min. 4 three times daily. This method is probably 
as useful as that of intramuscular injection, but considerations of expediency 
may dictate the use of the latter method. 

A more recent suggestion is that of Brickner, vho gives quinine hydro- 
chloride in doses of three to five grains twice daily, continued over a long 
period. Here, again, intolerance may intervene and prevent this. The 
present writer has used quinine extensively in this way since its introduction 
by Brickner, and regards it more highly than arsenic. Other recent forms of 
medication include liver therapy, pyrexial therapy, protein shock therapy, 
and vaccine therapy. None of these has justified itself in the writer’s experi- 
ence, and when it is recalled that a febrile illness commonly aggravates the 
severity of disseminated sclerosis, it is scarcely surprising that pyrexial 
therapy should sometimes liave the same result. 

The fact that disseminated sclerosis is sometimes — though not always — 
adversely affected by a confinement has led to the increasing advocacy of 
terminating pregnancy at the third month to avert this ill effect. But this 
procedure is exposed to the same objection as a full- term delivery or any 
surgical procedure, and sometimes has the same unfortunate influence upon 
the course of the malady. It is therefore not a therapeutic measure that 
can be justified by its results. The correct procedure is to take every possible 
measure to maintain the health and nutrition of the pregnant woman, and 
to afford her at this time and after the puerperium more than the orcBnary 
amount of rest. This is the rational, if not always the acceptable, line of 
treatment. 
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Of great importance is the right ordering of the patient’s life, when practic- 
able, and the avoidance of fatigue in the early stages of the disease, 

James Collier. 

W. J. Adie. 

Revised by F. M. R. Walshe. 


ACUTE DISSEMINATED ENCEPHALOMYELITIS 

Synonym. — Acute perivascular myelinoclasis (Hurst). 

etiology. — This is unknown. The malady may follow one of the 
exanthemata, or may develop without any known exciting factor. A form 
following vaccination first attracted attention in 1922, and later cases have 
been recorded after measles, smallpox and varicella. It is doubtful if the 
meningo-encephalitis of mumps belongs to this category. Whatever be the 
preceding acute specific fever, or if none has preceded the attack, the sympto- 
matology and pathological lesions are the same. It seems unlikely that a 
filterable virus is responsible, since no neurotropic virus is known that 
attacks the white matter. All such viruses so far identified have been polio- 
clastic, that is, they attack grey matter only. 

The relation of this variety of encephalomyelitis to other demyelinating 
diseases, e.g, disseminated 'sclerosis and neuromyelitis optica, is uncertain. 
There are no grounds for assuming that the pathological process has a 
common cause. 

In conclusion, it seems that acute disseminated encephalomyelitis may 
occur apart from any exanthem, and is entitled to recognition as a separate 
pathological process with its own clinical picture. 

Pathology. — The lesions are widespread throughout the central nervous 
system, and consist in perivascular foci of softening involving the entire 
nerve fibre, axis cylinder and myelin sheath. The foci tend to coalesce. 
There is proliferation of the microglia cells, and some lymphocytic reaction 
with a secondary gliosis. The lesion of the nerve fibres is probably primary 
in the myelin sheath. The lumbar cord tends to be more severely hit than 
higher levels. 

Symptoms. — This is charasticteric and uniform. The onset is relatively 
sudden, and when an exanthem has been present, the nervous symptoms 
make their appearance at more or less regular times : thus from 10 to 13 
days after vaccination, from 5 to 13 days after the appearance of the rash 
in smallpox, and at the end of the first week in measles. 

In most cases the symptoms are predominantly encephalic, but myelitic 
forms are also seen. In the former case there is a slight rise of temperature, 
some unsteadiness of gait if the patient is ambulant. Drowsiness soon 
develops, and there is headache, stiffness of neck and back, Kemig’s sign 
and tache cerebrale. The abdominal reflexes usually disappear and there 
is disturbance of sphincter control. The state of the tendon jerks is variable. 
The drowsiness may deepen into coma. At this stage the limbs become 
flaccid and the tendon jerks abolished. There may or may not be cranial 
nerve palsies and some oedema of the optic disks. Death may ensue from 
bulbar paralysis with hyperpyrexia and a terminal broncho-pneumonia. 
On the other hand, a dramatic recovery may ensue even when the patient 



NEUROMYELITIS OPTICA 1661 

is in this grave state. With survival there is a gradual return to full 
consciousness. 

In the spinal type unconsciousness, if it occur, is short-lived. A severe 
paraplegia with incontinence of urine and faeces and sensory loss develop. 
The paraplegia is usually flaccid with loss of tendon jerks at first. The 
upper limbs may escape or be less severely affected than the lower. Recovery 
is the rule, but this may be slow and finally incomplete. 

Treatment. — There is no specific treatment and the management of 
the case should follow the lines applicable to any severe and acute paralysis, 
with special care to avoid bedsores, infection of the bladder, hypostatic 
pneumonia and wasting. 


NEUROMYELITIS OPTICA 

Synonyms. — Diffuse myelitis with optic neuritis ; Devic’s Disease. 

Definition. — A form of disseminated myelitis, preceded or accompanied 
by retrobulbar neuritis, with or without papilloedema. It is commonly 
acute in onset, and may end in death or in arrest with residual disabilities. 
Recovery is rare. Persons of all ages from adolescence onwards may be 
affected. 

iStiology. — Nothing whatever is known of its causation, and therefore 
it has been suggested that the disease is infective. None of the neuro- 
tropic viruses is known to produce the dcmyelination which is the 
characteristic lesion of the disease, nor is there any evidence that this is 
bacterial. 

There are points of resemblance to disseminated sclerosis on the one hand, 
and to Schilder’s disease on the other, both in the morbid anatoniy and 
symptomatology of the disease, but there are equally significant points of 
difference, and whether or not the three are seti^ logically related cannot be 
a flir med 

Pathology.— The spinal cord shows either diffuse or multiple dissemin- 
ated lesions. They may be confined to a few segments of the cord, or may be 
found from end to end of this structure. The essential feature of the lesions 
is a demyelinisation of axis cylinders. There is also round-celled peri- 
vascular infiltration, an intense proliferation of microglial cells, and a multi- 
plication of tiny vessels in the affected areas. The optic nerves present 
the same type of lesion, namely, an intense demyelinisation of the nerve 

fibres. . . 

Symptoms. — The blindness which indicates the optic nerve lesion may 
precede or may follow the appearance of paraplegic symptoms. I he latter 
develop rapidly, and may spread upwards until sensory loss and muscular 
weakness reach the upper thoracic level. Blindness, with some swelung of 
the optic disc, and central scotoma may ensue. The patient may b^ome 
progressively worse and die ; or the paralysis may become stationary and then 
proceed to complete recovery of both power and of vision ; or the subject 
may be left with disability of varying severity. , . . i 

The paraplegia is that characteristic of a diffuse spinal lesion m that there 
is sensory loss, paralysis, and loss of sphincter control. 

Treatment. — No treatment has any clear influence upon the course of 
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events. Arsenical preparations Lave been employed — as for disseminated 
sclerosis. The management of the case is that of any paraplegia. 

F. M. R. Walshe. 


SCHILDER’S DISEASE 

Synonym. — Encephalitis periaxialis. 

Definition. — A malady characterised anatomically by a progressive and 
massive demyelination of the white centre of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clinical picture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which are next affected, by the spread of the disease from its starting-point. 

iEtiology. — Nothing is known of the essential nature of the disease, nor 
is it certain that all cases included under this heading form a homogeneous 
group. Originally regarded as an inflammatory, probably an infective, 
disease, the increasing evidence of its familial incidence suggests that it may 
be primarily degenerative. It has also been suggested that those cases in 
which an inflammatory reaction is present may be infective, and those in 
which it is absent — as it may be — degenerative. Many of the reported cases 
have occurred in childhood, even as early as the second year. The latest 
case was in the fifth decade of life. The sexes are equally affected. 

Pathology. — The characteristic lesion consists of: (1) A primary de- 
myelination and, later, destruction of the axis cylinders of the central white 
substances of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appearance of the oval centres. (2) A very early and 
perhaps primary overgrowth of the neuroglia, forming a feltwork, which is 
particularly intense round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, all of which are of neuroglial origin, and 
most of which are engaged in the removal of altered myelin or in the formation 
of neuroglial fibres. 

The process commences most commonly as a symmetrical patch of 
demyelination, in either occipital white centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres becomes demyelinated. 
The corpus callosum is involved, and the demyelination spreads downwards 
through the crura into the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. The resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical white bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not infrequently other patches of the disease may be scattered throughout 
the central nervous system. This scattered distribution and the prominence 
of demyelination bring Schilder’s disease very close to disseminated sclerosis, 
and it has actually been described as “ disseminate sclerosis in childhood ” ; 
but the massiveness and mode of spread of the lesions, together with their 
distribution, with predilection for the brain and avoidance of the spinal cord, 
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its incidence in childhood and its entirely different symptomatology, separate 
Schilder’s disease sharply from disseminated sclerosis. It is largely to 
Collier that we owe the clinical recognition of this malady. 

Symptoms. — The clinical aspect is precisely that which might be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the initial seat of the disease. In many of the cases blindness — by 
which is meant blindness without any change in the optic disks and with 
pupils reacting normally to light — has been the first symptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ness appears ; and, later, bilateral ataxy and astereognosis — due to 
parietal involvement, bilateral spastic paralysis — the result of central 
involvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
mined by the location, and the order of development of symptoms will be 
changed, but the mode of progress is the same in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, and 
these are followed by the train of added signs produced by the extension of 
the disease into other regions. Complete mindlessness and paralysis always 
dominate the clinical picture in the end. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may appear in the form of headache, vomiting and papill- 
oedema. Such cases are not common, and most of them have been regarded 
in life as cases of intracranial tumour. Fits are by no means uncommon. 
Hometirnes they constitute the initial manifestation of the disease, and they 
may occur at any time during its course, and may be local or general. Fever 
is usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pyrexial throughout. Tue cerebro-spinal fluid is 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, 
followed by signs of progressive cerebral destruction, is so rare in any other 
disease as at once to suggest the diagnosis of Schildcr’s disease, indeed no less 
than two-thirds of the reported cases have shown this picture. When the 
disease begins unilaterally, and more particularly when headache, vomiting 
and papilloedema are present, the distinction from intracranial tumour is 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade papillcBdema is not met with, and consecutive optic atrophy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis. — In most cases Schilder’s disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
still have been noted, while in a few others marked improvement for a time 
has occurred, as the result of administration of mercury, arsemo and iodides. 
The duration has varied from 7 days to 36 months, with an average of 9 months. 

Treatment,— No treatment is at present known that will influence the 
course of the disease. 
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THE PRIMARY CEREBELLAR ATROPHIES 

lu the present state of knowledge a satisfactory description or classifica- 
tion of the primaiy cerebellar diseases is not possible. They axe extremely 
rare, and in the recorded cases the nature and the incidence of the pathological 
change varies so from case to case that in all probability what have been 
described as distinct “ types ” are in many cases no more than different stages 
of a single process. 

Of all the primary atrophies of the cerebellum it may be said that their 
SBtiology is unknown, but the cause probably endogenous. In some forms 
there is clear evidence of heredo-familial factors, but not in all. Some of them 
appear in early infancy, others in later life. The lesion is bilaterally sym- 
metrical, essentially an atrophy, and in the late cases is slowly progressive. 

The most useful working classification is as follows : 

(i) Atrophy of the cerebellar cortex. 

(ii) Atrophy of the central white matter of the cerebellum. 

(iii) Atrophy of the spino-cerebellar tracts. 

Of these the least rare is Friedreich’s ataxy, in which there is also a lesion 
of the posterior column fibres, but nevertheless this disease is most con- 
veniently dealt with here. 

(i) Atrophy of the cer^ellar cortex. — This may be total, or may be confined 
to particular cortical regions. It may be found as a post-mortem discovery 
in idiots dying in infancy, or may develop slowly in middle-aged or elderly 
persons (Marie’s delayed cortical atrophy). The last-named form is most 
marked on the upper anterior parts of the cerebellum. I’here is a character- 
istic loss of Purkinje cells. The clinical picture is that of a slowly developing 
ataxy of gait, severe disorder of articulation, and later ataxy of the upper 
limbs. Nystagmus is rarely present. 

(ii) Atrophy of the central white matter of the cerebellum. — This is commonly 
known as olivo-ponto-cerebellar atrophy, and is characterised by a severe 
loss of nerve fibres in the central white matter, with a secondary proliferation 
of glia fibres and nuclei, the cortex being relatively intact. In addition there 
is degeneration of the pontine nuclei and their fibres (middle cerebellar 
peduncles) and of the olives. This also is a slowly progressive lesion of 
middle*aged and elderly persons, occasionally familial in incidence. It can 
only with difficulty be distinguished clinically from cortical atrophy, except 
when it is accompanied by Parkinsonian symptoms or by dementia, as is some- 
times the case. 

Scherer has found that a similar type of lesion is constantly found in the 
substantia nigra and corj)us striatum in these cases, and when severe is 
responsible for the Parkinsonism sometimes observed. Similarly, focal 
atrophy in the cerebral cortex may b^ present, and may account for the 
dementia which may be present. Scherer suggests that all these changes 
have the characters of a focal, premature senile change, and points out that 
the lesions of Pick’s focal atrophy and Huntington’s chorea also belong to 
this category. 

(iii) Atrophy of the spino-cerebellar pathways. — A rare form is the so-called 
spino-cerebellar ataxy, which may vary in its clinical expression from a con- 
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genital tremor, gross ataxy of all fotir limbs, accompanied in some cases by 
optic ^tropliy, ^nd ocular palsies, Tbe leeipn i^ a d/jgieneration, falling most 
severely upon the dorsal-spino-cerebellar tract and less sev/erely uppn Gowers* 
tract and upon Clarke’s column. It is a malady of children and adolescents. 
More familiar is Friedreich’s ataxy, which Ls described below under its 
own heading. 


]. FRIEDREICH’S A^IAXY 

In addition to the slow, clumsy ataxy, Friedreich’s type is characterised 
by the absence of the knee-jerk and other deep reflexes, and hy the presence 
of the extensor plantar response and of contractures, especially in the form of 
p(\s cavus, and by the presence of curvature of the spine in the. later stages 
of the disease. 

Etiology. — The first signs of the disease usually appear in early child- 
liood and before the sixth year ; but symptoms may not be evident until a 
few years later. In a considerable number of cases, however, the onset is 
delayed until the time of puberty, while in a few examples the onset may 
be delayed until after the age of thirty years. As a rule the age incidence 
is aj)j)roxiinatcly the sarne in each child-rank of the same family ; but sopfll- 
tinies the phenomenoji of “ anticipation ” is well marked, the disease appear- 
ing at an earlier age in eacli su(H;eoding generation as a whole, or in successive 
children of the same parents. The disease is said to be slightly more coinmop 
ill males. Isolated cases in which no heredity can be traced are not rare, 
liidirec.t heredity is the most pommon, for the reason that the subjects of this 
disease are usually afflicted in childhood and incapacitated by the time adult 
life is reached, and that they therefore do not procreate. Transmission 
occurs both through the males and througli the females. Direct heredity is, 
however, by po means so uncommon as has been supposed, and in one family 
under luy observation the disease had been tram mitied from father to son 
for seven generations. 

Pathology. -The spinal eprd is unusually small, and apparently this 
smallness may be congenital, and the posterior roots tend to be small, grey 
and poorly myelinated. The essential change is a primary degeneration of 
C(*,rtaiii neurones in the dorsal column of the spinal cord, of the pyianudal 
trac.ts and of the spino-cerebellar tracts, both dorsal and ventral. This 
degeneration coipmences first in the periphery of the axon, which slowly dies 
back towards the nutrient nerve cell, as the branches of an aged tree tend 

to die back towards the trunk. v i i 

The degeneration of the dorsal columns is usually the earliest change, and 
remains the mpst prominent feature throughout. The degeneration of the 
fibres pf the pyramidal tract appears later. It has its origin in the ascending 
frontal convolutions, where atrophy and disappearance of the giant pyrapnclal 

cells have been shown. ^ i j- i. 

The spino-cereliellar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cells of Clarke s column, 
from which the direct cerebellar tract takes origin, and around winch fie 
pyrarnidal tracts end, degenerate and disa]'‘pear, as does also the network p 
cpllaterals which surrounds these cells. 0pnseqneiit upon these degenera- 
tions, and secondary to them, well-marked netjjoglial proliferation or sclerosis 

53 
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occurs. The cerebellum may be normal, or it may show varying degrees of 
atrophy of Purkinje^s cells, or of any other of its cell elements, and of the 
tracts connected therewith. 

Symptoms. — The onset is always insidious, and physical signs of abnor- 
mality usually precede any complaint on the part of the patient or his re- 
latives. The first symptoms generally appear between the sixth and the 
tenth year of childhood ; but if a careful examination be made of the younger 
members of the families upon which Friedreich’s disease is incident, physical 
signs of the disease, especially the extensor response in the plantar reflex, 
the retraction of the great toe and some degree of pes cavus may often be 
found before the sixth year. Not infrequently the onset of symptoms does 
not occur until puberty, and in some families it is delayed until after the 
age of 30 years. 

Ataxy is always the first sign to appear, and this is shown by an awkward- 
ness of gait and a tendency to stumble and fall readily. Sometimes it is 
obvious from the history, that the ataxy dates from the earliest years of 
infancy when it is said that the child was never strong on his legs from the 
time of learning to walk, and that he could never run properly or join on 
equal terms with other children at ])lay. As the diseas(‘ progresses, the gait 
slowly becomes more irregular and clumsy. The patient walks with his feet 
upon a broad base, and staggers and reels from side to side ; but, notwith- 
standing this, he keeps a fairly direct line of progresssion. He takes short 
steps which are unequal, and which are irregular in relation to the line of 
progression, and the movement of each foot as it is raised is poorly co- 
ordinated. There is never the undue excursion and noisy stamping of the 
feet which are so characteristic of the gait of tabetic patients. 

In standing the body oscillates from side to side in slow and clumsy 
fashion, and coarse tremors of the head and trunk are constant features in 
advanced cases (titubation). Sometimes Romberg’s sign is present ; but 
this is never so well marked as in tabes, and it is frequently absent. The 
ataxy invades the upper extremities, as a rule, later than the legs. There is 
first clumsiness with the finer movements, and then little by little with all 
the movements. It closely resembles the ataxy due to gross disease of the 
cerebellum, and differs from that which occurs in tabes, and that irregular 
breaking of a movement towards the end of its accomplishment, which has 
been long termed “ intention tremor,” is frequently seen. 

Very characteristic of the disease, and highly important in diagnosis, is 
the occurrence of irregular involuntary movements, which are often described 
as like those of chorea or of myoclonus. They differ entirely, however, from 
the movements of chorea, etc., in that they occur only when the limb or some 
of its segments are unsupported. In advanced cases such movements are 
constantly seen in the head and neck as nodding movements and tremors, 
and in the trunk as swaying instability, when the patient is sitting un- 
supported or standing. Similar ataxy and irregular movements affect the 
muscles of the eyes, of the face, tongue, larynx, etc., and the respiratory 
muscles. In the eyes they are seen as fine, regular nystagmus and as coarse, 
irregular jerkings, chiefly upon lateral deviation. There is no other disease 
in which ataxy of the facial muscles is so conspicuous for, in engaging the 
patient in conversation, all the facial muscles may be observed in irregular 
contraction. The ataxy of these muscles causes an invariable impairment 
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of articulation, which gradually becomes indistinct, clumsy, drawling and 
slurred. The syllables tend sometimes to be separated, adding a staccato 
element. Explosive utterance is almost constant, and from the irregularity 
of the respiratory movements short inspiratory whoops are not uncommon. 
Articulation thus closely resembles that of advanced disseminated sclerosis, 
the cause being identical in the two diseases, namely, interference with the 
cerebellar co-ordinatory mechanism of speech. 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected first and most, 
find later the arms, and in severe cases at a late stage paralysis may be 
almost universal. 

The condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respectively, 
tlie former tending to abolish and the latter to increase it. As a rule the 
influence of the posterior root degeneration is preponderant and. therefore, 
the limbs are flaccid and hypotonic, but occasionally they are somewhat 
rigid. Contractures are the rule, but these are confined to the lower extremi- 
ties. The most constant of these produces the deformity of the feet character- 
istic of Friedreich’s disease, and knowm as “ pes cavus.” The great toe is 
strongly retracted, the tarsus is pulled up, and the metatarsus is dropped and 
tlie plantar arch is increased. The outline of the inner border of the foot 
comes to resemble the letter Z, the tarsus, metatarsus and great toe forming 
the three limbs of the Z. Sensibility is but little affe(;ted ; but in most cases 
minute examination reveals slight relative loss to touch, pain and temperature, 
most marked at the periphery of the limbs and dimifiishiug upwards. Simi- 
larly there may be slight loss of sense of position in the lifubs, with diminution 
of osseous sensibility to the slowly vibrating tuning-fork. 

The ocular movements are almost always intar apart from tJie already 
described nystagmus. In rare instances strabismus, diplopia and i)tosis have 
been recorded. The pupils are not affected. Optic atrophy is a rare pheno- 
menon in Friedreich’s disease, yet it has been reported in quite a number 
of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the disease. Emotional instability, 
irritability and outbursts of temper may occur. 

Absence of the tendon reflexes is a most characteristic feature, and is 
often the first objective sign of the disease. When one considers, however, 
that the absence or presence of the tendon reflexes depends upon the relative 
degree of affection of the posterior columns upon the one hand, and upon the 
pyramidal degeneration upon the other, it is not surprising to find in cases 
where there is a major degeneration of the pyramidal tracts, that the knee- 
jerks may persist or even be brisk into the advanced stages of the disease. 
The abdominal reflexes gradually disappear. The plantar reflex is invariably 
an extensor response. The sphincters usually escape. The cerobro-spinal fluid 
presents no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
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with a compensatory reterse lumbar curve. The cause of this defotoity 
is probably the defect ih the postural tone of the muscles, which occurs when 
the afferents subserving the function of postural tone, and which are contained 
in the spino-cerebellar tracts, are severed. 

Diagnbsis. — In uncomplicated cases the diagnosis is a matter of ho great 
difficulty on account of the strikingly distinct nature of the symptoms. 
Friedreich’s disease can hardly be mistaken for tabes, since the history of 
heredity, the peculiar deformity of the feet and spine, the extensor response, 
the speech affection and the nature of the ataxy contrast strongly with the 
loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cytology of the ccrebro-sijinal fluid in tabes. The distinction fronl dissemin- 
ated sclerosis presents more difficulty ; but in this disease the onset never 
occurs in childhood, there is no heredity, the deep reflexes are never lost, and 
the spinal deformity does not occur. 

Course and Prognosis.- -The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore ih every case 
serious ; but the average duration of the disease is over 30 years, and in Some 
cases it seems to have no tendency to shorten life. The prognosis is worse 
and the course more rapid in tliose patients who have shown disability from 
the time of learning to walk. In some cases the disease appeals to become 
arrested, as, for example, in one family which came under my observation, 
twelve membets in three generations wore affected with typical Friedreich’s 
disease, yet none of them was incapacitated from following a normal life, 
and those that were deceased had all survived the age of 10 years. Inter- 
current maladies, febrile illnesses and debilitating influences generally, may 
have a strong effect in hastening the advance of the disease, and bringing 
about a fatal termination. Confinement to bed from any cause whatever 
has a most derogatory iiiflu(‘nce u 2 )oii the ataxy, and U^joii the capacity for 
walking. It is therefore of great importance that these 2 )atients shall be 
kept off* their legs as little as is possible. Cases in which the ataxy becomes 
extreme, or in which paralysis from ijyramidal degeneration })ccomes severe, 
necessarily become bedridden, and in tliis condition the patients may survive 
for many years. In other cases raj)id increase of the symptoms of degenera- 
tion within the nervous system is followed immediately by drowsiness, 
asthenia and coma, and death ociirs jji that i)eculiar toxic state wliicli is 
coUitnonly the end-result of all degenerative nervous diseases. 

Treatment. — No treatment is known which specifically affects the 
malady. General tonic treatment, and all measures which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Ke-educational training of the limbs and trunk in the form of 
Frajnkel’s exercises are most beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 

2. FAMILIAL SPASTIC PARALYSIS 

This malady is here described with the hereditary ataxies, since it seems 
to fall naturally into the group of diseases in which primary degeneration 
the pyramidal tracts is a usual anatomical feature, and of which a familial 
and hereditary incidence is the rule. Moreover, among the hereditary 
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ataxies ev^ry gtade of transition is seen to the tyjpe of pure faitiilial spastic 
paraplegia. Whilst in the majority of the hereditary ataxies cerebellar, 
spinal and cerebral lessions coexist, yet there are the purely cerebellar and the 
purely spinal type ; and the purely cerebral type, in the fortn of fbtnilial 
spastic paralysis, forms a natural end to the series. 

iCtiology. — The disease is sometimes hereditary, but is more commonly 
familial and incident upon several children of the same parents. Sporadic 
cases are not very rare. The onset is gradual in early life, and usually occurs 
after the sixth year. 

Pathology. — The pathological changes consist in a primary degeneration 
of the pyramidal neurones which apparently takes place in terms of the length ; 
those Supplying the lumbo-sacral region, being lower and longer, are earliest 
affected ; those supjjlyiug the brain stem, being shortest, are the last to be 
affected. Degenerative changes in the neurones of the posterior columns of 
the spinal cord are often present, showing the transition to the pathological 
type of the hereditary ataxies. 

Symptoms. — The clinical aspect consists in the slow development of spasti- 
city and weakness, first and most in the legs, which gradually increases and pro- 
gresses to tlic trunk and upper extremities, and involves the face last and least. 
The usual signs of pyramidal involvement are present in the loss of abdominal 
ledexcs, increased deep reflexes and extensor type of plantar reflex. The 
jualady is progressive, increasing to complete paralysis, and in its Course 
contractures of the spastic muscles occur, that of the foot and leg pro- 
ducing some degree of pes cavus, while, above this, flexor contracture at 
Inp and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occ\ir in uncomplicated cases, neither is epilepsy 
observed. 

Diagnosis. — This malady is most easily confused with Cerebral diplegia ; 
])ut the latter disease appears much earlier, so soon after birth, in fact, as 
defective movement in the child can be ascerttuned. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with menial deficiency and recurring convulsions. 


PARALYSIS AGITANS 
Synonym. — Parkinson’s Disease. 

Definition. — A progressive disease of insidious onset arid slow course, 
usually occurring in the second half of life, and characterised by a peculiar 
stiffness of the muscles, which tends to fix the body in a certain posture, 
Avhich can be changed less speedily than in health, and which gives rise to 
a distinctive facial expression, bodily attitude and gait. The stifiness is 
accompanied by weakness, and often by rhythmic tremors, W'hich have earned 
for this malady the name “ shaking palsy,” 

.Etiology.— Little is known of the causal factors of this malady. It is 
essentially a disease of the decline of life, and though in rare instances it is 
met with as early as the eighteenth year, the maximum incidence is from 
the fiftieth to the seventieth year. Men suffer twice as frequently as women. 
Heredity seems to play no part in the causation ; but it is remarkable that 
longevity in one or both parents id common. 
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Pathology. — No naked-eye changes are to be found other than the vascular 
and degenerative changes which are common in senile conditions. The facts 
that tremors and rigidity, almost identical with those of this disease, may be 
met with in tumours involving the substantia nigra of the crura cerebri — 
two striking cases with autopsy having been under my own care — and still 
more importantly, the frequent appearance of a paralysis agitans-like end- 
result in lethargic encephalitis, where the subthalamic region and substantia 
nigra are conspicuously picked out by the lesions, make it probable almost 
to a certainty that the locus morbi of paralysis agitans is the basal ganglia. 

Symptoms. — The onset is always insidious, and the muscular rigidity 
is almost always the first sign to appear. This rigidity affects the face, 
neck and trunk to a greater extent than the limbs, and when the limbs are 
affected then the proximal muscles present a greater degree of rigidity 
than do those of the periphery. The oncoming rigidity of the facial muscles 
docs away with the usual play of the emotional movements in facial expres- 
sion, and the face assumes a fixed, anxious and mask-like expression, with 
absence of the usual involuntary nictitation. The voice loses its inflexions, 
and becomes monotonous, from rigidity of the muscles of larynx, tongue and 
lips ; but there is no other defect of articulation. Very striking is the effect 
of the rigidity of the muscles of the neck, for the patient carries his head 
and neck in one piece with his trunk as if he were a statue, never inclining or 
raising it in the customary expressive manner, and if he turn round to look 
at anything he tends to move the whole trunk round with the head. In 
looking sharply to one side the eyes move before the head, whereas, under 
normal circumstances, the coarse adjustment of this movement is done first 
by the neck muscles, and the fine adjustment subsequently by the eye muscles. 
The stiffness of the trunk muscles gives a stooping attitude with the head 
inclined forwards, while that of the upper extremities causes the shoulders 
to be rounded, and the arms carried with the elbow semiflexed, and pressed 
into the sides. The gait is highly characteristic in marked cases since, on 
account of rigidity of muscles, it is deprived of spring and suppleness ; the 
patient, in the characteristic attitude above described, takes small gliding 
steps, displacing his centre of gravity as little as possible. If, by any circum- 
stance, such as (matching the feet against an unevenness of the ground, or a 
push, the centre of gravity is much displaced, the patient often has a difficulty 
in regaining it, and in moving to recover his centre of gravity is unable quite 
to catch it up, and so continues the movement of necessity until he fall or 
come in contact with some object by which he can arrest himself and restore 
his balance. This phenomenon is more often seen in advanced cases, and is 
known! as “ propulsion,'’ “ retropulsion ” and “ lateri-pulsion,” according as 
the centre of gravity is displaced and the movement occurs in a forward, 
backward or sideways direction, destination is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to assume the interosseal position ” 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interphalangeal joints extended. 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
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stages of the disease, when it may increase rapidly and render all useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the sense of weakness which the patient experiences is much 
greater than the actual weakness as tested by the dynamometer. Tremor 
is present in the majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to six oscillations per second with a 
range of from an Jth to jths of an inch. Its rhythmic nature, its slowness and 
its course range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together of the opposed 
thumb and fingers, cigarette - rolling, bread - crumbling or drum - tapping 
movement. There is nearly always in addition a peculiar pronator-supinator 
tremor. The tremor is increased by excitement and by self-consciousness, and 
ce'ases during sleep. A highly characteristic feature of the tremor in about 
one -half of the cases is that it continues during repose, and is temporarily 
arrested by the execution of volitional movement. In the other half of the 
oases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less during repose. There seems to be an antagonism between 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or is of early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of 
are — (1) difficulty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (2) flexion of the toes into the sole of the foot, 
so that they are trodden on, from spasm of the plantar muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is presumably produced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) hyperserisitiveness to 
clianges of temperature — the patient cannot bear to be near a fire nor yet 
in a cold room. Mental symptoms are conspicuous by their absence, except 
in tlie last stages of the malady, when profound asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which is found only too soon to resist every effort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
nails and vasomotor disturbance, are common. Bed-sore is commonly met 
with in the late stages of the malady. 

Diagnosis. — There are three points which can be surely relied upon to 
render the diagnosis of paralysis agitans certain in every case, namely — (1) 
the aspect of the patient when he is walking, when the fixed mournful ex- 
pression, the stooping attitude with round shoulders, the elbows pressed into 
the side, and the hands carried across the abdomen in the interosseal position, 
the immobility of the head and neck, and the curious gliding gait which cannot 
fail immediately to arrest the observer's attention ; (2) the rhythmic rolling 
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tremor which is q^ite unlil^e any oithe^ form of tremor, wd which often 
contmues during rest ; and (3) the ^hsei^cc of any of the usual signs of organic 
disease of tlie central nervous system. Difficulty may perhaps he experi- 
enced when the aspect is little marked, and the tremor is confined to some 
unusual situation, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitans be borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitans is 
confined to one side of the body, the appearance of the patient may super- 
ficially resemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitans is marked, and the organic signs of hemiplegia, such as the 
extensor response in the plantar reflex, the increase in the deep reflexes, ^nd 
the absence of the abdominal reflex upon the paretic side are not present. In 
S3nile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitgns. In post-heniiplegic tremor the organic signs of hemi- 
plegia are present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intention tremor of dissemin- 
ated sclerosis, cerebellar disease and lesions of the red nucleus arc so peculiar, 
and so widely different from the tremor of paralysis agitans, as to render 
confusion impossible. 

The one clinical condition, w'hich may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in the basal ganglia the same 
weakness, rigidity and tremors appear as occur in paralysis agitans. The 
distinction is not difficult, for the onset of lethargic encephalitis is usually 
acute, and the symptoms are definite. Moreover, the jiaralysis agitaus-like 
syndrome of lethargic encephalitis sometimes shows a progressive amcliora- 
tiqn, whereas paralysis agitans tends to a progressive downward course. 
The followiiig features present in post-cnccphalitic Parkinsonism but absent 
in true paralysis agitans are of value in making a differential diagnosis ; 
(i) a fluttering tremor of the closed eyelids ; (ii) tremor of the protruded 
tongue ; (iii) defect of convergence and of accommodation ; and (iv) excessive 
salivation. 

Course and Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the corresponding limb of the opposite, 
or to the other limb of the same side. In the latter case it has approximately 
a hemiplegic distribution, and it may remain for years much more evident 
upon one side of the body. The course is slowly progressive with variable 
rate. In some cases the malady may remain stationary for years, and this 
is more often seen in middle-aged subjects, before the disease has reached an 
incapacitating stage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to take a mpre continuously 
downhill pourse. Real improvement in the symptoms is never seen. A fatal 
issue may occur in as short a time as two years ; but this is exceptional, since 
paralysis agitans has little tendency to' shorten life. The average duration 
IS from 10 to 15 yeays, and since the major incidence of thp disease is in the 
sixth decade of life it will be sepn that piany of the patients arc of average 
longevity. Death may occur from intercurrent maladies, especially from 
broqphitis ; but more commonly, after the lapse of many years, the patient 
hepomes bedridden from increasing weakness and rigidity, ^nd sinks into ie^ 
condition pf sleepy asthenia which is sopn terpiinated by cpma. An upduly 
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high l)iood-pressur6 is Unusual in the subjects of Jiariilysis agitans, and it is 
noteworthy that they do not suffer from gross cerebral vascular lesions, SUch 
as thrombosis or haemorrhage. 

Treatment. —Paralysis agitans is One of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the rapidity of the degenerative proCcSs, should be 
employed. Where there is much rigidity, gentle exerOisc, passive move- 
ments and massage are useful. Care should be taken to avoid the falls which 
the unstable gait is likely to engender, since these are often followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleeplessness with a mixture of aspirin and small doses of barbitoUe 
(grs. 2 and 3). As might be expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rigid cases 
can do no good. In the latter type of case, some subjective relief may be 
obtained by the administration of tincture of stramonium or of helladUnnia 
(doses of from 5 to 21) minims), or of hyoscine hydrobroniide (grs. tJo 

by mouth thrice daily in chloroform water). These drugs may render hiove- 
inents freer, but they have no influence upon the tremor. When th'e patient 
is bedriddeji, great care must be taken with the skin, sijice the immobility 
of the trunk greatly increases the liability to the formation of bed-sores. 


HEPATO-LENTICULAR DEGENERATION 

Synonyms, — Progressive Lenticular Degeneration ; Wilson’s Disease. 

Definition. — A rare progressive disease of the nervous system, often 
familial, cliaracterised by involuntary movements, rigidity and hypertoiiicity, 
with contractures, without signs of pyramidal disease ; and by dysarthria, 
dysphagia, emotionalism and progressive eiiiaciai.>< >n. Several closely related 
clinical forms of the disease bear distinctive names : tetanoid chorea (Gowers), 
2 )seudosclerosis (Wcstphal), progressive lenticular degeneration (Wilson), and 
torsion spasm, and dystonia musculorum deformans (Thomalla). Cirrhosis of 
the liver occurs in all forms. The Kayser-Fleisc.her zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions are found in the corpus striatum. 

.Etiology.- -The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. The primary and essential 
lesion is in the liver ; its cause is unknown. Syphilis is not a factot. 

Pathology. — A multilobular cirrhosis, with “ hobnail ” liver, is always 
found after death. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. The nervous lesions ar(i purely degeiiefi^tive. 
In Wilson’s case they were' almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration aiid excavation of the ganglioh. Later 
observers have described lesions in many other parts of the nervous system. 
The lesions are ofteii most intense in the corpus striatUui, bat the noxious 
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trempr Ts^hicli is quite iinlil^e ^ny pthe^?, form of tremor, uu.d vliioh qften 
coutiuues during rest ; ^ind (3) the ^hsepce of apy qf the usual sigqs of oxgauic 
disease of the central nervous system. Difficulty may perhaps be experi- 
enced when the aspect is little marked, and the tremor is connned to some 
unusual situatiop, such as the face, tongue or neck ; but, if the possibility of 
tremor in any situation being that of paralysis agitans be borne in mind, its 
rhythmic rolling nature will give the diagnosis. When paralysis agitans is 
confined tq one aide of the body, the apjpearance of the patient may super- 
ficially psemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitans is marked, and the organic signs of hemiplegia, such as the 
extensor response in the plantar refiex, the increase in the deep reflexes, and 
the absence of the abdommal ^•eflex upon the paretic side are not present. Ip 
senile ttemqr the rhythmic rolling quality is absept, and the aspect is not that 
of paralysis agitans. In post-hemiplegic tremor the organic signs of hemi- 
plegia are present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial trernor excepted) a fine tremor. The intention tremor of dissemin- 
ated sclerosis, cerebellar disease and lesions of the red nucleus are so peculiar, 
and so widely different from the tremor of paralysis agitans, as to render 
confusion impos^sible. 

The one clinical condition, which may so closely resemble paralysis agitans 
as to be superficially indistinguishable, is a not uncommon end-result in 
lethargic encephalitis, where from a lesion in the bpsal ganglia the same 
weakness, rigidity and tremors appear as occur in paralysis agitans. The 
distinction is not difficult, for the onset of lethargic encephalitis is usually 
acute, and the symptom^ are definite. Moreover, the paralysis agitaixs-like 
syndrome of lethargic encephalitis sometimes phows a progressive amelioja- 
tiqn, whereas paralysis agitans tends to a progressive downward course. 
The follopfing features present in post-encephalitic Parkinsonism but absent 
iu true paralysis agitans are of value in making a differential diagnosis ; 
(i) a fluttering tremor of the closed eyelids ; (ii) tremor of the protruded 
tongue ; (iii) defect of convergence and of accommodation ; and (iv) excessive 
salivation. 

Course and Prognosis. — Paralysis agitans often begins in one limb, usu- 
ally the upper, and spreads thence to the corresponding limb of the opposite, 
or to the other limb of the same side. In the latter case it has approximately 
a hemiplegic distribution, and it may remain for years much more evident 
upon one side of the body. The course is slowly progressive with variable 
rate. In some cases the malady may remain stationary for years, and this 
is more often seen in middle-aged subjects, before the disease has reached an 
incapacitaj}ing sfage. Such arrest in the early stages is not often seen in 
young subjects, for in the latter the disease seems to fake a mpre continuously 
dournlulj pourse. Real improvement in the symptorns is never seen. A fatal 
issue may occur in as short a time as two yet^rs ; but this is exceptional, since 
par^ly^is agitans has littlp tendency to ^orten lire. The average duration 
IS from JO to 15 years, and since the major incidence of the disease is in the 
sixth decade of life it will be seen that m^ny of the patients are of average 
longevity. Death may occur from intercurrent especially from 

bronphitis ; but more commonly, after the lapse of many years, fhe patient 
hepomes bedridden from increasing weakness and rigidity^ apd sjnks jpfQ a 
condition pf sleepy asthenia ^hipb ia soqp fei^ininated by cpma. An upduly 
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liigli blood-pre^tir^ \ihiU9iial in tbe subjects of paralysis a'gitahs, and it is 
noteworthy that they do hot suffer ffoto grods cei*elbJral Vascular lesioils, isttbh 
as thrombosis 6t hemorrhage. 

Trfealmenh — J^aralysis agitans is bhe of the least tractable of njaladies 
even as regards the relief of symptobaS. Hygienic measured ahd tonic treat- 
ment, calculated to lessen the rapidity of the degenerative process, should be 
employed. Where there is much rigidity, gentle exerCisC, passive move- 
ments and massage are useful. Care shoiild be taken to avoid the falls V^hich 
the unstable gait is likely to engender, since these are ofteii followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleeplessness with a mixture of aspirin and small dosCs of barbitoiie 
(gra. 2 and 3), As might be expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rigid cases 
can do no good. In the latter type of case, some subjective relief may be 
obtained by the administration of tincture of stramonium or of helladbiinh 
(doses of from 5 to 20 minims), or of hyoscine hydrobromide (grs. ^ to 
by mouth thrice daily in chloroform water). These drugs may render move- 
ments freer, but they have no influence upon the tremor. When the patient 
is bedridden, great care must be taken with the skin, since the immobility 
of the trunk greatly increases the liability to the formation of bed-sores. 


HEPATO-LENTICULAR DEGENERATION 

SynonyiilS. — Progressive Lenticular Degeneration ; Wilson’s Disease. 

Definition. — A rare progressive disease of the nervous system, often 
familial, characterised by involuntary movements, rigidity and hypertonicity, 
with contractures, without signs of pyramidal disease ; and by dysarthria, 
dysphagia, emotionalism and progressive emaciatiuii. Several closely related 
clinical forms of the disease bear distinctive names : tetanoid chorea (Gow^ers), 
pseudosclerosis (Wcstphal), progressive lenticular degeneration (Wilson), and 
torsion spasm y and dystonia musculorum deformans (Thoinalla). Cirrhosis of 
the liver occurs in all forms. The Kayscr-Fleischer zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions are found in the corpus striatum. 

i£tiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. The primary and essential 
lesion is in the liver ; its cause is unknown. Syphilis is not a ractor. 

Pa.thology. — A multilobular cirrhosis, with hobiiuil ’ liver, is always 
found after death. There is good evidence that tlie cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. The nervous lesiohs are purely degenerative. 
In Wilson’s case they were almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy^ 
and even to complete disintegration and excavation of the ganglion. Later 
observers tave described lesions in. many other parts of the nerVnus system. 
The lesions are often most iffteiise lii the corpus striatiiih, blit the noxioiid 
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agent has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute hepatitis before the onset of nervous symptoms — attacks of diarrhcjea 
and vomiting, pyrexia, jaundice, migrainous headaches, haematemesis and 
sometimes definite ascites. 

The first nervous signs to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. This is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
fallow ; but sometimes there is extensor contracture of the latter. During 
s’eep the tremors cease, but the contractures do not relax. Dysarthria, of a 
s’urring type, results from affection of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and general emacia- 
tion follow ; and the patient becomes emotional, facile, docile and childish. 
There is no fibriUation or localised amyotrophy. The optic disks and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
symptoms, and impairment of sensation. The reflexes are not altered, as 
in the case in pyramidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration is about 4 years. 

Treatment. — None is known to have any effect upon the course of the 
disease. 

James (Jollier. 

W. J. Adie. 

Revised hy F. M. R. Walshe. 


KERNICTERUS 

Definition and iEtiology. — A yellow pigmentation of certain of the 
basal ganglia, associated clinically with motor disorders of the type known 
as extra-pyramidal, and found as a rare phenomenon in children who, normal 
at birth, develop jaundice within the first three days of life. 

In neonatal jaundice the brain may be diffusely pigmented, or more 
rarely the pigmentation may be confined to the putamen, subthalamic and 
dentate nuclei, the cornu Ammonia and fascia dentata. To the latter variety 
(ff jaundice of the brain the name ‘‘ Kejnicterus ** has been given by Schmorl. 
The nerve cells in the affected masses of grey matter show evidence of 
destruction and degeneration, while the nerve fibres are demyelinated. 

Symptoms. —The child is healthy at birth, but within a few days develops 
intense jamidice, usually the form known as icterus gravis neonatorum, 
though kernicterus has been found in association with septic jaundice. The 
onset of jaundice is followed within 24 hours by tonic and clonic movements, 
muscular rigidity and opisthotonos, alternating with periods of flaccidity. 
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If the child survive, within a few weeks involuntary movements of choreo- 
athetoid form develop. Emotional instability and mental retardation appear 
as the child grows older. 

Prognosis. — The cases so far identified and on record are too few to 
allow of any generalisation as to the expectation of life of the subjects of 
this malady, but in two cases recently reported by Greenfield, one patient 
died at the age of three months, the second at nine years. 

Diagnosis. — Athetosis and comparable forms of involuntary movement 
are not rarely seen in children, and are in the majority of instances not 
associated with kernicterus. Yet when a case of such motor disorder is seen 
in a child in respect of whom there is a history of neonatal jaundice, the 
possibility of this disease should be borne in mind. Again, the development 
of marked symptoms of organic nervous disease immediately after the 
appearance of severe jaundice in a newJy-born infant should lead to a con- 
sideration of this condition as the probaWe pathological basis. 

Treatment. — There is no evidence that the condition is susceptible to 
any mode of treatment. 

E. M. R. Walshe. 


EPILEPSY 

Synonym. — Idiopathic Epilepsy. 

Definition. — A condition characterised by suddenly occurring disturb- 
ances of cerebral function, prone to occur over long periods of time or even 
through life. Of the intimate nature of the disturbance all we know with 
certainty is that a series of characteristic changes in the normal electrical 
activity of the cortical nerve cells accompanies it. The clinical forms of the 
disturbance suggest that this involves both lost? and release of function in 
various regions of the brain. 

iCtiology and Pathology. — ^Few problems in medicine have been more 
obscure, or more provocative of speculation and of controversy than the 
nature of epilepsy. It has been widely assumed in the past that there is an 
idiopathic epilepsy, a definite and often heritable disease, with an individuality 
and natural history of its own, and one of which the characteristic and often 
the sole expression is the fit. 

On the other hand, it has also long been realised that fits clinically in- 
distinguishable from those of idiopathic epilepsy may occur in the course of 
many and diverse affections of the brain, as, for example, in certain in- 
fiammations, degenerations, intoxications and also in association with new 
growths. Such fits have been placed in a category of symptomatic epilepsy, 
the relation of which to the idiopathic variety never admitted of clear formula- 
tion. 

These facts have led some writers to maintain that epilepsy is no more 
than a symptom, one expression of many and diverse neuro-pathological 
processes, and because of this manifold causation they prefer to speak of 
" the epilepsies.” Against this view it may be urged that not one of these 
pathological processes is necessarily, or even commonly, productive of fits and 
may occur without their development. Such processes cannot therefore be 
wholly or even primarily responsible for the fits that may, upon occasion^ 
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accompany them. As the late Eimuer Wilson, a strong supporter of the 
purely symptomatic nature of epilepsy pointed out, The fit, the fundamental 
symptom of epilepsy, has no histopathology.” In this statement we see that 
the fit has become a symptom of a symptom. Again, he stated, The number 
of epilepsies for which no cause other than that of inherent irritability can 
bo discovered is being steadily reduced,” This pronouncement speaks in 
favour of a unity rather than of a diversity in epilepsy. 

It is probable, therefore, and the evidence about to he stated supports 
the suggestion, that the fit, and the tendency to its recurrence that we call 
epilepsy, owe their production to some abnormal quality of structure or of 
function in the brain, and that the many pathological processes that may give 
rise to fits — as incidental but not essential phenomena — are no more than 
secondary and contributory factors capable of fit production in the susceptible 
brain alqne. Yet even if there be but a single essential factor common to all 
fits, it still renaaina practically useful, if not necessary, to speak of an idio- 
pathic and a symptomatic epilepsy. For purposes of diagnosis, prognosis 
and treatment the distinction is clearly important. We must separate the 
two, for example, when we proceed to generalise as to the heritable qualities 
of epilepsy, and the treatment of a case of uraemia with fits is clearly widely 
different from that of a case of idiopathic epilepsy. This distinction still 
allows us to suppose that in idiopathic epilepsy the “ fit threshold ” of brain, 
as Lennox expresses it, is so low that the ordinary activities of life and very 
minor fluctuations in bodily health are sufiioient to fire off a fit ; while in what 
we call symptomatic epilepsy, the threshold is higher and is only crossed when 
some gross superudded disturbance of the brain — of wholly independent origin 
— ris Buperadded. 

The general point of view thus summarised finds a considerable measure 
pf support iu the recent researches of Lennox, Gibbs and others upon this 
subject. They have employed an instrument known as the electro-encephalo- 
graph which promises to do for the brain what the string galvanometer of 
Binthpveu has done for the heart. It was originally observed hy Berger (1929) 
that regular oscillations of potentials of a rhythm of 10 per second could be 
detected if electrodes applied to the scalp were led off to a recording instru- 
ment. This work has since been confirmed and very considerably amplified 
by Adrian in this country and many other observers. It is known that these 
oscillations, or, as they are called, brain potentials, are due to tfie electrical 
activity of cortical nerve cells. The various rhythms, and their sources in 
the cortex, that come within the normal range of variations in the healthy 
subject have been studied, and it has subsequently been found that in the 
epileptic subject these rhythms undergo characteristic variations during the 
course of the fit. These observations may be summarised as follows (Lennox) : 
Every fit is accompanied by a disturbance of the normal electrical activity of 
the brain. The three main types of fit have distinct forms of altered rhythm, 
the distinguishing feature being the frequency of the waves. In the major 
fit the waves are abnormally fast ; in the minor fit they are alternately fast 
and alow ; while in the sorcalled psychical fit the waves are slow. The pattern 
for each patient is apt to show individual peculiarities which repeat themselves 
in sucoesaive fits. 

The electro^encephalograph also records fits which are clinically invisible 
(“ subclininal '’) and abaorm^ variations of rhythms in epileptic sul^ects may 
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be found during the intervale between fits. These eleptrieal changes 
found alike in ‘‘ idiopathic and in “ symptomatic ** fits, and afford further 
evidence in favour of a unity in epilepsy rather than of a number pf 
epilepsies.’’ 

Lennox suggests that epilepsy may, therefore, be regarded as expressing 
a defect in the rhythm-regulating mechanisms in the brain, or in other words 
as a “ paroxysmal cerebral dysrhythmia.” He also suggests that the cause 
of epilepsy is never single, that there is a fundamental cause ; namejy, an 
inherent instability of the brain, and a secondary or contributing cause. Of 
such there are probably very many, and it is the combination of the two that 
evokes the fit. It should be borne in mind, however, that we can say no more 
with certainty than that these variations in cortical electrical rhythm accom- 
pany the fit. We may not in the present state of knowledge say that they 
cause it, and the search for the factor or factors productive of the electrical 
disturbance remains for the future. 

Tfiis brings us to a consideration of the many factors that in the past 
have been held responsible for the production of fits. These do not demand 
or deserve any detailed discussion, for they are predominantly speculative 
and have always lacked confirmation, either pathological or biochemical. 
Disturbances of metabolism, of endocrine function, and of acid-base equi- 
librium have all been invoked. Yet research has failed to find any constant 
or characteristic disorder of protein, fat or carbohydrate metabolism, or of 
endocrine function of any kind, nor have studies of the blood in respect of 
its cellular or chemical composition been other than negative. The uncertain 
influence of metabolic and endocrine disorders, when these are manifestly 
present, in the production of fits tend to strengthen the growing view that 
none of these factors plays any but a secondary and contributory role in the 
malady. There are, on the other hand, certain well-known clinical features 
of epilepsy that have in the past been deemed to ]^oint to the importance of 
some metabolic variations in exciting fits ; thus, the increased incidence of 
fits in women at the time of the katamenia, and their common cessation during 
pregnancy have been noted in this connection. 

The features of the fit suggest that the functions of the affected regions 
of the brain may be disordered in several ways, by suppression, as, for example, 
in the blunting or loss of consciousness which is probably the most coi^tant 
and invariable feature of epileptic fits of all kinds, and by release, as in the 
hallucinations (visual, auditory and gustatory, etc.), the delirium and auto- 
matism that are sometimes seen. The actual convulsive moments of the 
generalised or of the Jacksonian fit can hardly be regarded as release symptoms 
but point from their form and character to irect stimulation of cortical cells. 

Morbid Anatomy , — As has already been stated epilepsy has no histo- 
pathology, though in the brains of chronic epileptics various minor change 
have been noted. Much of the material from which information on tnis 
point has beeu gathered is useless, since the subjects have been aments or 
dements, and the relation of the changes found to the occurrence of fits during 
life is uncertain. Among the changes thus found are smallness of the bram* 
meningeal thickening, convolutional atrophy and fibrosis of the Pacchionian 
bodies. But none of these is invariably present, and we say that there are 
up certaiqly essential macroscopic changes in the epileptic brain. Histological 
examination has proved equally iuconolusive. Sclerosis of the cornu Ammonis, 
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coBsisting of degenerative changes in nerves, cells and gliosis, have long 
since been reported, bnt of their significance nothing can be said. In short, 
as has been already stated, “ there is no histopathology of the fit.’^ Examina- 
tion of the endocrine organs has also given no significant results. 

Heredity . — In the past great stress has been laid upon the alleged heritable 
qualities of idiopathic epilepsy, and they have been made the basis of sweeping 
prohibitions in the matter of the marriage and child-begetting and -bearing 
of epileptic subjects. Nevertheless, it seems that direct transmission of 
epilepsy from parent to child is exceptional, and this has certainly been the 
experience of the present writer in dealing with the abundant material that 
presents itself at the out-patient clinics of such an institution as the National 
Hospital. Recently Cobb has expressed the view that on so-called eugenic 
grounds as high a proportion as 90 per cent, of epileptics cannot reasonably 
be advised against marriage. Statistical reviews by others (e.g. Muskens, 
Marchand) seem to confirm this view. Marchand maintains that after the 
exclusion of all those cases of epilepsy in which gross external factors, such 
as syphilis, injury, etc., can be excluded there is nothing that can be called a 
familial epilepsy capable of direct transmission without the intervention of 
adventitious factors. In congenital alfections resulting from developmental 
defects of the ectodermal layer, epilepsy when it is seen is no more than the 
symptom of a cerebral lesion. In support of these views he has been able to 
marshal a great weight of evidence. On the other hand, recent electro- 
graphic observations of Lennox suggest that in the parents (one or both) of 
epileptic subjects abnormally wide fluctuations in the rhythm of the brain 
potentials arc unduly frequent, and it may be that while epilepsy as such is 
not inherited, some instability of cortical cell function may be inherited, 
which in combination with other factors (when one or more of these chance to 
be present) lead to the appearance of epilepsy. This is approximately what 
Marchand maintains in more general terms. 

Exciting Carnes of the Fit . — In the majority of cases of idiopathic epilepsy 
no cause whatever can be found for the occurrence of the first fit. It may 
follow unpleasant emotional excitement, alcoholic excess, or may occur 
completely unheralded while the subject is in his normal health and environ- 
ment. In the case of frankly symptomatic epilepsy, metabolic disturbances 
in early life, and especially rickets, are potent causes. Acute intoxications 
with absinthe, lead, bismuth and many other poisons may invoke epilepsy, 
as may also the poisons occurring in the specific fevers in childhood, in uraemia, 
cholaemia, hyperpiesia and puerperal eclampsia. And although in these 
intoxications the epileptic phenomena do not usually recur after the cause 
has disappeared, yet there is not one of the above-mentioned conditions 
which has not been followed by persistently recurring epilepsy. Injury to the 
brain of any nature whatever, whether from violence from without or from 
disease within, may cause epilepsy. , Traumatic cases in which the brain 
has been severely wounded are not associated with epilepsy in a greater 
percentage than 5 per cent. Cerebral tumours, agenesia, encephalitis 
meningitis, cerebral syphilis and vascular lesions give a higher percentage, 
which in children has been placed as high as 30 per cent. Another form 
of symptomatic epilepsy that should be borne in mind when a previously 
normal person who has lived abroad, particularly in the tropics, develops 
epilepsy is that due to cysticerosis. The cysticercos or bladderworm stage 
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of T. Solium normally develops in the pig, and infestation of man by the 
adult tapeworm is due to eating pork thus infested. Man may also accident- 
ally eat tapeworm eggs and serve as the intermediate host, the embryos 
showing a tendency to invade the brain. MacArthur, who has drawn atten- 
tion to this factor in the development of fits, records 20 personally observed 
cases of cysticerosis of the brain, 6 of them soldiers invalided from abroad. 
The fits may be Jacksonian in type or generalised. 

Symptoms. — Prodromata. — The circumstances which immediately pre- 
cede the occurrence of an attack are of some importance. Speaking generally, 
it is uncommon for an attack to occur when the attention is fixed, or when 
some act is being performed, and from this it follows that the epileptic is 
relatively or absolutely free from attacks when at work and doing, and only 
in the rarest cases comes to harm or injury from accident. Some patients 
are able, by an effort of will in fixing attention, or by the performance of some 
vigorous action, to arrest attacks which have already begun. 

Sometimes a change in the general condition of the patient may make him 
aware, or may acquaint those around him, that an attack is pending, and 
such signs of altered metabolism may herald an attack for from a couple of 
hours to a week. Headache, irritability, restlessness, euphoria, lethargy, 
somnolence, unusual appetite and a peculiar vacant look may all be met with 
in this connection. 

Not infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, 
a sense of strangeness, “ dreamy state,” jactitations of any of the muscles 
exactly resembling those seen in uriEinia, slight auras, giddiness, sneezing and 
yawning. 

Description of the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the same subject — indeed, it is unusual 
for tits to be always of the same type in one subject. They tend to vary 
both in degree and nature. They are usually lifvided into the less spec- 
tacular “ minor ” attacks, in which spasm is not a prominent feature ; and 
^ major ” attacks, in which spasm is conspicuous. This distinction is purely 
artificial, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. Further, the minor attack 
often is the initial manifestation of the major attack. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

1. Shnple jactitation . — Single twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They are conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “ subs^tus ten- 
dimum,” of uraemic and eclamptic attacks, and in the “ typhoid state.” 
They may be not infrequently noticed in the epileptic person when he is 
otherwise well, and engaged perhaps in conversation or other occupation. 
Gowers emphasised epileptic twitching as a prodroma of an oncoming severe 
attack ; but while in some instances this is undoubtedly true, yet it fre- 
quently occurs when no attack follows. It has been called “ epileptic 
myoclonus.” 

2. Simple loss of consciousness . — In this, the commonest of all minor 
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Menomeha, tKere ia a simple break in the continuity of cohsciduenees. The 
traiu of thougijit and action is suddenly arrested for a feir seconds, kud the;re 
is k sudden stillfiess 6f pdsture and facial eiptfession which ktirkcts the 
attention of a witness. The face mUy .show suddeii pkllcfr, a Vacaht eiptes- 
kion, arid curious fixity of the eyes, irith large pupils. The pktierit does riot 
fall, or niove, 6t dtop ahything that he is holding. In a fe^ kecorids thk attack 
is over, leaving the patient uriable to describe what has happened, perhaps 
a little confused for some seconds, sometimes emotional and everi Hysterical. 
More often He continues what he was about as if nothiiig had happened. 
Such attacks sometimes occur very frequently, even hundreds iri a day. 
They are characteristic of pyknolepsy, in which the prognosis is absolutely 
good, and also of a form of epilepsy in which rapid mental degeneration 
occurs and in which the prognosis is equally bad. Further, they may occur 
in organic disease of the brain. 

3. Simple loss of consciousness with falling . — The patient suddenly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches the ground first, and his forehead receives the bruise. He 
regains consciousness immediately, and picks Himself up as if nothing had 
happened. It is not uncommon to see forehead ohe region of sbars, as 
the result of repeated falls ; to prevent these a pneumatic jprotector should 
be worn. This form gave rise among the ancients to the name “ falling 
sickness,” or “ morbus cadueeus.” In another form of this type the head, 
Or the head and trunk, alone are affected. The patient does not fall, but 
simply drops the head forward — “ nodding spasm,” or “ spasmus nutans ” ; 
or he drops the head and bends the trunk forward — ‘‘ salaam spasm.” 

4. Simple loss of consciousness with slight spasm . — This forms a ^kda- 
tion from the above types to the definitely convulsive seizures. The Spasm 
is seen as conjugate deviaticui of the eyes, and perhaps of the head also, or 
it takes the form of laryngeal and resjmatory action, giving rise to a groaning 
noise, or may involve any part of the musculature. 

5. Local fits . — First studied by Hughlings Jackson, these events have 
the name of ‘‘ Jacksonian epilepsy,” arid this term Has unfortunately become 
coupled with comriion errors that are no part of Jackson’s teachings. These 
are (1) that some local disease invariably underlies the Jacksonian fit, and 
(2) that the Jacksonian fit necessarily consists of local inotor convulsion. 
Actually, in many cases naked-eye and microscopic eiaminatiOil may fail 
to reveal any local lesion, and none such may be present. Also, the Jack- 
sonian fit may consist of phenomena involving any possible cortical function. 
^ may be added that local disease of the brain quite cointtiouly evokes 
generalised fits indistinguishable from those of idiopathic epilfeps^, arid 
conversely that the latter form of epilepsy riaay express itself in the form 
of Jacksonian fits. 


Psychic fits . — These may take the form of peculiar mental stkteS, of 
instantaneous onset, remembered afterwards sometimes in exquisite detail, 
sometinies only in vague character. Emotional conditions of feat or hOrror, 
which may cause the })atient to attempt with violence to escape from his 
surroundings — “ cursive ” epilepsy — may occur. Or, the attacks may take 
the form of a sudden feeling of misery, or an intense sense of personal i)vrqng' 
doing, a sense of intense familiarity in surroundings which arc urifai^liar, a 
sudden sense of strangeness, as in a patient whose fit wak “ suddenly seeming 
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to bfe soiliewhere else,” a sense of ettphoria or of intense nie^tal eheirgy’, k 
dreamy often associated with smackihg of the lips and chanipihg 6t 

swallowing movements, which often has a Pleasurable elhotionai tblie. 
Again, the pSybhic fit may take the form of a highly cbinplbi atid detailed 
hallucination. 

Visual Fits . — These may take the form of negative phenomena, SUph afe 
dimness of vision, complete darkness or hemianopia, ot of positive effects, 
such as flashes of light, scintillating stars or balls of foe, or of both togbthet 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits . — The hallucinations of sound may be of any nature — 
hissing, booming and elaborate musical sensations, as of bells, being common. 
There is usually a sense of coincident deafness or “ far away ” hearing, which 
passes off with or soon after the sound. 

In one case the fits could always be produced by sounding the hallucina- 
tion note upon the open diapason of an organ. No other note or souiid 
produced the fit. (Such directly excited fits, though very rare, are Well 
known in connection with olfac.tory, visual, auditory and common sensory 
stimulation, and have been termed “ reflex epilepsy.”) 

Olfactory a'tid gustatory fits . — These hallucinations are always de- 
scribed as of “ favour,” usually iiilpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state already referred to may be associated. From the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and froifi 
the common occurrence of fits of this character in lesions of theSe tjonvolii- 
tiotts, this type of fit is often referred to as the “ uncinate fit.” 

Sensory fits . — These hallucinations may have their seat of commence- 
ment in any part of the body. They may remain local, but more commonly 
they spread from the point of origin in terms of the local representations of 
the body in the cerebral cortex, and usually frbm the periphery towards the 
trunk and head, but a sensory fit may spread to the extreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before asceiid- 
ing to the head. It may be bilateral, confined to the anterior or posterior 
aspect of the body. 

The sensation may be described as “ numbness,” “ tingling,” “ pins and 
needles,” “ vibration,” “ rushing,” as if the limb were withering,” much 
more rarely actual pain. Sometimes the sensation ife indescribable. The 
sensory attacks have their origin in a local disturbance of the parietal region 
of the cortex, and may indicate the presence of an organic lesion in that 
region. They may be accompanied or followed by temporary loss of sensi- 
bility, in the form of astereognosis, loss of sense of position, or anesthesia. 

Another group of sensory fits for which it is impossible to give any 
definite cerebral localisation at present, is that of the so-called Visceral aurAs, 
which are mainly refeited to the distribution of the vagiiis nCrVe. Such ai^e 
the very commonly occurring “ epigastric'” senlsatioU, and s'ensatibiis df 
choking, dyspnoea, nausea and cai^diaC Sensations. 

It is quite posi^re that the ^adCn feelings of tnalaiee ior of faintUh'SB 
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which may constitute the main feature of some epileptic attacks are 
expressions of the sudden lowering of blood pressure which is known to 
immediately precede the epileptic attack. 

Disturbances in the realm of the vestibular nerve are common indications 
of epilepsy. Sudden giddiness may be the sole indication of epilepsy, and 
is a common initial event in major attacks. It may be indicative of the 
sudden fall of blood pressure, or the feeling of rotation may be consequent 
upon early spasm causing conjugate deviation of the eyes. 

It must be carefully borne in mind that all the phenomena which have 
been described above may occur as isolated events and so constitute the 
epileptic attack. Often, however, the disturbance of the cortex spreads 
widely, involving general convulsion and loss of consciousness ; but the 
initial phenomena are remembered by the patient as the “ warning ” of the 
attack and have from ancient times been termed “ auras,” when preceding 
general convulsion. In reality, they constitute the essential part of the 
attack as showing the region of the brain in which the disturbance starts, 
and in every patient who has such “ warnings ” preceding his severe 
attacks, the warnings occur at times by themselves without any such 
sequel. 

Motor Jits {sirnjple 'paralysis ). — This is the rarest of all forms of the 
epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon disappear. It may occur as an isolated phenomenon. 
More often a slight “ minor ” attack or a local sensory attack accompanies 
the onset of the paralysis. Sometimes such an attack may result from local 
disease of the brain. Such attacks when involving the right face or right 
side of the body may occasion aphasia, or the aphasia may occur alone as 
the attack of simple paralysis. Such attacks of simple paralysis without 
convulsion are well known in ursemui, hyperpiesia, metallic poisoning and 
general paralysis of the insane. 

Local convulsion . — The common foci of onset are the angle of the mouth, 
the thumb and index finger, and the great toe, but the spasm may occasionally 
begin elsewhere. It rarely produces conjugate deviation of the eyes as a 
primary movement, but usually in association with, -and secondary to, 
deviation of the head. The convulsive movements may remain confined 
to their place of onset throughout the fit, or may spread widely so as to 
involve a whole limb, one-half of the body, or the entire musculature. In 
fits involving the musculature of the right half of the face and tongue, speech 
is usually lost during the attack and returns shortly after its cessation. 
Spasm never afifects the muscles of one eyeball alone, but the spasm is in 
terms of conjugate deviation of both eyeballs in one direction. The same 
rule applies when the neck is affected, for the head is then either rotated 
to one side or extended or flexed on the chest. With the other bilaterally 
associated muscles it is different, for the tongue is affected on one side only, 
as is also the face. The onset is with tonic spasm, which after a little while 
gives place to broken or clonic spasm, becoming more and more intermittent 
and finally ceasing. In some cases, but by no means in all, the convulsion 
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leaves varjang degrees of weakness in the affected muscles — Todd’s paralysis 
or post-epileptic paralysis, with transient signs of loss of function of the 
pyramidal system, such as loss of trunk reflexes, increase of jerks, and 
extensor plantar reflexes. 

Epileptic spasm usually puts the hand in the position of extension at 
the interphalangeal joints, flexion and abduction at the metacarpo-phalangeal 
joints, flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and inturned, with extension at the knee and hip. Usually the 
trunk is in opisthotonos. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits are usually of 
slight severity and duration, and are almost always general and very rarely 
local. 

On the other hand, the spasm may be clonic only. The simple jactitation 
already described may be taken as a simple clonic fit. Local fits, especially 
of the face and of the hand, may be purely clonic. Again, some of the most 
severe of all general epileptic convulsions are clonic throughout so far as 
the limb and trunk musculature is concerned, but some tonic conjugate 
deviation of eyes and head is usual. 

Loss of consciousness in heal fits , — This seems to depend upon the 
extent of the cortex involved. With narrowly confined fits there may be no 
impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described to me a slow visual fit as it was occurring. When the 
fit spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause some impairment, and if it involves both sides generally 
consciousness is always lost. 

General convulsive fits {haul or grand mol ), — There is some reason for 
believing that every major attack has a local commencement in some region 
of the brain, and that it is in reality a local fit which rapidly becomes general. 
When such an attack commences with a local aura there is proof positive of 
local commencement. When it commences with conjugate deviation of 
head and eyes to one side, this is certain indication that the disturbance com- 
mences in the opposite hemisphere. When the spread of the disturbance is 
so rapid as to cause instant loss of consciousness there is no memory to retain 
the initial event of the attack. The seizure may begin with any of the local 
manifestations above described, the epigastric aura and giddiness being two 
of the most frequent. Or the patient may be only aware of his attacks from 
the condition in which he finds himself after their occurrence. The tonic 
spasm commences with conjugate deviation of both eyes to one side, followed 
by rotation of the head to the same side. The blood pressure falls, the 
countenance is for a moment pallid, the eyes widely open, the pupils dilated, 
the cornem insensitive. The march of the tonic spasm usually causes head 
retraction and opisthotonos ; the upper extremities are stiff in flexion and 
adduction, the lower extremities in extension. If standing, the patient falls 
usually baeWards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,” and the respiratory movements being 
no longer possible the face darkens with the as^yxia, and the sphincters 
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may relax, with the evacuation of bowel or bladder. The protruaor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. 4ffter the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with sur- 
vival, it begins to break into a series of sudden sjiock-like, jerky movements — 
the clonic spasm — which continue for some seconds, becoming less regular 
and occurring at longer intervals until, with a final jerk, the muscles becoTne 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm have allowed the respiratory movements to return and to churn up 
the saliva, often bloodstained, which escapes at the nose and mouth in the 
form of froth. At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes absent, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patient is 
dazed, feels ill, has marked headache, and if loft to himself soon sleeps heavily 
for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient face downwards, so that he has drowned in a 
puddle an inch deep and has been asphyxiated by his own pillow. The 
latter event is by very far the commonest way the epileptic meets his death 
from accident in a fit. 

The epileptic cry , — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
piercing screams with It is coming ! It is coming ! ” before the convul- 
sion commenced. It is curious how rarely any memory of such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for the obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory spasm occur before the larynx has 
gone into spasm or after it is in spasm, there can be no laryngeal noise, but 
only the commonly witnessed pharyngeal and buccal grunting and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority of the cases. 

Tongm-biling , — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is always 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw h^ gone into tonic spasm or after it has broken into clonic 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. 

Incontinence , — Though common, incoiitinence is by no means the rule 
even in severe attacks. More often it is the urine alone that is evacuated, 
much more seldom the bowel alone, still more rarely both. A rare phenomenon 
during uu epileptic fit is seminal emission. The occurrence of this has been 
denied^ but the present writer has seen it occur. 

Secondofy aven^.-^The degree of asphyxia during the attack may 
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be severe, and blood vessels may give way under the stress, with the pro- 
duction of surface eochymoses or deep haemorrhages, including cerebral 
hfiemorrhage. The spasm is powerful and may give rise to much subsequent 
aching, as if the patient had been beaten all over. It may dislocate joints^ 
rupture muscles and even break bones. A dislocation once produced in a 
fit always recurs with subsequent fits. 

Duration of ejyileptic attacks . — Two minutes may be given as an 
outside time-limit for the duration of an individual attack, from its com* 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks are described as of much 
longer duration. When analysed, such attacks will be found to be a series 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Conditions qfter attacks. — The epileptic fit may leave no after- 
effects whatever, even though it be severe, but this is unusual. Qn the 
other hand, even the slightest attacks may cause conspicuous sequela. 
Sleep and headache are very common, especially following convulsive 
attacks, and they may be alternative effects, in that if sleep occur there is 
no headache, but if it be prevented there is severe headache. The post- 
epileptic paralysis of Todd has already been described, and also the aphasia 
which may follow right-sided attacks. The mental state is usually affected 
by the attack, and returns to the normal — ^sometimes quickly, sometimes 
slowly. Commonly the patient is dull and dazed, speaking at random, 
unreceptive, irritable, and does not fully recognise his surroundings. During 
this state of impaired consciousness he may pass into a condition of mental 
automatism, in which various acts are performed in a conscious manner 
but of which no recollection is afterwards retained. One patient always 
prepared for bed after her minor attacks, and prt'»ceeded to undress in the 
stalls of a theatre. The acts performed during post-epileptic automatism 
may have a true relation to the life and mentality of the patient. He 
may do spiteful and criminal acts to those he dislikes. This fact has an 
important bearing as regards the criminal responsibility of the epileptic. In 
other cases a patient after recovering from the epileptic fit passes at once 
into a state of hysterical convulsion. Both these post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, 1 have not come across any accident from this cause. 

Mental Deterioration and Aberration in Epilepsy. — ^Many epileptics^ 
especially those who have frequent attacks, show signs of mental dete- 
rioration, which is often progressive, and which may become severe and end 
in chronic insanity \ while others show no such xnontal trpubles, and some 
of these fulfil a long life with the highest standard of capacity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, though the latter is widely held to be more frequent and 
more severe when many minor attacks occur. 
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The tendency to mental failure is greatest in the cases which commenct 
in childhood, and lessens as age increases ; while, again, in the epilepsy com- 
mencing in the degenerative period of later life, the incidence again increases. 
In its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of intel- 
lectual power, weakened capacity for attention, and often defective moral 
control. Mischievous restlessness and irritability may develop to vicious 
and criminal tendencies with advancing age. Every grade of intellectual 
defect may be met with, to actual imbecility. Paroxysmal outbursts of 
mental derangement may be met with, sometimes transient and immediately 
following a fit, sometimes without a fit, and sometimes lasting for weeks 
or months. From what has been written above upon the cause of the 
mental disturbance in metabolic dyscrasia, these events will be easily 
explicable. 

Periodicity. — While some patients may have fits at any time and at all 
times, yet there is a tendency in the majority for the attacks to occur at 
particular epochs and not at others. Epilepsy may be strictly “ nocturnal 
or “ diurnal.” It may occur only on rising in the morning, or solely at the 
menstrual epoch. The fits may come in batches of several in one day, at 
intervals of many months, while 7-, 14- and 28-day periods are common. 
A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy. “ Rare ” fits, which occur at very long intervals, are 
apt to present the most severe convulsion ever witnessed. 

Special Varieties op Epilepsy 

Epilepsy from Local Disease of the Brain. — Almost any lesion of 
the cerebral hemispheres may produce symptomatic epilepsy. But not more 
than 5 per cent, of all such lesions do this. The convulsions which may occur 
in cerebral thrombosis, encephalitis and meningitis are examples of epilepsy 
incident with the onset of an acute lesion. Usually the epilepsy is incident 
when the lesion has been present some considerable time. Lesions of the 
brain in childhood seem to be more commonly associated with epilepsy than 
when occurring in adult life. Agenetic states of the brain of prenatal origin 
(cerebral diplegias) are associated with epilepsy in 30 per cent, of the cases, 
and infantile hemiplegia is followed by epilepsy in about the same proportion. 
Increased intracranial pressure alone seems capable of causing fits, as in 
hydrocephalus and subarachnoid haemorrhage, and this may be a factor in 
the epilepsy of intracranial tumours and meningitis. Abscess seems very 
rarely to produce fits. 

The fits caused by local lesions may be in almost every respect identical 
with and indistinguishable from the usual type of epileptic manifestation, 
from the slightest momentary minor fit, all through the local sensory and 
motor fits, to the severe general conviilsion of instantaneous onset and 
immediate loss of consciousness. There are the same auras and the same 
sequels. It may perhaps be said with relative truth that the splanchnic 
auras (epigastric, cardiac, etc.) are uncommon, and that there is a greater 
tendency for consciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
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holds an intermediate position, and its nature is often indicative of the 
position of the lesion. 

Pyknolepsy. — This is a form occurring in children, so called because of 
the great number of the fits which may occur daily. These are of the slight 
minor tjrpe, any sign of spasm being infrequent. It is rare for any major 
fit to occur. There is no mental impairment whatever, no deterioration of 
health, and no result is obtained by any form of treatment. The malady 
invariably ends in spontaneous cure, usually before or at the age of puberty. 
Its separation from minor epilepsy is of uncertain validity. 

Cardiac Epilepsy. — This is a convenient term for the epilepsy which 
occurs in Adams-Stokes’ disease, and in paroxysmal tachycardia, and for the 
fits which may occur in congenital heart disease and in some forms of cyanosis. 
They cannot be the equivalents of asphyxial convulsions, for they are not met 
with in severe chronic cyanosis, and, on the other hand, there is usually no 
cyanosis at all when fits occur in Adams-Stokes’ disease. 

Vasovagal Attacks. — Under this misleading title, Gowers described 
a recurrent paroxysmal symptom-complex with some or all the following 
components : a sensation of fullness in the epigastrium ; preecordial pain or 
discomfort ; difficulty in breathing ; a sense of impending death ; a slowness 
of mental operations but without disturbance of consciousness ; a sense 
of physical fatigue ; and coldness of face and extremities. These symptoms 
wax and then wane gradually, and may be present for as long as 4: hours 
from onset to disappearance. 

Gowers stated that he used the term “ vasovagal ** as a purely descriptive 
one, but without implying any theory of causation. Unfortunately, those 
who have adopted his terminology have overlooked its lack of foundation. 
Further, the various descriptions of these attacks to be found in the literature 
are based almost wholly upon hearsay, the attacks themselves being but 
rarely observed, and do not provide any evidence of vasovagal involvement. 
Thus, the pulse is said to be accelerated, not decreased or irregular, while 
the facial pallor and coldness might equally be the result of local vaso- 
constriction or of splanchnic dilatation. A further vagueness has been lent 
to the conception by the different senses in which it has been employed. 
Thus, Collier has used the term for attacks in which convulsions and loss of 
consciousness occurred, though Gowers expressly stated that consciousness 
was not disturbed. In short, the term has no precise meaning, no sound 
basis of observation, and no proper place in neurological ternunology. 

The alternative term recently suggested for the attacks described by Gowers, 
namely, “ periventricular epilepsy,” must also lack value until we have 
some precise information as to the nature of the attacks themselves. Lewis has 
pointed out that the term “ vasovagal ” may rightly be applied to the common 
fainting or syncopal attacks, and it is better to restrict the term to these. 

Myoclonus Epilepsy. — In this group are included : (1) Epilepsy of an 
ordinary type in which there is much simple epileptic jactitation of the 
muscles between the fits ; (2) cases of Unverricht’s myoclonus in which 
epilepsy is coincident. 

Status Epilepticus. — In this condition severe convulsion succeeds 
severe convulsion at short intervals without any return of consciousness 
during these intervals. It is as if convulsion recurred so soon as the body 
recovered sufficiently from the exhaustion produced by the last convulsion. 
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M^aii^hile the temperature rises, and may reach a hyperpyrexia. The 
difficulty in feeding and watering, the severe muscular exertion and the 
pyrexia add the dangers of acidosi^ t6 those of exhaustion, and the patient 
is very apt to succuriab. Status epilepticus must not be confused with fre- 
quently recurring fits ih which there is some return to consciousness diiting 
the intervals, though it frequently develops from such a condition ; for the 
latter are not accompanied by a rising temperature, are more readily subdued, 
and are hot of nearly so severe a prognostic import. If the convulsions 
cannot be stopped by treatment, the patient usually dies from sudden collapse, 
or, the fits ceasing, he remains delirious for a while, with rapid heart and high 
temperature, and dies of cardiac failure. Status epilepticus may be niet with 
in acute lesions of the brain and ih chronic lesions such as general paralysis 
of the insane. It may occur in acute poisoning with lead, bismuth and 
absinthe. It may develop suddenly in any t 3 rpe of epilepsy whatsoever, 
sometimes without apparent cause, sometimes as the result of over-exertion 
and excitement, sometimes when medicines which have been regularly 
administered and which have kept the fits in check are suddenly cut off. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and especially of the slight forms, 
little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurrence, and 
the circumstances of the moment, are useful aids. 

From syncopal attacks (rapid lowering of blood pressure) epilepsy can 
often be distinguished by the slow onset, the gradually increasing pallor or 
greyUess, the distancing of sound, the nausea and flatulence, the presence of 
an obvious cause, the length and the stillness of a fainting attack. 

The hysterical attack is easily distinguished by the fact that only the 
Convulsion of epilepsy can possibly be confused : the other manifestations 
of epilepsy are never simulated by hysteria. Hysterical convulsion has not 
the manner nor the march of epileptic spasm. It never begins with conjugate 
deviation of head and eyes to one side, there is not the orderly spread of 
convulsion, and there is never but a poor imitation of the sequence of tonic 
followed by clonic spasms. The movements in the hysterical fit are purposive, 
Spectacular, violent, and are liable to be increased by restraint and are rapidly 
abolished by complete inattention. The functional fit never occurs except 
in the presence of an audience, for it would then be purposeless, and it never 
occurs during sleep, the tongue is never bitten, though other parts of the 
body and other people may be. There is no transient abolition of the tendon 
jerfa, nor transient appearance of the Babinski plantar response. The 
sphincters are never relaxed. Intense converging spasm of the eyes is a 
common feature of the functional attack, but this sign is not met with in 
epilepsy. When functional manifestations follow slight and rapidly transient 
epileptic attacks, the distinction between these and purely hysterical attacks 
is often difficult and sometimes impossible, except after long observation. 
For the initial epileptic attack may be practically unnoticeable, and the 
subsequent events may be typical of hysteria and are usually amenable to 
the same line of treatment. Often some point in the circumstances tinder 
Which the attack Ocenrs will Settle the diagnosis. Any attack having occurred 
dtlfihg sleep, of any attack ih Which the patient has fallen in circumstances 
t)f ISfelSdhh dhhget, as amOh]^ thfe tfaffirc of a Lbndon street, or any httack 
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occurring when the patient cannpt attract the attention of othera, cfstaWishf^ 
the diagnosis of epilepsy. The best pl^n regard every hyateripnl fit 
as possibly epileptic, and every fit of doubtful type as probably epileptic^ 
until time and circumstance bring definite conviction. 

Migraine may sometimes closmy simulate epilepsy when sudden pare*lyais, 
or sensory auras, or visual haliucinations occur without headache. But 
while the sensory phenomena of migraine may last for 5 to 30 minu^s, 
those of minpr epilepsy have a duration of seconds only. 

Careful search must be made in every case for all the bodily conditions 
with which epilepsy may be associated. Papilloedema, headache and vomit- 
ing may reveal increased intracranial pressure from some lesion of the braip ; 
while local paralysis, sensory loss, visual or other defect may indicate a local 
h‘sion of the brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic dyscrasia or 
endocrine disorder. Renal function and the condition of the blood pressure 
should always be examined, for even in early infancy fits may be uraemic 
and in the recurring epilepsy associated with small white kidney, and with 
cystic renal disease, the causal disease is frequently unrecognised. Where 
syphilis is likely, the reactions in the blood and cerebro-spinal fluid should be 
examined. Lastly, any evidence of chronic intoxication by metals, alcohol, 
absinthe, etc., should be sought for. 

Cysticerosis epilepsy should be thought of when the patient has lived 
abroad. Diagnosis depends upon the palpation of cysts in the tissues, or 
the shadow in radiograms of calcified cysts in the muscles, or withiu the 
skull. 

Prognosis. — The outlook in epilepsy is so variable that it is dif(icult to 
indicate any but the broadest principles in prognosis. Nor Qan a definite 
forecast be made in any case until the result of treatment has been watched 
for some time ; for cases apparently favourable xnay prove rebellious, and 
iliose most unfavourable may turn out brilliant successes. Speaking gener- 
ally, a cheerful outlook is justified in all cases except those in which there is 
progressive mental deterioration, and in these the outlook is hopeless in 
proportion to the rapidity of the mental change. Naturally, in those cases 
which are associated with serious bodily disease, such as brain tumour, r^qal 
disease and hypertension, the prognosis involves that of the exciting cqu- 
dition. 

The danger to life from the epileptic attack itself, either directly or iq- 
directly, is not great. However severe the fit, it is extremely rare for death 
to occur, and when this happens it is from turning oyer and smothering 
with the wetted pillow or from choking with the aspiratiqn of vpmited 
material. Injury, burning and drowning may cause death, yet the qumber of 
epileptics who pieet their death in this i® ®® infinitely small ^ almpst 
to remove the danger of accident from practical perspective. Ip. the rare 
status epilepticus, however, the danger to life may be very great. Spontaneous 
cessation of the attacks occurs in a small proportion of cases. The conyplsiya 
attacks of infancy, which coniipue for some years after causp tp which 
they can be attributed has passed away, often cease for ever at th^ ag® 

4 to 6 years. Again, after 20 years of age spontaneous cessatipu is mpt ^th, 
and it becomes more frequent as life advances. It is, in my exppripnee, a 
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much more frequent event than writers upon this subject, with the exception 
of Gowers, have been willing to admit. 

The probability of cure, arrest or amelioration by treatment may be 
entertained in all cases where no mental deterioration exists and where no 
insuperable bodily disease determines the epilepsy, in proportion as the 
only method of cure — the securing arrest of the attacks for a considerable 
time by drug treatment — can be adequately administered over a long period. 
It is greater when periodicity in the occurrence of fits allows these to be 
anticipated by drug administration. It is much greater when the following 
out of education, or the continuance of regular employment, allows of a 
fully occupied and satisfying life, and much less when education is stopped, 
pleasures and sports forbidden, and the patient condemned to social in- 
feriority and ostracism, and to a gloomy, narrow life of inanition because 
he has a few fits. It is perhaps smallest when severe attacks occur daily or 
at short intervals and when both major and minor attacks occur in the 
same subject. 

Treatment . — General treatment . — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
Whenever possible, no change whatever should be made from the regime of 
life of a normal person. In childhood, education, discipline and pleasures 
and school life should be continued upon strictly normal lines, and the adult 
should continue with work and occupation. No advantage has accrued 
from the adoption of special diets, such as the abrogation of meat, the 
exclusion of salt or the use of purin-free foods. The production of a low 
grade of acidosis by a ketogenic diet is occasionally of value in the epilepsy 
of children. Alcohol seems to be an excitant of the epileptic attack and 
should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should 
a fit occur, such as swimming, boating, cycling and car driving, is necessary. 

Marriage and pregnanc^j —The subject of epilepsy sometimes seeks — but 
rarely heeds — advice as to the expediency of marriage, both in its effects 
upon himself (or herself) and in respect of any heritable qualities it may 
possess. Marriage has no necessary effect upon the course of epilepsy, and, 
as we have seen, direct transmission of the disease is rare. Therefore the 
sweeping medical prohibitions once so frequent in these circumstances are 
not in fact warranted by such knowledge as we possess. Every case must 
be considered on its merits. It has been noted that in the family history 
of the epileptic subject, migraine is a far more common antecedent than 
epilepsy, but no one would venture to advise the migrainous subject against 
marriage or parentage on any so-called eugenic grounds. In respect of 
pregnancy it is usual, though not constant, for fits to cease in the epileptic 
woman when pregnant, and in any event the occurrence of fits at this time 
constitutes no special danger and is npt an indication for the artificial ter- 
mination of pregnancy. 

Institutional treatment . — In cases where there is low mentality, much 
mental degeneration or insanity, and with frequent fits, where no adequate 
care and occupation can be provided at home, there is every advantage in 
a colony, institution or asylum for epileptics. In such patients little or no 
good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 
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Surgical treatment , — There still remains a very widespread impression 
that local fits and fits following upon injury to the skull are likely to be 
benefited by decompression. There is, however, little evidence that such 
procedures benefit epilepsy of any kind. Cases are on record in which a 
cortical scar, or a meningeal adhesion to the cortex, has become a^ epil- 
eptogenic focus the excision of which has been followed by cessation of 
attacks. The presence and situation of such a scar having been previously 
determined by the lumbar insufflation of air and the taking of an encephalo- 
gram. In general the dictum of Pierce Clark is just, that “ all operative 
measures upon the brain in epilepsy are allowable only when they are in- 
dicated by definite physical signs other than the fits.” Thus, in a case of 
cerebral tumour producing epilepsy, operation is justifiable for the relief 
of the papilloedema, headache, etc., and with the hope of possible removal 
or of obsolescence of the growth following the decompression. 

Medicinal treatmerd , — Further than the measures above described, the 
treatment of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy. They seem to have much the same effect, and may 
conveniently be combined or alternated in the treatment of any given case. 
Sometimes one group is found to suit an individual patient better than the 
other. No advantage seems to accrue from admimstering these remedies 
more than twice in the 24 hours, nor from using large doses. Moderate 
doses, such as will cause no deterioration in bodily or mental health, even if 
taken regularly and for years, seem to bring about the best resulte. The 
first group is that of the compounds of bromine, of which sodium bromide 
seems to have an advantage over the others, both as regards efficacy and 
toleration. The organic compounds of bromine are not so useful. Sodium 
bromide should not be given in larger doses than 25 grains (1*5 G.) to an 
adult, nor should more than 60 grains be given in the 24 hours. It is con- 
veniently combined with arsenic (min. 2 to 3) in the ibrni of liquor arsenicalis, 
since this has the effect of checking the occurrence of acne. If it be ad- 
visable to conceal the fact that bromide is being administered, Gelineau’s 
“ dragees,” each of which contains 15 grains of potassium bromide, may 
be prescribed. 

Bromism , — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the sole 
derogatory effect of this remedy, which is of common occurrence. The true 
bromide rash, which was met with in the early days of bromide treatment 
when huge doses (even an ounce thrice daily) were in vogue, is highly char- 
ai^teristic. It is hardly ever seen in these days, but I have twice met with it 
from moderate doses of bromides. Mental dulling and conditions of sub- 
coma, w^hich may occur from poisonous doses of the bromides, are rarely met 
with from appropriate medicinal administration, except in elderly subjects. 
The mental deterioration due to the epilepsy in certain cases is often attri- 
buted by the laity to this cause, but this occurs, and sometimes in much 
greater degree, in the absence of bromides. 

The second group is that of the malonyl-urea compounds, of which 
phenobarbitone (luminal) and soluble phenobarbitone are examples. These 
are very powerful drugs, and must be used with care. Phenobarbitone has 
certainly the advantage over soluble phenobarbitone in being more pro- 
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longed in itd action. It is conveniently prescribed in dosed of ^ grain to a 
child, and 1 grainj with a maximum dose of grains, to an adult. In larger 
doses it is a pdwerful hypnotic, and in patients who have idiosyncrasy it 
may produce a troublesome kind of ireilzy. It appears to be a more certain 
means of warding off attacks fot many hours after its administration than 
is bromide. 

Whatever remedy is chosen, whether it be the bromide or luminal or a 
combination of the two, it is essential if possible to anticipate the occurrence 
of the fit by the administration of the drug. Thus, if fits are nocturnal only, 
the remedy is given in a single dose at night, or if diurnal only, in a single 
dose in the early morning. Again, if, as often happens, the fits occur soon 
after waking, then the single nightly dose should be used. Or, if the fits 
occur or are more frequent at the menstrual epoch, they should be antici- 
pated by increased dosage before and during that epoch. With fits that 
are diurnal and nocturnal, a night and morning dose should be used. As it 
is less important in patients who have employment when fits occur by night, 
and often most disastrous when they occur at work, for with the present 
Workmen’s Compensation Act no company will insure a known epileptic, I 
prefer to give pheiiobarbitone as the morning remedy and bromide as the 
nightly remedy, since I consider phenobarbitone to be the greater safeguard 
against the occurrence of the attacks. The question at once arises, Why 
should two remedies be used ? The answer is that these drugs are by no 
means identical in action, and that the nature of the cause of epilepsy 
certainly varies in individuals. Some patients do best on phenobarbitone 
alone, others on bromide alone, and others on a combination of the two, and 
the best course can only be determined after trial. 

Recently, Merritt and Putnam in Boston have introduced the use of 
sodium diphenyl hydanioinate (dilantin, epanutin) for epilepsy. Favourable 
results are claimed for this in cases that have not responded well to bromide 
or phenobarbitone, and some confirmation of its value is being obtained 
ill this country. Obtainable here under the names of epanutin and solantoin, 
it is dispensed in capsules containing IJ grains. For small children dosage 
is begun with 1^ grains twice daily, increased to three or even four times 
daily until optimal results are obtained. For adults 1^ to 3 grains twice or 
thrice daily may be given. Symptoms of intolerance or of overdosage arc 
ttemor and unsteadiness, and these call for reduction of dosage. It seems 
safe to say that for adults a dose of 3 to 4 capsules daily is without untoward 
consequences^ or unpleasant symptoms. 

When the change is being made from some other medication to epanutin, 
this should be gradual, one of the daily doses of bromide or of phenobarbitone 
being substituted in the first \^eek, a second one in the following week, and 
complete substitution being achieved in the third week. It is perhaps too 
soon to estimate the value of this drug in comparison with its many pre- 
decessors, but in some instances it is certainly more effective in controlling 
fits. Its use is said to be contra-indicated in elderly persons with hyper- 
tension and in debilitated subjects. 

Many other remedies have been advocated in epilepsy ; a few only have 
stood the test of time and are still in use, both as alternatives and adjuvants to 
the treatment above given. These may be placed in order of merit as bella- 
donna, digitalis and allied drugs, especially adonis vernalis, opium and borax. 
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Belladonna has a striking effect upon a few isolated eases. It makes 
some cases definitely worse. Digitalis and adonis Vemalis at'e cotnmdiily 
used as adjuvants, and I think sometimes with benefit. Morphine given in 
careful doses is of great use in status epilepticus. Thyroid is often of value 
in the epilepsy associated with cerebral agenesia (cerebral diplegia), ipieiital 
and bodily backwardness and infantilism. It probably acts by rendering 
bodily metabolism more normal and in enhancing development. 

Status Epilepticus. — The treatment of this condition, and that of 
rapidly repeated fits which not infrequently merges into status epilepticus, 
is quite different from that of epilepsy in general, for the remedies useful in 
the latter condition are useless and even do harm in this urgent and dangerous 
state. The first thing to be done is to check the convulsion, and this is best 
achieved by the hypodermic injection of Jth of a grain of morphine. (GoWers 
preferred hyoscine.) Another remedy is paraldehyde, in large doses 
(360 minims), and this has recently been successful at the National Hospital. 
It has the obvious advantage that it is stimulating and not depressant. 
The remedies formerly used such as bromide and chloral by the rectum 
are worse than useless. The next measure is to secure that the patient shall 
be provided with adequate stimulants in the form of food, water and even 
alcohol. To which end a nutritious liquid meal of high stimulating value and 
containing sugar to combat acidosis should be given by means of the nasal 
tube at regular intervals. An action of the bowel should be obtained as 
soon as possible, with a rapidly acting aperient administered with the fobd, 
and by warm water cnemata. The pyrexia should be conttoUed by sponging 
repeatedly, and if high by contiiiuouB immersion, atid this alone will some- 
times have a dramatic effect in checking convulsion when pyrexia exists. 
When consciousness returns, feeding and stimulation must be carefully 
continued, with a gradual resumption of the routine treatment of epilepsy. 

Narcolepsy.- “I ll this remarkable and, as Adie has shown, by no means 
rare condition, two quite different kinds of attack occur. The one is the 
sudden onset of apparently normal sleep, which comes usually at a moment 
of inattention, several times a day. The sleep lasts from a few seconds to 
a few minutes ; it is reusable, and the patient is wide awake at once and 
knows that he has slept, and sometimes that he has dreamed and can describe 
the dream. Many of the patients have a warning in the way of a feeling 
of intense fatigue and, thereafter, can so far repel the onset of the attack 
by an effort of will as to be able to get out of harm’s way ; but the attack 
is inevitable, and it is always the more severe the longer it is resisted. The 
second variety of attack is called the “ cataplectic ” attack, and this is 
produced mostly from a sudden emotion, which may be of any kind, but is 
usually an emotion which provokes laughter. There is a sudden feeling of 
intense weakness in the limbs, which become ffaocid. The patient drops 
anything that he may be holding and crumbles to the ground, but often 
only into the sitting position. The eyelids drop and the head falls forward 
with the jaw dropped, and jbhere is sometimes twitching of the muscles of 
the face, tongue and neck. There is complete inability to move the limbe 
and generally inability to speak, but consciousness is completely retained, 
so that the patient is afterwards able to recount every event and repeat 
every word spoken during the attack. In one typical case & Cataplefetic 
access was habitually induced by feelings of amusement or of anger,' l)ut 



1694 DISEASES OF THE NERVOUS SYSTEM 

surprise was equally effective. Thus, when fly-fishing, a suddenly rising fish 
caused the patient’s rod to droop in his suddenly weakened arm, and when 
shooting his gun drooped helplessly if a bird broke unexpectedly into view 
near him. 

Usually an idiopathic malady, narcolepsy has been recorded in a few 
instances as a sequel of encephalitis lethargies. The malady appears never 
to be familial, and it does not occur before the age of puberty. Once de- 
veloped, it usually continues throughout life, with variable frequency of the 
attacks. In most cases (amphetamine) benzedrine sulphate is specific in its 
action on narcolepsy. An initial dose of 1 tablet (10 mgm.) after breakfast 
and another after luncheon. This may be cautiously increased to 2 or even 
3 tablets after these two meals, with a smaller dose after tea. Symptoms 
of overdosage are sleeplessness, restlessness and tremulousness. Less 
efficacious, but yet of distinct value in some cases, is ephedrine sulphate of 
doses of ^ grain twice daily. 


MIGRAINE 

Synonym. — Paroxysmal headache. 

Definition. — A common malady of which the only essential character- 
istic is recurring intense headaches, which usually develop on waking in the 
morning, and may be unilateral, frontal, occipital or general. The attacks 
usually date from childhood, but sometimes commence during later life. 
The headaches are often associated with vomiting, which has given rise to 
the designation “ sick headaches ” or “ bilious attacks,” with which is 
associated much vestibular disturbance as in sea sickness, and with peculiar 
disturbances of vision. Less common symptoms of the disease are peculiar 
slow sensory aurje, which occur in no other malady, attacks of hemiplegia 
or monoplegia or of aphasia, and attacks of ophthalmoplegia. Some of these 
phenomena may accompany the headaches, but others occur in attacks 
quite apart from the headaches, and may for that reason give rise to difficulty 
in diagnosis. 

Etiology. — The malady commonly makes its appearance at about the 
age of puberty, and tends to persist, with fluctuations in severity and fre- 
quency of attacks, until middle age, disappearing in women with the meno- 
pause. Its persistence in old age is exceptional. A history of familial in- 
cidence is common, and the subjects are commonly of an energetic and 
intelligent type. 

Nothing is known with certainty of its essential nature of causation, 
and in consequence hypotheses are rife. Thus, digestive disorders, errors 
of refraction, of metabolism and of endocrine function have all been evoked 
as responsible factors, though without clear evidence in the case of any of 
them. Yet the correction of such erriirs when they obtain does not suffice 
to cure the malady, and it is probable that they arc never more than pre- 
cipitating factors in susceptible subjects. Spasm of cerebral arteries has 
also been suggested as a cause of the attacks, but again without adequate 
grounds. 

The subjects of migraine are often bad sailors and bad train travellers, 
and mental and bodily fatigue and emotional disturbances are commonly 
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followed by an attack. It is important to remember that tumours of the 
occipital lobe and also intracranial aneurysms may be associated with 
attacks exactly resembling migraine. 

Symptoms. — The subjects of migraine are usually otherwise quite healthy, 
and are often robust and strong. No peculiarities of blood pressure are 
noticeable. Premonitory signs of the attacks are present in some cases, 
and these may take the form of an unusual feeling of well-being and intel- 
lectual acuity, or, on the other hand, of lassitude and depression. The 
attack commences most commonly on waking in the morning, when on 
raising his head from the pillow the patient experiences a sense of vestibular 
disorientation with giddiness, ocular confusion and nausea, such as is com- 
monly felt at the commencement of sea sickness. It is at this stage- of the 
attack, and within a few moments of its commencement, that the visual 
phenomena occur when these are present. Often the patient vomits at 
once from the vestibular disturbance, but sometimes vomiting is delayed for 
hours, and the vomiting may be continued as long as the giddiness persists. 
The visual disturbances last but a short time (from 10 to 20 minutes), but 
leave, as a rule, some confusion of vision and discomfort throughout the 
attack. The headache follows shortly upon these initial symptoms. It is 
cumulative, and expansile in character, and often begins constantly in a 
localised spot in the temple, forehead or eyeball, as a sharp boring pain 
which gradually spreads, and may involve the neck and arm. The pain 
may be unilateral, frontal, occipital or quite general. As the headache 
increases the face becomes pale and grey, the patient becomes much pro- 
strated and incapable of mental or physical effort, and is unable to take food. 
Light, noise and movement aggravate the pain. After remaining in this 
condition for many hours, he falls into a heavy sleep, and awakes next 
morning shaken by his illness, but otherwise well. The above description 
covers many attacks of migraine, but many variations occur. The attacks 
do not always occur on waking, they may come on at any time of night or 
day. They may be rapidly transient, lasting but a few hours only, or they 
may last for days and even as long as 3 weeks, and give much anxiety in the 
attempts to provide nourishment and sleep for the patient. In some cases 
of long standing, the attacks become less severe towards middle life, and a 
persistent aggravating headache may develop between the attacks. When 
such a persistent headache is complained of alone, it is very important to 
inquire about preceding migraine, for the same treatment is applicable to 
the two conditions. One of the most characteristic features of the headache 
is that when once it is in full swing, no remedies will relieve it except natural 
sleep. 

Visual 'phenomena , — Considering how very common migraine is, it must 
be clearly understood that any visual phenomena except slight confusion of 
vision accompanying the attacks, are rare. These may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows ; Upon the dark back- 
ground of the scotoma or hemianopic field, a ball of light appears, which 
grows larger and becomes dark in the centre. This ring of light breaks at 
one spot, opens out and takes the form of a series of entering and retreating 
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angles (castelliition figuyp) which bepome gloriously coloureid (fortification 
spectrum) and which later become fragmented and fade. These visual 
events usually occur at the very beginning of the attack, before the headache 
develops, and they are rapidly evanescent, but they may occur as isolated 
phenomena, when no headache occurs. 

Aphasic attacks may take the form of confusion of speech, word-blindness, 
or even of loss of speech-acceptance and exteriorisation. They accompany 
the headaches and occur at the commencement of the attacks. They are not 
of common occurrence. 

Hemiplegic and mo,nQplegic attacks usually occur quite apart from the 
attacks of headache. Thpy, too, occur on waking, and consist of a transient 
uselessness and weakness of limbs, which lasts a few hours only. They are 
characterised by their occurrence in young subjects who suffer from pro- 
nounced migraine ; they are rapidly transient and are not accompanied l)y 
organic signs, and almost invariably other members of the family are 
migrainous, and suffer with similar attacks of paralysis. In Michell Clarke’s 
cases, 11 members of one family in three generations were so affected. 

Sensory aurce . — These are somewhat rare events, but they are pathogno- 
monic of migraine, and usually occur quite apart from the headaches. The 
aura commences upon the periphery of a limb and is likened to that which 
would be produced by a multitude of cold-footed insects creeping on the 
skin. It travels very slowly towards the proximity, taking half an hour or 
more to reach from the fingers to the head, and is very alarming to the 
patient. It disappears rapidly without further event. It is the only aura 
with an exceedingly slow spread. 

Ophthalmoplegia . — This is a very rare but most important event. It occurs 
only at the height of the headache, in severe attacks. Indeed, the patients 
usually say that the headache, during which the ophthalmoplegia occurred, 
was the very worst they had ever experienced. It is a paralysis of the oculo- 
motor nerve trunks, most commonly of the sixth nerve alone, but sometimes 
of the third or fourth nerves, or of a combination of these three. It is gener- 
ally unilateral, but may occur simultaneously on both sides. Severe diplopia 
results. It passes off in from a few days to a few weeks. When once it 
has occurred, it is apt to recur with subsequent attacks. In one of my 
patients, paralysis of the sixth nerve persisted for 18 months, gradually 
lessening between the attacks, and becoming complete with each fresh attack 
of headache. It disappeared completely, with the cessation of the headaches, 
when adequate treatment was adopted. 

Diagnosis. — This presents little difficulty, if it be borne in mind that long 
installed recurring headaches on waking in the morning are surely migraine. 
The condition of the urine should exclude those renal cases with niigraine- 
like headaches. Each case should be carefully examined for signs of organic 
nervous disease, and especially for persistent hemianopia and papilloedema, 
which would indicate an organic lesion of the occipital lobe. Those who 
are not familiar with the full range of sensory symptoms that may precede 
the onset of the headache, and do not realise the severe disturbance of the 
speech function whiph in some cases accompany thpm, are apt to take an 
unduly grave and erroneous view of the history given by a subject who 
has experienced them. Thus, a diagnosis of petit mal, or of cerebral tumour 
is not rarely made. It should be remembered, therefore, that ^he disturb- 
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anoes which occur in a minor epileptic attack are momentary in duration 
and never persist, as do the migrainous symptoms in question, for several 
minutes. Again, consciousness is neither lost nor blunted in migraine. 
Although, as has been pointed out, a rare case of migraine ultimately turns 
out to be one of cerebral tumour, the latter diagnosis cannot readily be 
made unless there are supporting signs of a structural lesion. It is probable 
that the so-called ophthalmoplegic migraine, in many instances at least, 
is a symptom-complex bearing no relation to true migraine but dependent 
upon a gross intracranial lesion, perhaps most often an unruptured aneurysm 
of the internal carotid artery. 

Treatment. — There are but few cases of migraine that cannot be materially 
benefited by treatment. Some are completely cured, while in others the 
attacks become milder and occur at much longer intervals. Careful atten- 
tion should be paid to improvement of nutrition and general health, should 
these be defective. The avoidance of undue fatigue and of worr 3 dng 
emotions, and of any factors which are known to produce the attacks, is 
important. Errors of refraction should be adjusted if they are important. 
Medicinal treatment is by far the most useful agent. A mixture containing 
min. 1 of liq. trinitrinse, min. 5 of liq. strychninae, min. 10 of tinct. gelsemii, 
and 10 grs, of sodium bromide, made acid to preserve the stability of the 
nitro-glycerine, and administered thrice daily for many weeks or months, 
was advocated by Gowers ; and truly there are few cases of migraine which do 
not derive great benefit or complete cure from this treatment. Phenobarbi- 
tone, in doses of 1 grain given every night, is most valuable, and may be 
used in addition to the foregoing prescription. The individual attacks are 
difficult to relieve. Sometimes a full dose of phenazone, acetanilide, phen- 
acetin or aspirin given at the very commencement of the attack will ward 
it off, but these are useless when the headache has fully developed. The 
use of ergotamine tartrate — by mouth or hyporlermically — has recently 
been recommended as an effective method of cutting short an attack of 
migraine. In some subjects, though by no means in all, it is useful for this 
purpose. Sometimes a full dose of alcohol has the same effect. It remains 
to keep the patient as comfortable and quiet as possible till sleep occurs. 
Where the attacks last over the 21 hours, and especially when they last for 
days, the only remedies are to induce sleep and to keep the patient nourished, 
the latter object being difficult to attain in long-lasting attacks. To this 
end hypnotics, such as barbitone or carbromal (adalin) may be used. 

James Collier. 

Revised hy F. M. R. Walshe. 


CHOREA 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic 
Chorea. 

Deftnition. — Chorea is an affection of the nervous system caused by 
rheumatic infection, and characterised by the occurrence of spontaneous 
involuntary movements, irregular both in time and in place of occurrence 
and in nature ; by inco-ordination of voluntary movements ; by muscular 
weakness, and by a variable degree of psychic disturbance. 

54 
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Etiology. — Chorea is rare among negroes, Indians and coloured races, 
whilst it is especially common in Jewish races. It is much more common 
among the poorer classes than among the well-to-do. Its incidence is upon 
^;^;^;^^^j'tiervou8 hi^ly-strung subjects rather than upon the phlegmatic, and this is 
probably to be explained by the fact that the rheumatic subject is likely 
to be nervous and highly strung. Chorea is practically unknown during 
the first three years of life, and is very rare before the fifth year has passed. 
Common between the ages of 5 to 10 years, it reaches its maximum incidence 
between 10 and 15 years. After the age of 20 it is rare, except in connection 
with pregnancy ; but a few cases have been reported up to the age of 
60 years which have certainly been examples of rheumatic chorea. Females 
are affected twice as frequently as are males. Heredity concerns the incidence 
^ of chorea in two ways : firstly, as regards the inheritance of the rheumatic 
tendency, which is the most important cause of chorea ; and secondly, in 
respect of the inheritance of the neuropathic tendency, for it is when these 
two are coincident that chorea is most prone to occur. As early as 1802 
rheumatism was regarded as the cause of chorea, and all subsequent investiga- 
tions have upheld this theory. The family history of a choreic patient gener- 
ally brings to light the occurrence of acute rheumatism, of cardiac disease 
and of other rheumatic manifestations among other members of the family. 
Often the patient has suffered with rheumatic erythema, purpura, rheumatic 
nodules, recurrent sore throat and growing pains before the appearance of 
the chorea ; less often an attack of acute rheumatism or cardiac disease 
has occurred. A large percentage of those patients who have never shown 
any sign of the rheumatic state before or during the attack of chorea sub- 
sequently suffer with rheumatic symptoms. The British Medical Associa- 
tion Collective Investigation Committee found that rheumatism preceded 
the chorea in 26 per cent, of the cases, and that in 46 per cent, of the re- 
mainder rheumatic signs accompanied the chorea, or appeared subsequently. 
If to the total of choreic patients who present rheumatic signs at some time 
or other, one adds those with no personal history of rheumatism, but with 
a family history of rheumatism, it will be found that there are but few cases 
of chorea in which a personal or family history of rheumatism is absent. 

Psychical disturbances , — Any emotional disturbance, such as fright, 
anxiety, depression or overpressure in school, may sometimes act as immediate 
determining factors, but much more often these events simply aggravate 
symptoms which are already present in slight degree. 

Pregnancy . — The relationship of pregnancy to chorea is very definite. 
It is generally met with in first pregnancies, and before the age of 25 years, 
and in most cases the pregnancy appears to be the only obvious cause for 
the chorea. The onset of the chorea is usually between the first and third 
months of pregnancy. It is liable to recur with subsequent pregnancies. 

Pathology. — The complex nature of the involuntary movements in 
chorea, and their association with psychical disorders of greater or lesser 
degree indicate the cerebral cortex ^ as the seat of the pathological process. 
The essential lesion has proved very difficult of detection by microscopical 
investigation, but according to Greenfield and Wolfsohn it consists in a 
diffuse meningo-encephalitis affecting mainly the cerebral cortex, the basal 
ganglia and the pia-arachnoid. 

Symptoms.— The onaet is usually gradual, but it is sometimes abrupt, 
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when emotional disturbance has been the determining cause. The appear* 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more impres- 
sionable than before. She is increasingly unable to apply her attention* 
She becomes clumsy in her movements — and lets fall objects which she is 
holding. Anaemia, apathy and languor and irregularity of appetite are 
commonly present. At this time, careful observation will discover slight 
involuntary movements of the face and fingers which are often unilateral 
in distribution. From day to day the movements become more marked 
and spread to the limbs and trunk. The face is constantly grimacing, and 
the hands and arms scarcely cease from turning about, and affection of the 
legs makes the walking irregular and clumsy. The child can no longer keep 
still, the respiration movements become irregular and spasmodic, and the 
chorea is fully developed. The characteristic symptoms of a well-marked 
case of chorea are — (1) involuntary movements ; (2) weakness of voluntary 
movements ; (3) ataxy or loss of precision of voluntary movement ; (4) 
emotional instability and other psychic disturbances. 

1. The involuntary movements are always irregular as regards time 
and as regards the nature of the movement. Similar movements are never 
repeated successively in the same part. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement compli- 
cated by the addition of a voluntary movement to cover the fault. Tie 
majority of the movements are complicated, involving several muscles and 
often more than one joint. In the face, the more simple movements take 
the form of asymmetrical twitches in the lips, and about the angles of the 
mouth and orbits. In more severe cases, the strangest grimaces may occur* 
The tongue is thrust into one cheek, then projected just in time to escape 
the sudden snap of the open mouth. When asked to show the tongue, the 
child puts it out rapidly and holds it there by closing the teeth upon it. 
Smacking of the tongue and palate may often be heard at a distance. Lateral 
movement of the jaw is common. Accor'ling to the severity of the case, 
speech may be difficult, the words being articulated slowly in slurred mono- 
syllables. For the same reason, swallowing may be difficult or impossible 
in severe cases, and may necessitate nasal feeding. That the ocular muscles 
participate in the involuntary movements only in very severe cases. 

In the upper extremities the movements appear first in the hand. The 
thumb is more restless than the fingers, which are spread and pressed to- 
gether, flexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and over-extension at all the finger 
joints in so many of the cases as to make this a characteristic feature of chorea. 
The lower extremities are less severely affected than is the rest of the body, 
and here the movements are best seen when the child is lying down. The 
gait tends to be clumsy and insecure, and in severe cases walking becomes 
impossible. Alteration of the rhythm of the respiratory movements is con- 
spicuous and is highly characteristic of chorea. The breath is often taken 
rapidly and held for some time, then let go with a loud sigh. The trunk is 
often involved, and movements of a writhing nature are characteristic. 
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So far as the limbs are concerned, the movements may be confined to 
one side, more commonly the left side, and the condition is then called 
hemichorea ; but the involvement of the face and trunk is always bilateral 
and is generally equal upon the two sides. In hemichorea, the movements 
are always of slight severity. Severe chorea is never confined to one side. 
Choreic movements cease during sleep, and, except in severe oases, can be 
controlled more or less by voluntary effort; the attempt to write, for 
example, will generally cause cessation of the movements m the right arm 
for the time being. They are generally increased by observation, emotion 
and self-consciousness, but in a few cases it will be found they are worse 
when the child is alone and unobserved. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
friction against the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection with such grave 
consequences as abscess, erysipelas and pyaemia. 

2. Loss OF POWER is shown in the mild cases by incapacity for exertion 
and undue fatigue. More severe degrees of paresis may accompany or 
succeed the appearance of the movements. It may be observed that in one 
limb, or upon one side of the body, the choreic movements are becoming less 
marked, and that the limbs are becoming progressively weaker. Soon the 
arm hangs loosely by the side, and the leg is dragged in walking. The degree 
of choreic paralysis bears no relation to the severity of the movements, for 
the former may be severe, when the latter are slight and vice versa. Choreic 
paresis is apt to return with successive attacks of chorea, but not always 
in the same region. 

Limp Chorea (chorea mollis ). — This is a more severe degree of choreic 
paralysis affecting the whole musculature. It may be preceded by the 
usual symptoms of chorea. More often the paralysis is the first noticeable 
symptoms, and this develops rapidly in from 24 to 48 hours. The paralysis 
is characterised by complete flaccidity of the limbs ; the child lies upon its 
back and does not move, and if one of the limbs be raised from the bed and 
then released, it falls limp and lifeless. The head is no longer held in a natural 
position, but falls round on to the ear. Careful investigation, however, 
rarely fails to reveal some slight choreic movements, either in the face or 
in the fingers. Paretic chorea and chorea mollis run a benign course, and 
recovery is said to be almost invariable. 

3. Inco-ordination op voluntary movement may be the first symptom 
of chorea to draw attention, and it may precede the appearance of the choreic 
movements. It may be very obvious when the movements are slight, and it 
is most noticeable in those of the hand and forearm, which lack precision, and 
in those of articulation, deglutition and respiration. The involuntary move- 
ments that have been described are superimposed upon voluntary move- 
ments which they render inco-ordinate, at times interrupting them abruptly 
and at other times tending to prolong them. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. Delirium may 
occur in acute and grave cases. It is usually violent and loquacious, and 
resembles other forms of toxic delirium, and it is of serious prognostic import. 
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Mania is quite exceptional in children, but it is not an uncommon complica- 
tion in adolescents and adidts. The form of the aberration may be acute 
mania, melancholia or delusional insanity. The i^ychical disorders, dight 
or severe, usually disappear with the chorea, and in all cases the prognosis 
as regards permanent mental recovery is good. 

OcuLAB Phenomena. — The pupils are frequently dilated and may be 
unequal and excentric, and hippus may be present. 

Sensibility is not impaired. The sphincters are not affected. The skin 
reflexes are normal. The deep reflexes are also normal in a large proportion 
of cases, but often the knee-jerk shows an alteration which is peculiar to 
chorea. On tapping the patellar tendon, the resulting contraction of the 
quadriceps is unduly sustained, and the leg remains in a position of extension 
at the top of its excursion for several tenths of a second. This is not invari- 
ably present even in a series of knee-jerks taken successively from a single 
subject, and the occasional appearance of an apparently sustained jerk is 
due to the coincidence of reflex contraction and choreiform movement. In 
severe cases, the deep reflexes may be diminished and rarely may be absent 
for months. 

Rheumatic Manifestations. — Cardio- vascular changes are common in 
chorea. In nearly all the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the second sound, 
often with reduplication of the first sound, and increased rapidity of the 
pulse. Doubtless these are signs of a slight myocardial weakness, resulting 
from the rheumatic infection. Irregularity of the pulse is probably dependent 
upon the altered rhythm of respiration. Systolic murmurs are common, 
and these may be hsemic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they are indicative of endocarditis. Endo- 
carditis is present in 90 per cent, of the fatal cases. At least one-half of all 
cases present cardiac murmurs, which are suggestive of the presence of 
endocarditis, while some cases with no cardiac murmur during life are found 
post mortem to have endocarditis. The mitral valve is commonly affected, 
lesions of the aortic valve being quite rare. Tericarditis is a frequent associate 
of endocarditis ; only in rare instances does it occur alone. The valvular 
affections which are met with in chorea may be the result of antecedent 
rheumatism, or they may develop in the course of the chorea ; or while no 
signs of endocarditis are present during the attack, the patient may shortly 
afterwards present the signs of organic valvular disease. Cutaneous affections 
which occur in rheumatism are met with also in chorea, namely, er 3 d;hema, 
purpura and subcutaneous nodules. Acute articular rheumatism is com- 
paratively rare, and when it occurs it is usually accompanied by a cessation 
of the choreic movements. When rheumatic phenomena are present and in 
the acute mania of chorea, pyrexia is usually present, but uncomplicated 
chorea is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one 
attack. Eemales are more prone to a recurrence than males in about the 
same proportion as they are more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remain^ 
well for 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, cardiac complications are more often met with 
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in :^ecurrences. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Prognosis. — The disease tends to a spontaneous termina- 
tion after a variable time, which is usually from 6 weeks to 6 months. The 
duration rarely falls short of the earlier period. The average duration of 
cases treated m hospital has been found to be 10 weeks. Cases which last 
for more than 12 months are not rare, and slight cases with remissions may 
last several years. The course of the malady is that after a gradual develop- 
ment of symptoms, there is a stationary period during which symptoms are 
well marked, followed by a period of gradual diminution. In some of the 
more severe cases of chorea where deglutition is difficult the patient is likely 
to be insufficiently fed ; and this constitutes a grave danger, since in the 
condition of semi-starvation so induced, the chorea develops apace. Articu- 
lation and swallowing become impossible, and the movements become 
ceaseless, so that both rest and sleep become impossible ; the patient wastes 
rapidly, and is in danger of death from exhaustion unless prompt measures 
for restoring the depleted nutrition are taken. This is the condition known 
as “ chorea gravis.” 

The proportion of fatal cases occurring in chorea is less than 2 per cent. 
Death is most often met with in first attacks, occurring about the age of 
puberty, and it is very uncommon in young children and in recurrences of 
chorea. 

Diagnosis. — The nature of the involuntary movements of chorea is 
usually so characteristic as to make diagnosis easy^ and to avoid any confusion 
with other maladies which present conspicuous involuntary movements. 
Nevertheless, occasionally a case of multiple tics in a child does present 
difficulties, for the movements are not — as is so commonly stated — invari- 
ably repetitive. In chorea the involuntary movements may lead to the 
(ftopping of objects from the hands. This does not happen in the case of 
tics. Again, when the choreic subject gives the observer a firm and sus- 
tained handclasp, the irregular waxing and waning of the muscular contrac- 
tion may be felt throughout by the observer. In a case of tics, the contraction 
is steadily maintained as in the normal subject. In myoclonus, the 
movements are short and shock-like, while in athetosis they are slow and 
rhythmic. 

Treatment. — It is all-important in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should be secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, and isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and 
emotional upsets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at in all cases. Choreic children are mostly 
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ill-nourished and thin, and the effect of a liberal supply of food and nutritious 
food upon the course of the disease is striking. When swallowing is difficult, 
it is best to resort at once to nasal feeding, which rarely causes as much 
discomfort as the ineffectual and exhausting endeavours to take food with 
the spoon. A china feeding-cup must never be used, since the spout may be 
broken off ; an enamelled metal cup is safe. It has been pointed out above 
that chorea gravis is dependent upon a condition of relative starvation, and 
here nasal feeding should be employed, and the meal should consist of strong 
beef-tea, Benger’s food, lactose and milk ; it should not measure more than 
three-quarters of a pint for a child of 8 years old. Severe cases, in which 
the movements are violent, call for skilled attention, and a trained nurse 
is required night and day. The patient should lie upon a water mattress, 
placed upon a large guarded bed, the sides of which are everywhere protected 
by pillows, which must be fixed. When a cot is used, it is easy to pad all 
the ironwork with cotton-wool, over which bandages are wound. If the 
limbs are injured, they should be wrapped in cotton-wool applied with a 
light bandage. 

When the patient is improving, measures calculated to enhance control 
of the limbs, such as exercises under supervision and simple drill, are very 
useful in hastening the disappearance of the movements. Warm and tepid 
baths and douches applied regularly and in such a way as to be grateful to 
the patient, and to produce no fright, arc very useful adjuncts. The com- 
pounds of salicylic acid are of great value, and of these aspirin is the most 
useful. It should be given thrice daily after meals in doses of 10 grains for , 
a child between the ages of 6 and 14 years, and 15 grains for an adult, and ^ 
it should be continued until convalescence is complete. It is well borne ^ 
and has no deleterious effect, and even more frequent doses may be given. 
A larger dose given at night is the best remedy for sleeplessness. In very 
severe cases, the administration of hyoscine is sometimes very useful. It 
should be given in doses of ^ J (yth grain thrice daily. The administration is 
followed immediately by wide dilatation oi the pupil and slight flushing, and 
by peaceful sleep. The bromides have little or no value as sedatives. In 
addition to the above remedies, tonics such as iron, glycerophosphates, hypo- 
phosphites, strychnine, cod-livcr oil and malt are often valuable, especially 
during convalescence. 


Huntington’s Chorea 
Synonym. — Hereditary chorea of adults. 

This is a somewhat rare disease, in which symptoms almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
ments, ataxy, paresis and slow and slurring articulation, gradually appear 
in adult life, and usually about the age of 40 years, and are accompanied 
by prcigressive mental failure, with delusions and suicidal tendency. The 
choreic movements are never severe, but the inco-ordination may be well 
marked. Maniacal outbursts arc not uncommon. The disease always 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems not to 
reappear subsequently. Sporadic cases, in which no heredity can be traced^ 
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dOt however, occur. The sexes me equally aSeoted. Further than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the nerve-cells of the cerebral cortex and 
basal ganglia, with consecutive atrophy of the convolution, neuroglial over- 
growth and meningeal thickening. 


Senile Chore 

A malady in which typical choreic movements constitute the chief feature 
is met with in elderly people, and is possibly due to a profipressive neuronic 
degeneration in that region afiected in the other forms ^ chorea. It difiers 
from Huntington’s chorea in the late onset, the absence of heredity, and in 
the absence of mental changes. 


MYOCLONUS 

Synonym. — Paramyoclonus multiplex. 

The characteristic symptom of this condition is the occurrence of sudden 
shock-like contractions of the muscles, which may vary in intensity from 
simple fibrillary twitching to contraction which causes a violent movement 
of a limb. The movements are often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

etiology. — The malady appears in children usually between the ages of 
6 and 15 years, while in adults it commences between the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
several children of the same parents have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Each movement commonly involves a single muscle only, 
and it may concern no more than a few fibres, resembling then the fibrillary 
twitching common in progressive muscular atrophy. In other cases, many 
muscles may be implicated in the shock-like spasms, which may be of so 
violent a nature as to throw the patient to the ground. The distribution 
of the contraction is never determined by that of the nerve supply, nor do 
the muscles contract according to their synergic association. Myoclonic 
movements are irregular as regards rhythm and range of successive move- 
ments. The upper limbs are more affected than the lower, and the proximal 
parts more than the distal, while the periphery, the hand and foot, often 
escape. Voluntary muscular effort usually checks the myoclonic movements, 
but in rare instances it excites or augments the spasm. The electrical 
excitability of the muscles is unaltered, and there is no muscular wasting, 
but the mechanical excitability of the muscles is increased, and percussion 
of a muscle may evoke the spasms. The sphincters are unaffected. The 
reflexes, both superficial and deep, are normal. Sensory phenomena are 
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absent. Speech may be seriously interfered with when the muscles of jaiiir, 
tongue, palate and larynx are implicated, and spontaneous laryngeal and 
pharyngeal noises may occur. The ocular muscles seem never to be the 
seat of the movements. Epileptiform convulsions are present in some cases, 
and for these the term “ epileptic myoclonus ” has been used. 

Diagnosis. — This is not difficult since the simple shock-like movements 
in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. 

Course, Duration ana Prognosis. — Myoclonus, as a nile, is a slowly 
progressive affection up to a certain stage, and when this is reached it may 
remain stationary for years, having little tendency to shorten life, death 
ultimately occurring from some other disease, without any period of freedom 
from the spasms. Rarely the disease has ended fatally within a few moiiths 
of the onset, with progressive mental failure and coma. 

Recovery may take place spontaneously, or as a result of treatment, but 
the affection is very prone to recur. 

Treatment. — Every available measure should be used to improve the 
general bodily condition so as tq bring about a more stable condition of the 
nervous elements, by improving their nutrition. The only drug which 
influences the disease is arsenic. It must be borne in mind that the malady 
is an intractable one in proportion to the time the symptoms have persisted, 
and that some cases recover spontaneously. 


SPASMODIC TORTICOLLIS 

Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
upwards, or a position of marked retraction (retrocollic spasm). It is more 
correctly to be regarded as a disturbance of movements than of muscles, 
and perhaps, physiologically considered, it may be spoken of as a disorder in 
the carriage of the head. This carriage is a more complex and highly co- 
ordinated function in the erect posture than in the quadrupedal posture ; 
it is a function peculiar to man, and in this sense is of recent evolutionary 
development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. • 

.Etiology. — The disease is most frequently met with in middle-aged 
adults, but it may occur at any age from puberty onwards. It is twice as 
frequent in females as in males. The causation is most obscure. Not 
infrequently neuropathic heredity, such as epilepsy and insanity, emts, 
and the patients arc often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequently 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor .who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs as 
a symptom of hysteria ; but such cases should be carefully separated from 
those in which there is no hysterical mahifestatioh, as being more susceptible 



1706 DISEASES OF THE NERVOUS SYSTEM 

to treatment and having no tendency to recur when once cured. A torti- 
coUic movement may occur as a variety of tic. In one case under our care 
typical torticollis was the end -result of lethargic encephalitis. 

Pathology. — ^No morbid anatomical changes have been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over-action of the frontalis in 
retro collie spasm, for retraction of the head is always normally associated 
with raising of the eyebrows in the act of looking up), it is probable that 
torticollis is due to disorder of those centres which direct such associated 
movements of the affected muscles. 

Symptoms. — The onset is usually insidious, but m rare cases may be 
quite sudden, as in the case of a man aged 40 years, who, when walking along 
a London street, suddenly turned his head at the sound of an accident which 
shocked him severely ; he was unable to turn his head back without using 
his hands to do so, and he subsequently developed the most severe torti- 
collis. The initial symptom is always spasm, which may be either tonic or 
clonic, and frequently both forms of spasm are combined in the same case. 
In the tonic form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaleni 
and the face muscles, may become involved. The spasm, except in the 
earliest stages, always involved muscles of both sides of the neck. Where 
the bilateral involvement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retrocollic spasm. Such retrocollic spasm is always accompanied 
by marked over-action of the frontales, the skin of the forehead being thrown 
into transverse wrinkles. In the clonic variety there is jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the stemo-mastoid, the action of which is to 
incline the head forwards and towards the shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action thus coinciding with that of the 
opposite stemo-mastoid. When the splenii of both sides act together, the 
head is strongly retracted. Noyt to be affected are the upper part of the 
trapezii, the trachelo-mastoids and other deep neck muscles, and with further 
spread of the spasm, any neighbouring muscles of the shoulder and upper 
extremity may be affected. Sleep causes cessation of the clonic spasm, 
but not always of the tonic spasm when the case is severe. The spasm is 
always increased by fatigue and excitement. There is no wasting of the 
muscles involved, but on the other hand, they may be even hypertrophied 
if the spasm has existed for long, and their electrical excitability may be 
increased. The amount of pain associated with the spasm varies greatly. 
There may be a slight feeling oV cramp only, but usually there is a great 
deal of aching pain, which may radiate down the arm and into the side of 
the head, and make life unbearable to the patient. More rarely, sharp 
neuralgic pains are present. 

The course of the disease, which has no tendency to shorten life, is chronic 
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exacerbations and remissions under treatment being common, and recurrence, 
after temporary cure, frequent. 

Diagnosis. — ^This is usually quite simple. Fixed positions of the head 
associated with spasm occur in ^sease of the cervical spine, especially in 
spinal caries, and are also associated with enlarged lymphatic glands in the 
neck. The local signs of these conditions, however, are characteristic. 

Treatment. — Spasmodic torticollis is a most intractable dondition, and 
in many cases temporary alleviation is all that can be secured. It is usually 
best to begin treatment by rest in bed, the patient lying supine with the 
head low and between sandbags or pillows. The regidar administration of 
phenobarbitone, of chlorbutol, or of chloral and bromide may then be tried. 
Many years ago Bastian claimed good and permanent results from a con- 
tinuous narcosis lasting 3 weeks and induced by chloral hydrate. Probably 
a combination of rest as above described, together with massage and resistance 
exercises is the most useful line of treatment. In some cases the application of 
a plaster mould, fixing head and shoulders, and worn for one or more months, 
or a more easily removed and lighter metal splint will give complete respite 
from muscular spasm while it is worn, and very occasionally permanent 
respite after removal. In severe and disabling cases this is well worth trial. 
Surgical measures (tenotomy, excision of the sternomastoid, posterior root 
section) have all proved disappointing and are not to be recommended. 

There is a congenital form of torticolUs which is of a very different nature. 
The disease is prenatal and analogous to congenital talipes, the stemo^ 
mastoid alone is affected, and nearly always that of the right ride. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent hasmatoma of the muscle were 
responsible for the torticollis. In many of these cases there is marked facial 
a^mmetry, the face being smaller on the ride of the affected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment. — This consists in tenotomy of the contracted muscle. 


THE TICS 


Synonym. — Habit spasm. 

Definition. — A group of maladies characterised by the occurrence of 
either — (1) sudden, rapid, twitch-like, involuntary co-ordinated movements, 
always of the same nature and in the same region ; or of (2) sudden psychical 
phenomena, imperative ideas and explosive utterances ; or (3) of a train 
of deliberate highly co-ordinated actions produced by an imperative idea. 
Any combination of these phenomena may occur. 

The tics are both setiologically and clinically related to spasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur : 

1. The clinical picture is made up by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflex or defence movements. The 
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movement ie always of the same nature and oecnrs in the same region, though 
several different tics may occur in the same patient. The usual region afiect^ 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, and 
imperative ideas and explosive utterances are common and important 
symptoms. The condition is met with soon after puberty, and more com- 
monly in males — Convulsive Tic. 

3. There is no spasm or other motor manifestation, but the psychic tic 
is expressed by* uncontrollable imperative ideas, explosive utterances, arith- 
momania, etc. — Psychical Tic. 

4. Under conditions of mental stress and embarrassment, and in 
conditions of boredom, the patient performs some highly complicated and 
co-ordinated act which relieves his nervous tension and fascinates him — 
Co-ordinated Tic. 

The tics are expressions of unrest and of physiological embarrassment in 
consciousness in a nervous system which is highly sensitive and not too 
stable. There is always the desire to relieve the embarrassment by the 
occurrence of the tic, and a feeling of relief when it has occurred, coupled often 
with disappointment at the failure of its suppression. 

While the more simple forms of motor tic from their pattern suggest 
strongly that they are caused by some peripheral irritation from the con- 
junctiva in the case of a blinking tic, from the nose in a case of snuffling tic, 
and from the larynx in a case of laryngeal tic, and that constant irritation 
from these regions has set up a habit, yet it cannot be too strongly pointed out 
that no such peripheral irritation precedes the onset of tic, for the irritation 
and cause come from within the nervous system. Severe peripheral irritation 
does not cause tic, nor does the correction of errors of refraction, the removal 
of tonsils and adenoids and of teeth, or circumcision aid in the cure of the 
malady, though it is only too common to see cases in which these procedures 
have been infflcted upon the tiqueur one after the other, to the detriment of 
his tic and of bis general health. 

1. SIMPLE TIC 

Synonym. — Habit spasm. 

This is a common disorder of late childhood, the majority of the cases 
occurring between the fifth and the tenth year. Either sex is prone to the 
disease. The onset may be preceded by deterioration of health from any 
cause, and sometimes fright and emotion bring on the tic. Often the malady 
arises in perfectly healthy children without assignable cause. The children 
are usualiy highly strung and intelligent. It is a rare event' to see a dull 
and backward child with a tic. 

Symptoms. — ^The recurrindf tic appears somewhat suddenly, and may 
reach its height in a few days. The movements are of the nature of a simple 
aot. They occur suddenly and without warning, and are executed rapidly. 
Usu^y the movement is of one kind only ; but sometimes several movements 
coexist. The common site of the spasm is the head, face and neck. Blink- 
ing, winkmg, alternate elevation and depression of the eyebrows, side to 
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side movements of the mouth, tossing the chin in the air, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon the 
shoulder, torticollic movements, shrugging of the shoulder, and any move- 
ments of the arm may be met with. Eespiratory movements are often 
associated with those occurring in the tongue and larynx. Tic affecting the 
legs is much less common. The movements cease during sleep. Generally 
a variable time of some length separates the individual movements, but in 
severe cases these may follow one another almost unceasingly. They are 
increased by excitement and by observation, and can usually be controlled 
by the will, but only for a limited time. 

Diagnosis. — The movement of tic is so peculiar that it cannot be 
confused with any other spontaneous, involuntary movement. It is the 
same movement, repeated with very rapid execution, in the same place. 
It is short and sharp, like a twitch. In chorea the movements are slow 
conmared with those of tic, and are irregular in nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much more quickly under treatment, and two or three 
months suffices in most cases to see the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of this 
nature persist or merge into one of the more severe forms. 

Treatment. — scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child’s defects, and anything tending to increase self-consciousness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
comforted. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child is happy, and in which his time is fully and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employecL for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 


2. CONVULSIVE TIC 

In this malady, which was first described by Gilles de la Tourette, and 
which bears his name, the same movements as are met with in simple tic 
occur ; but these are more severe aud more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which arc explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

.£tiology. — The stigmata of physical and mental degeneracy are rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in males, and is met with more often in 
France than in England — where it is a rare disease. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental shocks or acute illness of any kind. 
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Symptoms. — ^The spasmodic movements lesemble at first those of ample 
tie in their nature and rapidity, and favour the same sites ; but they are not 
restricted to the repetition of the same movement, but successive movements 
may vary widely in position and extent and sometimes involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
same as in psychical tic, about to be described, and the treatment of the two 
conditions is identical. 

3. PSYCHICAL TIC 

In this condition there is no muscular spasm ; but the sudden event takes 
the form of explosive utterances, imperative ideas and impulsive acts. This 
condition often occurs as a part of convulsive tic. The exclamatory tic 
consists of some sound or word or group of either, which is habitually uttered, 
with complete irrelevancy of time, place or sense. Sometimes the words 
are of an obscene nature and cause the greatest distress to the patient, who, 
often of innocent mind, is never safe from putting himself to shame. The 
utterances may be single, or may be repeated over and over in rapid succes- 
sion. Echolalia, which is an uncontrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great characteristic of the condition is that though the 
patient desires above all other things to prevent their occurrence he cannot 
do BO by any effort of will. Other symptoms that are commonly met with 
in this condition are imperative ideas and impulsive acts of all sorts, and in 
addition insanity of doubt, agoraphobia, acrophobia, mysophobia, etc., and 
arithmomania. In severe cases grave signs of mental deterioration slowly 
supervene, judgment and memory fail, will power and attention are lost, 
and the patient becomes incoherent and insane. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent recovery has occurred from both these condi- 
tions ; but such an event is rare. Most of the cases follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment. — General tonic treatment, with change of circumstance and 
kindly moral and })bysical disci})line, with healthy pursuits and congenial 
intellectual and phyrical occupation are the most likely to benefit. When 
fixed and imperative ideas arc present the patient must be guarded, as one 
of unsound mind. 

4. CO-ORDINATED TIC 

In this condition complicated co-ordinated movements are habitually 
repeated without apparent cause or purpose — especially in conditions of 
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hientai stress. It can be best illustrated by the account of an individual 
case under our care : A brilliant scholar at a public school was noticed to 
absent himself for no apparent reason, and when sought for, on the occasions 
on which he could be found, was always discovered in some secluded place 
rapidly revolving the two index fingers round the inside of a loop of string. 
He explained to me that this act had always given him relief from mental 
stress and anxiety, and that he was ashamed of it, and did his best to over- 
come it, and often succeeded, but that sometimes the desire for relief from 
stress overcame him. He was treated, and had no return of the tic for some 
years. He had become head boy of the school and captain of the football 
team, and on the occasion of the match of the year with another great school 
with much anxiety and responsibility upon his shoulders, at the moment 
of the commencement of the match the captain was not to be found. He 
was recovered from the act of revolving his index fingers round the inside 
of a loop of string in a secluded place, in time to perform brilliantly and win 
for his side. 


CRAFT PALSY 

Synonyms. — Occupation Palsy ; Occupation Cramp. 

Definition. — A peculiar malady determined by the habitual use of one 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of muscles. 
The symptoms are: (1) local pain in the muscles concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature 
of the movements ; and (4) weakness of the movements. These symptoms 
may occur separately or together. 

Etiology. — This disease may be occasioned by any occupation which 
requires the constant repetition of movements of small range, and which 
necessitates the holding of the limb rigidly for the fine co-ordination, to the 
exclusion of free and wide range movements. Consequently it is almost 
confined to those employments involving finely co-ordinated movements of 
the fingers, hand and upper limb. As far as is known, a neuropathic inherit- 
ance is neither an essential nor a common factor in the production of this 
disability. Yet at the same time, the fact that young persons are apt to break 
down while in training, while others follow the occupation of scrivener or 
telegraphist for years with impunity, it has been suggested that some inherent 
weakness in the nervous system may underlie the development of the cramp. 
But, however, it is not necessary to invoke these obscure factors, when faulty 
motor habits are known to play an important role and are adequate to account 
for the disability. 

In the case of writing there are two motor components, pen holding and 
pen moving. The former is of no importance in the production of writer’s 
cramp, but defects in the latter are of primary importance. The pen may be 
moved solely by the muscles which hold it, the hand being fiixed and the 
digits alone moving. Less faulty is the habit when writing is done largely 
by movement at the wrist. Best is the method in which writing is a fre(*> 
movement involving all the limb muscles. Of note in this connection is the 
fact that subjects of writer’s cramp may be able when standing to write on 
a blackboard. It is those who confine the muscular action most rigidly to 
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the small hand muscles and the flexors of the index and middle fingeis who 
are most likely to develop cramp. In the use of the Morse key such restric- 
tion of activity to small muscles groups is more or less inevitable, but the 
more modem machines which do not involve this, and have come into greater 
use, have not this fault and thus telegraphist’s cramp is less common now 
than formerly. 

It has been reported that focal lesions in the subthalamic region have 
resulted in a disability resembling writer’s cramp, but the observation is 
not necessarily relevant to the ordinary example of this condition. 

The following is a list of some of the occupations in order of frequency 
in which this malady occurs : writers with the pen, telegraphists, seam- 
stresses, violinists, machinists, cigar and cigarette rollers, dairy milkers, 
pianists and typists. It has been said that shorthand writers never suffer 
from this complaint. In most instances the disability in the use of the hand 
is confined to the particular movement which first gave rise to it, but in some 
severe cases other movements may ultimately come to be difficult: e.g. 
shaving, sewing, knitting. It should be borne in mind, however, that when 
at an early stage of what seems to be writer’s or telegraphist’s cramp other 
movements become deranged the presence of some organic nervous affection 
should be suspected. This point is further dealt with under the heading of 
diagnosis. The very general use of the typewriting machine, with its free 
and multitudinous movements required for its manipulation, has made 
writer’s cramp a very rare disease compared with years ago ; but it must 
be borne in mind that when the malady is once installed it is likely to follow 
the sufferer from one occupation to another. As an example, a telegraphist 
developed cramp in manipulating the Baudot instrument. He was rested 
and transferred to lighter duties involving the use of the Morse instrument, 
where he after a time failed. He was then transferred to counter duties, 
involving the use of the pen, and became incapacitated with writer’s cramp. 
He was then used to close envelopes, and developed cramp over that act, 
and ended his service as a messenger. Several of the occupations above 
mentioned are scheduled in an Act of Parliament as dangerous trades, owing 
to the liability to cramp, and the employer is bound to compensate for such 
disability arising in his employ. 

Symptoms. — These are of two orders, namely : subjective, oonsisting 
of discomfort, pain and the sense of fatigue ; and objective, comprising 
muscular spasm and the abnormalities of movement arising from it and from 
the effort to avoid both pain and spasm. In some subjects pain, in others 
spasm predominates. 

The onset is gradual, the movements of the pen become inexplicably 
difficult and tend to be irregular, the strokes extending too high or too low. 
The subject then finds himself grasping the pen with excessive force, and 
the correct adjustment of the finger ends becomes ha^d and apt to fail, 
the index dippmg off the penholder. This he tries to correct by a still firmer 
grasp. The hand then begins to ache, and feels heavy and tired. With 
the passage of time all these symptoms increase, and the writing becomes 
mere irregular and the nib is driven more firmly into the paper which it 
penetrates, the ink spluttering over the sheet. Borne tremor may develop 
m the limb. As the condition grows worse, the cramp appears more and 
more readfly when writing is started, so that even tcddng the pen in the hand^ 
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nifty evoke cramp. At the same time, other fine and repetitive movements 
of the hand may be performed with normal ease and facility. The pain 
which in varying degree accompanies the cramp tends as the affection grows 
worse to spread from the small hand muscles up the limb until the whole 
arm and shoulder ache. 


Telegraphist’s Cramp 

There are four instruments commonly used for sending. The Morse instru- 
ment is a hard contact key provided with a spring and knob, and the manipula- 
tion is performed by making the contact against the spring pressure with the 
knob held loosely in the palm of the hand. The movements involved are 
flexion and extension of the wrist only. The arm is supported from the 
shoulder only. This is a bad cramp-producing instrument, but it has the 
advantage that it can be manipulated with either hand. If telegraphists 
are taught to be ambidextrous from the first the incidence of cramp falls 
to a very low level. 

The Baudot instrument consists of a piano-board with five keys, which 
are manipulated by three fingers of one hand and two fingers of the other, 
and with the permutations and combinations of these five keys all the signals 
are made. The movements have to be synchronised to the beats of the com- 
mutator. The forearms and wrists rest upon the table. This is the worst 
cramp-producing instrument that ingenuity could devise, for the movement 
is of the fingers only, and it is utterly restricted both in space and in time. 
The Hughes instrument is a piano keyboard with many more keys, and its 
use is not often productive of cramp. The Gell instrument is a typewriter 
keyboard, and the movements are free. It is the best instrument in so far 
as it is not a producer of cramp. Two points of interest stand out, especially 
ill connection with cramp in telegraphy. The one is that, notwithstanding 
the discomfort, spasm and obvious disability, the subject is rarely reported 
for faulty sending, so great is his aptitude for dodging his disability. The 
second point is that so many subjects will work for years, and often to the 
end of their service, with very obvious cramp, which never proceeds to 
inc^aoity. On the whole, the incidence of telegraphist’s cramp is new small. 

Diagnosis. — From what has been said of the character of the symptoms 
in these forms of cramp, of the mode of their production by a particular 
movement-complex, and of their occurrence in the absence of signs of organic 
nervous disease, it seems reasonable to state that errors of diagnosis should 
not occur. 

Nevertheless, errors are not infrequent and consist in the diagnosing of 
writer’s or of telegraphist’s cramp when in fact some organic affection is 
present. Paralysis agitans, with little or no tremor, and post-encephalitic 
Parkinsonism provide fruitful sources of error. In the clinical picture thus 
presented, the initial symptoms may involve the right arm and hand, and 
at first consist in a difficulty in the normally rapid and free performance 
of fine movements. Not urmaturaliy the handwriting may be affected early. 
It becomes slow in performance, spidery and progressively smaller, and the 
effort to continue writing may be irksome and even pamfti). The total 
clinical picture in such a case is made up of such small deviations from the 
normal that the inexperienced or careless observer may miss them and may 
note no more than the patient himself has noted ; namely, that it has become 
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difficult and uncomfortable to write. Amongst other orjganic conditions 
which may be encountered under the erroneous diagnosis of writer’s or 
telegraphist’s cramp may be included cervical rib, any organic nervous 
affection which impairs find hand movements, arthritis, and painful affec- 
tions of muscles. The general principle which underlies accuracy of diagnosis 
here as elsewhere is careful and systematic clinical examination. 

Course and Prognosis. — In a young subject, who shows signs of the 
malady during training or soon thereafter, the outlook is hopeless with regard 
to continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permanently, even though they continue with the occupation. In 
others — and this class is much larger than is usually supposed — the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of occupation. In a few cases the patients 
become incapacitated for all the finer movements of both hands. The prog- 
nosis is usually serious ; but a correct forecast can only be made from the 
history and progress of each individual case. 

Treatment. — The responsibility and costliness which the Compensation 
Act entails upon employers are slowly enough but surely leading to the aban- 
donment of those instruments, the manipulation of which may produce cramp. 
Good teaching of unconstrained methods of manipulation and encourage- 
ment of ambidexterity in all the occupations concerned are important 
prophylactic measures. Long hours and the speeding-up of work should 
be avoided. After long absence from work, the work should be gradually 
resumed and not recommenced at full j«‘essure. When the malady appears, 
rest and change of work afterwards are absolutely essential. Long-continued 
rest, be it remembered, cuts both ways for, as has been pointed out above, 
resumption after long rest is actually a cause of cramp, for long unemploy- 
ment decreases the stability and the aptitude of the mechanism. General 
hygienic and tonic treatment are important. It is doubtful whether local 
treatment, in the way of massage, electricity, etc., can do any good, except 
to satisfy the patient. Sporting exercise of any and every kind is most 
useful. The Post Office authorities adopt the very admirable plan of re- 
training cramp subjects by daily practice with the instruments for a few 
minutes, the time of practice being gradually lengthened as capacity increases. 

Craft Atrophies 

Under this title are described a medley of conditions in which local 
atrophy of muscles, pain, numbness and sensory loss occur in connection 
with regions which are habitually over-exerted. These conditions have been 
met with in platers, filers, file-makers, locksmiths, rowers, glassworkers, etc., 
and seem to be really examples of local traumatic fibrositis, involving the 
nerves, and produced in some casfs by the continued pressure of the tools. 

Many of the cases recover with rest and treatment appropriate for a 
local interstitial neuritis. 

James Collier. 

W. J. Adie. 

Revised by V, M. B. Walshs* 
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COMPRESSION OF THE SPINAL CORD 

In compression the lumen of the spinal canal is reduced in a small part of 
its vertical extent, and the spinal cord is injured at this point, either directiy 
by pressure, or indirectly by interference with its vascular supply. With 
the exception of acute inflammation of the membranes, all the extramedullaiy 
lesions of the spinal cord come under this heading. The characteristic 
clinical feature of compression is the combination of two sets of phenomena : 
local or root symptoms in those regions supplied by the roots arising from 
the cord at the level of the lesion, and remote or cord symptoms due to 
interruption of the conducting paths in the white matter. It is convenient 
to divide this subject into two parts — slow compression and compression of 
rapid onset. 


1. SLOW COMPRESSION 

The commonest causes are tuberculous spinal caries, vertebral tumours, 
meningeal tumours and cysts ; rarer causes are aneurysm, gumma, leuk- 
jemia, Hodgkin’s disease, Paget’s disease, syphilitic caries, spondylitis 
deformans, and other chronic inflammations of the bones and joints of the 
spine. 

Etiology and Pathology. — 1. Tuberculom spinal caries {Pott's disease). 
— Spinal caries is the most frequent cause of slow compression. It occurs 
most often in children, but is common in adults, and may begin late in 
life. Signs of injury to the cord develop in about 1 case in 20, and are 
usually preceded by obvious deformity of the spine ; but in many cases they 
appear before disease of the bone is suspected. Rarely paralysis comes on 
for the first time in an adult who has had a curvature since childhood. 

The cord may be damaged by direct pressure of displaced bone, or by an 
abscess beneath the periosteum of the diseased vertebrae ; but in almost 
all cases the injury is indirect, and results from oedema of the cord, arising 
from interference with its blood supply by tuberculous granulation tissue, 
which forms on the outer surface of the dura mater and fills the epidural 
space (pachymeningitis externa). The functions of the cord may be tem- 
porarily deranged for long periods by this oedema, without permanent 
damage to the nervous tissues ; hence, when the disease is cured, the oedema 
subsides and the cord recovers. In cases of greater severity necrosis of the 
nervous structures follow thrombosis of the vessels, or prolonged pressure 
causes atrophy of nerve roots, and complete recovery is impossible. 

2. Tunnoufs of the vettehral column. — Vertebral tumours are about twice 
as common as all the other forms of extramedullary tumours together, and 
almost all of them are malignant. Carcinoma is always secondary, and is a 
frequent and distressing complication of cancer elsewhere. A very small 
primary carcinoma, e.g. of the breast, thyroid or prostate, may produce exten- 
sive disease of the vertebrse, and signs of compression may appear before the 
existence of the primary growth is suspected. On the other hand, they may 
appear several years after complete removal of the primary growth, and may 
be the first evidence of a recurrence. Sarcoma, the commonest forni of 
primary growth, begins in the bone or periosteum of the bodies or lamime, 
often in several at once, or simultaneously at different levels. Secondary 
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sarcoma arises by metastasis from sarcoma elsewhere, or by direct extension 
from a growth in neighbouring soft parts, e,g, of tumours in the mediastinal 
and retro-peritoneal spaces. 

The growth of vertebral tumours is usually rapid, and extensive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which 
invades the spinal canal through an intervertebral foramen. As a rule, the 
dura mater sets bounds to its inward extension. Benign tumours of the 
spine are rare. They usually grow forwards, but occasionally an osteoma, 
a chondroma, or an exostosis produces signs of compression. 

3. Meningeal tumours . — These are divided into two groups — intradural 
and extradural. The first are twice as common as the latter, and more than 
half of them are simple, encapsuled, and easily removable. Myxoma, fibroma, 
sarcoma, endothelioma, and psammoma are common. Other forms are 
rare. In most cases they lie posterior or postero-lateral to the cord, and 
are seen when the cord is exposed by laminectomy ; but in a few cases they 
lie in front and may escape detection. 

Sarcoma is the commonest exferadural tumour. It is sometimes en- 
capsuled, but more often it is a diffuse growth difficult to remove. 

These tumours usually grow very slowly, and several years may elapse 
between the onset of the first symptom and the time when an accurate 
diagnosis can be made. They do not invade the substance of the cord, nor 
penetrate the dura, nor give rise to metastases. 

4. Gyst^. — Cysts, parasitic and non-parasitic, may compress the cord 
and produce symptoms indistinguishable from those of solid tumours. In 
some countries hydatid cysts form a high proportion of all spinal tumours. 
They may invade the spinal canal from adjacent soft parts or from the verte- 
brae, or arise primarily in the membranes. They are often multiple, and 
are nearly always extradural. Cysticercus cysts, which are very rare, are 
usually single and intradural. Non-parasitic cysts are collections of fluid 
contained within slightly thickened adherent membranes. They are among 
the most frequent of spinal tumours. They are moat likely a result of 
circumscribed inflammation of the pia-arachnoid, and have been known to 
follow an injury ; but their aetiology is obscure. The cyst is often opened 
inadvertently during operation, and the only evidence of its former presence 
is flattening of the cord and atrophy of the nerve roots at the point where a 
solid tumour was expected. Sometimes the position of the cyst can be 
inferred at operation, from the absence of normal pulsation below it. On 
puncturing the membranes in this position fluid escapes under pressure, and 
the pulsations reappear. The name meningitis serosa circumscri'pta is applied 
to this condition. 

5. Aneurysm of the aorta is a rare but well-known cause of spinal com- 
pression. The dorsal region is most often affected, three or four vertebral 
bodies being slowly eroded until the dura mater is exposed. Rupture into 
the spinal canal has been obsfsrved. Berry aneurysms upon the surface 
vessels of the cord occurring in connection with occult coarctation of the 
aorta have been many times recorded. The pathognomonic sign of this cause 
of compression paraplegia is the high artenal blood pressure in the arm as 
contrasted with the low pressure in the leg. 

6. Syfhiiitic caries. — Oummata and caseous masses of syphilitic origin 



COMPRESSION OF THE SPINAL CORD 1717 

in the bones of the spine may cause a condition not unlike that of tuberculous 
caries. It is very rare, and usually occurs in the cervical region where the 
cord may be compressed. 


Extradural Compression 

S3miptoms . — Local or root symptoms . — Pain in parts supplied by the 
sensory roots arising from the cord at the level of the legion is often the 
first symptom. It may be a dull ache, a feeling of constriction, a sharp 
cutting pain, or pain so severe as to be almost unbearable. It is often brought 
on or greatly increased by movement of the spine or by coughing. The skin 
in the painful area is sometimes hypersensitive at first, but very soon its 
sensibility is diminished, while the pains persist (anaesthesia dolorosa). The 
nerve trunks are not tender as in ordinary neuralgia. Severe pains are rarely 
absent in cases of vertebral tumour. In spinal caries they are usually absent 
or slight. Injury to the motor cells or anterior roots leads to weakness, 
wasting and loss of tone in the corresponding musclea. In some cases root 
symptoms are absent throughout the course of the disease, and the first 
effects of compression are referable to interruption of the conducting paths 
in the cord. 

Remote or cord symptoms , — Although all the tracts are submitted to 
the same degree of compression, their functions are not impaired at the same 
time. While variations are common, the symptoms usually arise in the 
following order : first weakness and spasticity in the lower limbs, then im- 
pairment of sensation, position and passive movement, temperature, pain 
and touch being affected in this order. Defective sphincter control often 
precedes and sometimes follows sensory loss. 

Motor symptoms , — ^Interruption of the pyramidal tracts produces spastic 
paraplegia in parts below the lesion. The clinical features are — (1) diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone and in the attitude of the limbs ; (3) changes in the tendon and 
skin reflexes ; (4) the occurrence of certain involuntary and reflex movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as 
follows : — It is essential to remember that the muscles of the lower limb 
are divided into two distinct groups — ^the flexors and the extensors — and 
that the muscles which dorsiflex the foot and toes are physiologically flexors, 
while the corresponding plantar flexors are extensors. In all that follows 
these important muscles will be grouped according to this nomenclature. 

1. Loss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on the degree of 
damage to the pyramidal tracts. It usually begins in the distal segments 
of the limb, and is greater in the flexors than in the extensors. Dorsiflexion 
is the earliest and remains the most severely impaired movement. 

2. The tone in all the muscles increases early, and is greatest in the ex- 
tensors. Hence an early symptom is generally stifeess of the limbs, especially 
a difficulty in flexing them. If the limbs are handled passively, the resistance 
to flexion is found to be greater than to extension. As power diminishes 
spasticity increases, until at length the limbs are held constantly in an 
attitude of complete extension. This combination of weakness and spasticity 
with extended lower limbs is known as “ paraplegia in extension.’’ 
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3, Exaggeration of the tendon reflexes is a constant early sign. The 
abdominal reflexes below the level of the lesion and the cremasteric reflexes 
are lost early. The normal plantar reflex is also lost, and is replaced by a 
different kind of reflex — Babmaki’s sign, the “ extensor ’’ plantar response. 

As the damage to the cord increases, and when certain extra-pyramidal 
motor tracts are affected, the extensor muscles gradually lose their tone, 
for which connections with the brain-stem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on 
a reflex arc which is purely spinal, is retained. The result is that the knee- 
and ankle- jerks, which indicate tone in extensor muscles, are lost while the 
reflexes from flexor muscles (hamstring-jerks) persist. At the same time, 
in some cases, the limbs are gradually dtawn up by the unopposed action of 
the flexors. This combination of weakness and spasticity with flexed lower 
limbs is known as “ paraplegia in flexion.” At first the flexed position is 
occasional — flexor spasms — later it becomes constant, but is still due entirely 
to excess of tone in the flexors. Finally, contractures occur in the muscles, 
and the deformity becomes permanent. In many cases of compression 
the stage of paraplegia in extension gradually merges into one of complete 
flaccidity of all the muscles, without the occurrence of paraplegia in flexion, 
and all the tendon reflexes are lost. 

4. While the limbs are still rigid in extension, the commonest involuntary 
movement is a spontaneous clonus of the extensor muscles, in which the 
whole limb trembles as it does when ankle clonus is elicited in a case with 
marked spasticity. In the later stages, where the extensor muscles are 
beginning to lose their tone, a new kind of movement appears, in wliich the 
limbs are drawn up suddenly from time to time by an involuntary contraction 
of the flexor muscles — flexor spasms. Further, by appropriate stimulation 
may reflex movements can be produced in the paralysed limbs. The most 
important of these is the “ flexor reflex of the lower limb.” It is elicited 
most easily by stimulating the outer border of the sole by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsiflexion of the foot, and an upward movement — so-called extension but 
physiological flexion — of the great toe. When the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the extensors, or when almost 
all reflex activity has disappeared, the reflex appears in its minimal form. 
A part of this minimal response is an “ extension ” of the great toe. The 
normal plantar response is obtained from the sole alone. The pathological 
reflex, of which the “ extensor ” response is a part, may be obtained not only 
from the sole, but when well developed by stimulating the skin and deeper 
structures on any part of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs of pyramidal 
tract disease, e.g, the “ extensor ” plantar response, Oppenheim’s and 
Gordon’s signs, and many others, becomes clear. In all of them a stimulus 
is applied to some part of the lower limb, and the response is a flexion reflex, 
whose most obvious component is “ extension ” of the great toe. It is 
unfortunate that the term ‘‘ extensor response ” is commonly used to describe 
a movement which is physiologically one of flexion. 

Sensory symjftoms . — Sensory loss may appear first in the area supplied 
by the roots arising from the cord at the level of the lesion, or in parts below. 
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As a rule motor disturbance is severe before anjr remote sensory loss is found. 
In some cases, especially of spinal caries, the limbs are completely paralysed 
before sensation is affected. The reverse condition, severe sensory loss with 
slight motor disturbance, does not occur in compression. Remote sensory 
loss appears first in one of two positions. In most cases the soles first become 
less sensitive, then the legs, and later the thighs. In a smaller number the 
loss appears first over the lower sacral segments, and extend^ upwards in 
segmental progression. When both sides are equally compressed all forms 
of sensation may suffer equally ; but in most cases position and passive 
movement, temperature, pain and touch are impaired in this order. 

If one side of the cord is more affected than the other the signs are those 
of a modified Brown-Sequard syndrome with the superficial sensory loss 
greatest in the limb in which most power is retained, and loss of position 
and passive movement greatest in the weaker limb. Ultimately, whatever 
the order of loss at the beginning, as the compression increases, sensation 
of all kinds is diminished or lost in all parts below the lesion. In exceptional 
cases the skin in the distribution of the lowest sacral segments retains its 
sensibility when the loss in all other parts below the lesion is severe. Such 
a distribution of sensory loss suggests a lesion damaging the more mesial 
fibres of the sensory path. Occasionally the onset of symptoms in extra- 
medullary compression is rapid, and severe paraplegia develops in a few days. 
This is seen most often in cases of sarcoma of the mediastinal or retro-peri- 
toneal spaces where the growth, which has infiltrated one or more vertebral 
bodies, surrounds the dura and produces oedema of the cord. In cases of 
rapid onset the limbs are flaccid from the beginning, and the tendon jerks 
are diminished or lost. 


Intrapural Compression 

When the pressure is equal on both sides of the cord, the symptoms are 
the same as in extradural compression. If one side is affected before the 
other, as by tumours growing from a ner\c root, the symptoms are at first 
unilateral, and in many cases spasticity and weakness are confined for a long 
time to the lower limb on the same side as the tumour. Occasionally altera- 
tions in subjective sensation (parsesthesiai) in the limb of the opposite side 
precede motor symptoms by a considerable interval, and form the grounds 
for the patient's first complaint. 

At a later stage the following characteristic syndrome appears : 

1. A band of sensory loss, on the side of the tumour in an area corre- 
sponding to the distribution of the sensory roots arising from the cord at the 
level of the lesion, often with root pains in the same area. 

2. Weakness and spasticity confined to or greatest in the limb on the 
same side (pressure on the pyramidal tract). 

3. Diminished sensibility to temperature, pain, and touch on the opposite 
side (pressure on the crossed sensory tracts). 

4. Impairment of the sense of position and passive movement in the 
weaker limb (pressure on uncrossed sensory tracts in the posterior columns). 

As the compression increases both limbs become weak, spastic, and in- 
sensitive, and the symptoms progress as in extradural compression. Examina- 
tion of the cerebro-spinal fluid often reveals a condition which is practically 
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pathognomonic of compression — the hculation syndrome of Froin. This 
consists, in its complete form, in an increase in the amount of albumin with 
absence of or slight increase in the number of cells, and a yellow colour 
(xanthochromia) in the fluid. The normal amount of albumin is about 
0'025 per cent. In compression it is often increased a hundredfold or more, 
and readings above 1 per cent, are very cominon. A low cell count and 
0*1 per cent, of albumin are very strong evidences of compression, and as the 
amount increases the diagnosis becomes more certain. Xanthochromia is 
common ; but it occurs in other conditions, and its value as a sign is slight. 
These changes are found in the fluid only below the site of compression. 

Diagnosis. — A complete diagnosis establishes: (1) the existence of 
compression ; (2) its situation ; (3) its pathological nature. 

1. When signs of injury to the cord or nerve roots are found associated 
with disease of the spine at a compatible level the diagnosis is obvious. 
What root pains are the only symptom the diagnosis is difiicult. They are 
often falsely interpreted as referred pains, or as indications of disease in the 
painful part itself. Thus angina pectoris, gall-stones, pleurisy, renal colic, 
hip-joint disease and other painful conditions have been diagnosed, and 
unnecessary operations have been performed. Pain of root distribution 
should always arouse suspicion, and provoke a careful examination of the 
spine and of the nervous system. 

If the signs are those of spastic paraplegia, spinal syphilis, disseminated 
sclerosis, syringomyelia and amyotrophic lateral sclerosis must be excluded. 
In many cases this can he done by examination of the cerebrospinal fluid. 
Patients with removable spinal tumours are still allowed to develop incurable 
paralysis because this examination is not made. Such an omission in a case 
of paraplegia of doubtful origin amounts to neglect. The loculation syndrome 
in the fluid is almost pathognomonic. It is never absent in chronic cases, 
and is never found in any of the focal or system diseases, for which com- 
pression might be mistaken. 

Spinal syphilis is detected by examination of the blood and cerebro- 
spinal fluid. Valuable time may be lost, however, or an irretrievable error 
made, when the blood of a patient with a removable tumour happens to react 
positively to Wassermann’s test. In a series of cases operated upon by 
Bargent at the National Hospital, the reaction was positive in four patients 
from whom a non-syphilitic tumour was removed. 

Disseminated sclerosis may present the picture of progressive spastic 
paraplegia with considerable sensory loss, and confusion between it and 
compression by slowly growing tumours is common, each disease being 
mistaken for the other. The more serious error is to mistake the curable 
for the incurable disease. It is advisable to feel dissatisfied with the diagnosis 
of disseminated sclerosis, so long as the symptoms are purely spinal, and 
to re-examine the patient at intervals in the hope of finding evidence of a 
simple tumour. The transient nature of the early symptoms and the presence 
of signs of cranial nerve troubles serve to distinguish disseminated sclerosis 
in most cases. Slight nystagmus must not be accepted as decisive evidence 
against tumour, as it may be present in compression, especially of the cervical 
region. 

Amyotrophic lateral sclerosis simulates compression in the cervical 
region, in that wasting in the muscles of the hands and arms is associated with 
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signs of spastic paraplegia m the lower limbs ; but is distinguished bj ex- 
aggeration of the tendon reflexes in the wasted arms, hy fibrillary tremors 
in the muscles, and by the absence of objective sensory disturbances. 

Syringomyelia is easily recognised by the characteristic sensory changes. 
Dissociation of sensation to the degree which is common in this disease is 
never seen in extra-medullary lesions. 

2. Segmental Diagnosis. — ^As the motor sensory and reflex functions of 
each segment of the cord are known, the level of the lesion cab be deduced 
by noting the highest point at which these functions are impaired. 

Motor localisation. — Each segment of the cord contains nuclei for several 
muscles, and most muscles receive nerve fibres from more than one root ; 
but as each muscle seems to have one main root of supply, the weakness, 
wasting and loss of tone vary in distribution with the segment affected. 
The muscles which suffer most when the corresponding segment is damaged 
are named hereunder : 

C^. Supraspinatus, infrarainatus. Ck. Biceps, deltoid, brachialis antious, sup- 
inator longus. (7«. Inonators of forearm, C^. Triceps, extensors of wrist 
and fingers. Cg. Mexors of wrist and fingers. Di. Small muscles of the 
hand. Intercostal muscles. Muscles of abdominal wall 

Ilio-psoas (mainly L,). Lg. Adductors of tbigb. L^. Abductors of t^h, 
extensors of knee. Lg. Hamstrings. N|. Glutei — calf muscles. Sg. Antenor 
tibial muscles — peronoi — smaU muscles of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment alone. If the lesion 
is at the level of the ninth dorsal segment the rectus abdominis is paralysed 
below a point about an inch above the umbilicus. In such a case, when an 
attenpt is made to raise the head against the resistance of a hand placed on 
the forehead when in the supine position, the upper part contracts and the 
umbilicus is drawn upwards (excursion of the umbilicus). If the lesion is at 
the twelfth dorsal segment the entire rectus contracts, but the iliac regions 
bulge, owing to paralysis of the lower part of the oblique muscles. 

Localisation hy changes in the reflexes. — Above the lesion the reflexes are 
normal, at its level they are diminished or lost, below it the skin reflexes are 
diminished or lost, and the tendon reflexes are exaggerated. The segments on 
which important reflexes depend are ; 

Cg. Biceps- and supinator- jerks. Cg. Pronator-jerks. C^. Trice™- jerks. Dg.^g. 
Abdominal reflexes. Lg. Cremaster reflexes. Lg. Knee-jerks, Sg. Anlde- 
jerks. 8g. Plantar reflexes. 

In lesions involving the fifth cervical segment of the cord, such as may 
be found in syringomyelia and in injuries associated with dislocation of the 
cervical spine, Babinski has recorded that the supinator jerk may be abolished 
and replaced by finger flexion when the lower end of the radius is tapped. 
This is known as inversion of the radial reflex,*' and is a useful localising 
sign in lesions of the segment in question. 

Sensory localisation. — The sensory areas supplied by each segment of the 
cord are shown in the diagram on the opposite page. Root pains in the dis- 
tribution of one or more of these areas form a sure guide to the affected seg- 
ment. When they are absent, the level of the lesion is determined by ascer- 
taining the highest point at which sensation is impaired. Very often when 
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the two sides of the cord are compressed unequally the anassthesia is confined 
to one side, or extends higher on one side than on the other. In these cases, 
when the segmental diagnosis is made &om the sensory signs alone, the lesion, 
a tumour for example, is found several segments higher than the point in- 
dicated by the signs. The uppermost limit of sensory loss in these circum- 
stances is a result of interruption of the sensory paths in the cord, and the 
discrepancy in the signs is due to the oblique course taken by the sensory 
fibres in crossing the cord. In the mid-dorsal region the decussation for pain 
and temperature is complete one segment above the point of entry of the 
root conveying these impressions to the cord, that for touch in two segments. 
At higher levels, crossing takes place more slowly, until in the upper cervical 
region impulses which enter together in one root ascend on the same side 
of the cord for five or six segments before all of them reach the opposite 
side. At all levels pain crosses soonest, then cold, then heat, and touch 
slowest of all. 

It follows that in unilateral lesions the upper level of the anaesthesia 
on the opposite side of the body, caused by injury to sensory paths in the 
cord, is below the segmental level of the injury. Also that the level is higher 
for one form than another. The fibres which cross slowly escape by ascend- 
ing beyond the lesion on the uninjured side before they cross, while those 
which cross quickly are caught after crossing. Hence the level of sensory 
loss is highest for pain and lowest for touch, with temperature intermediate . 
Occasionally the tumour is found below the level predicted. In these cases 
the functions of the segments above the lesion are impaired by oedema. 

Surface anatomy , — If the cord is to be exposed at the level of the affected 
segments their relation to the spinous processes of the vertebrce must be 
known. This is obtained as follows : In the cervical region to the number 
of the spine add 1 — the fifth cervical spine lies over the sixth cervical seg- 
ment ; to the number of the upper five dorsal spines add 2 — the fourth dorsal 
spine lies over the sixth dorsal segment ; down to the tenth dorsal spine add 
3— the tenth dorsal spine covers the first lumbar segment. The eleventh 
dorsal spine corresponds to the third lumbar segment, and the twelfth to the 
first sacral. The cord terminates just above the level of the first lumbar 
spine. 

Intrathecal injection of lipiodol , — The upper level of a lesion which narrows 
or obliterates the lumen of the spinal canal, or simply blocks the spinal sub- 
arachnoid space, can be ascertained by injecting lipiodol through the occipito- 
atlantoid ligament into the subarachnoid space, the lipiodol falls rapidly 
to the point of constriction, where it is arrested and can be seen clearly by 
X-rays. If there is no constriction it falls to the bottom of the thecal space, 
where it remains indefinitely and does no harm. This procedure is of great 
practical value when the existence of a compressive lesion or its exact site 
is in doubt. 

3. Diagnosis of the Cause of Compression. — ^When spastic paraplegia 
develops in a patient who is kno^m to suffer from spinal caries^ the cause is 
obvious ; but when it precedes the appearance of signs of bone disease the 
diagnosis is difficult. In ail cases of compression the spine must be examined 
repeatedly for deformity, tenderness and limitation of movement. If tender- 
ness is found constantly in the same place, and the nervous symptoms are 
compatible with disease of the underlying segments, disease of the bones is 
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almost certain. In young persons disease of the spine is usually caries, and in 
adults caries is also the commonest cause ; but tumours of the spine and 
aneurysm must be excluded. Severe root pains arc rare in caries but are 
the rule in vertebral new-growths. An aneurysm would present other signs. 



Fjo. 99. — Diagram of cutaneous areas of posterior nerve roots (after ColJier and 

Purves Stewart). 


An X-ray picture will usually dt^inonstrate the presence and nature of the 
bone disease. 

Vertebral tumours . — When root pains occur in a patient with malignant 
disease, or from whom a malignant growth has been removed, the diagnosis is 
clear. Mistakes are easily made when pains are the first symptom, as their 
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Toot origin is not recognised. Diminislied sensibility in the painful area 
indicates the nature of the pain, and this directs attention to the spine, where 
tenderness or deformity is discovered. As most vertebral tumours are 
secondary, the next step is to examine the parts where carcinoma is common, 
remembering that a small primary growth, e.g, in the breast, thyroid or 
prostate, may give rise to widespread metastases in the bones. In the 
absence of a history or signs of new-growth in other parts, the diagnosis is 
founded on the combination of local tenderness or deformity and rigidity of 
the spine with root or cord symptoms. The severity of the root pains, 
and their great aggravation by movement, are characteristic. 

Meningeal tummrs, — Severe pain of root distribution is present in many 
cases, and when this is followed after some time by spastic paralysis of slow 
onset and steady uninterrupted progress, affecting first one leg and then the 
other, the combination and especially the course of the symptoms are almost 
pathognomonic. In caries the root pains are rarely severe, signs of bone 
disease are rarely absent, the paralysis is usually bilateral from the beginning, 
and is severe before any sensory loss is found. The distinction from vertebral 
new-growth may be impossible when the latter occurs without bone symptoms 
or X-ray signs. Practically the diagnosis between meningeal and intra- 
medullary tumours is impossible. If the signs and symptoms in any case are 
those of compression, and an approximate indication of the level of the lesion 
can be given to guide the surgeon, then, if other obvious causes such as caries, 
aneurysm and vertebral tumour have been excluded, an operation must be 
performed. Until the lesion can be seen the diagnosis is in doubt. 

Course and Prognosis. — Spinal caries. — The course of the bone disease 
does not always run parallel with the paralysis, and either may alter in 
severity independently ; but if the caries undergoes cure the paralysis usually 
diminishes. Considering the severity of the paralysis, the prognosis is favour- 
able and astonishing recoveries occur. The outlook is best in young people 
with disease in the dorsal region. Many recover completely, but more 
often, especially in adults, recovery, though considerable, is partial. So long 
as the lower limbs remain spastic in the extended position with exaggerated 
tendon reflexes the prognosis for complete recovery of power is good ; but if 
the limbs become flexed, if they become flaccid, if the knee- and ankle-jerks 
arc lost, if sensory loss is severe, or if there is wasting in the limbs following 
damage to lower motor neurones, the outlook is very bad. Many patients 
live for years with severe paralysis ; but life is constantly endangered by 
sepsis from bed-sores, ascending infections of the urinary tract, chest com- 
plications, and tuberculous disease in other parts. 

Vertebral tumours. — When sarcoma or carcinoma spreads to the verte- 
brae from surrounding parts the duration of the disease is measured in weeks 
or months, and death is due to the primary condition. In primary sarcoma, 
and in some cases of carcinoma of the vertebrae, life may be prolonged for a 
year or two, and death is due rather to complications of the cord disease — 
bedsores, cystitis, etc. 

The course of turnoms of the meninges is often extremely slow. Root 
symptoms may precede paralysis by months or even years, and the weakness 
may increase gradually for several years before walking b^omes impossible. 
Malignant growths are fatal, and simple growths equally so, if not removed. 
Most patients with simple tumours come to operation during the second 
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year after the onset of the first symptom. The mortality after (^ration 
for the removal of simple tumours is very low in skilled hands* The pro* 
gnosis for recovery of power depends in part on the duration of the weakness 
in the lower limbs. Complete recovery may be expected if it has not lasted 
more than a year, and if sphincter control has not been lost. When the 
paralysis is of longer duration recovery, though gratifying, is rarely complete. 
Nevertheless, full return of power has been seen after three ybars of severe 
paralysis. 

Treatment . — Sjyimil caries . — This is to be directed to curing the bone 
disease in the hope that cure of the paralysis will follow. Complete rest on 
the back and fixation of the spine for many months is the routine treatment. 
The general condition of the patient is to be improved by fresh air, a liberal 
diet and cod-liver oil, iron and arsenic, and great care is to be taken to prevent 
bedsores, cystitis and deformities of the limbs. For adults, especially if 
they are bread-winners, a more rapid cure is desirable. This is provided by 
surgery in Albee^s operation, or a modification thereof, in which a bone graft 
from the tibia is wired into a cleft made in the spines of the affected region. 
In this way fixation is effected, further deformity is prevented, and the time 
lost is reduced from a year or more to a few months. Adults sometimes 
recover after a short rest in bed, if a suitable jacket is worn to immobilise 
the spine. 

Operation must be considered — (1) when a sudden increase of deformity 
or severe root pains and great increase of paralysis come on together, and 
suggest pressure by displaced bone ; (2) when an abscess forms ; (3) when 
paralysis persists long after the bone disease is cured, or when in an adult 
there is no improvement after 6 months’ rest ; (4) when life is endangered 
by respiratory paralysis. 

Vertebral tumours , — In slowly growing primary growths of the vertebras 
laminectomy is indicated to relieve pressure, or to prevent pain by cutting 
sensory roots or dividing the antero-lateral columns of the cord. The opera- 
tion is merely palliative, but is often followed by considerable temporary 
recovery. 

Meningeal tumours . — If the symptoms suggest an intraspinal tumour, 
and a segmental diagnosis has been made, an exploratory laminectomy 
should be done in the hope of finding a removable tumour. 

2. COMPRESSION OP RAPID ONSET 

i£tiology. — The commonest causes of rapid compression are fracture or 
dislocation of the spine. 

Dislocations occur most often between the atlas and axis, or between the 
fifth and sixth cervical vertebrae. They are sometimes incomplete, and thus 
may cause compression of slow onset. More often they are complete, and 
the cord is compressed between the laminae of the dislocated vertebra, which 
is displaced forwards, and the body of the underlying vertebra. Fractures 
are commonest in the lower dorsal and upper lumbar regions, and follow 
most often a fall from a height on to the feet or buttocks. They also occur 
apparently spontaneously in spinal caries and in vertebral tumours. A blow 
on the back may fracture the vertebral arches, and cause compression of the 
cord. The degree of damage to the cord varies greatly* 
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Symptoms* — Sudden severe compression produces a complete interruption 
of conduction through the damaged segments ; that is, a physiological t^n- 
section of the cord. There is total flaccid paralysis, total sensory loss, abolition 
of tendon reflexes, and retention of urine. For a few days there may be no 
plantar response, but a Babinski response then makes its appearance. Bed- 
sores often develop with great rapidity, and many patients succumb within 
a few weeks. But in those that survive, retention of urine gives place to 
overflow incontinence, the tendon jerks may return, and the condition de- 
scribed above (p. 1718) as “ paraplegia-in-flexion ” may ensue. In this case, 
any stimulus applied below the level of the lesion produces violent flexion 
spasms in the legs, contraction of the abdominal wall, and the expulsion from 
the bladder of some — but not of all — its contents. Head and Biddoch have 
applied the term “ mass reflex ” to this phenomena. 

Dislocations between the fifth and sixth cervical vertebrae may produce 
severe damage to the cord as described above, with the addition that the 
arms are paralysed also, the sympathetic pathways in the cord are interrupted, 
and there is narrowing of the palpebral fissures, and sometimes priapism. 
Less well-recognized are the various clinical pictures of minor injury to the 
cord as the result of vertebral injury. These include slight weakness, with 
ensuing wasting of the hands and forearms, slight spastic paresis of the legs, 
with the corresponding changes in the reflexes, narrowing of one or both 
palpebral fissures, and inversion of the radial reflex on one or both sides. 
There may be no sensory loss after the first two or three weeks. The slow 
progress of the wasting in the arms for some time after the injury may lead 
to a diagnosis of amyotrophic lateral sclerosis, but care in examination and 
history-taking should prevent this error. 

Prognosis. — The prognosis is always extremely grave in severe cases, 
death resulting in high cervical lesions from paralysis of all the muscles of 
respiration, in lesions at lower levels from sepsis following bedsores, or from 
infection of the urinary tract. 

Treatment. — When the signs are those of complete division of the cord, 
treatment by operation is directly contra-indicated. If some voluntary 
power is retained, or if sensory loss is not absolute, operation may be con- 
sidered, especially if the compression is caused by fracture of the vertebral 
arches. The cord should be exposed in every case where the level of the 
fracture points to injury of the cauda equina. These roots being peripheral 
nerves have a chance of regenerating, and this may be enhanced by freeing 
them from compression by displaced fragments of bone. With skilled 
nursing, patients with complete division of the cord may survive and live 
for many years. 

General Management of Paraplegia. — In all cases of severe paraplegia 
from spinal cord lesion where sensory and sphincter functions are also 
impaired or lost, whatever the nature of the lesion, there are certain general 
principles of treatment. The patient should be nursed on a fracture bed 
with an air, water, or rubber mattress. The back should be attended to 
four hourly, first washed with soap and water, then carefully dried, rubbed 
with surgical spirit or eau-de-Cologne, and powdered. These measures 
harden the skin and make it less likely to break down under the constant 
pressure of the body weight. The patient’s position should be changed from 
time to time to prevent the development of sacral bedsore. As far as possible 
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care should be taken to prevent the skin from becoming wet and sodden 
when there is incontinence of urine, and the toilet of the anus after defeecation 
should be careful and thorough. There are various remedies for the sacral 
or trochanter bedsore when it develops. Separation may be hastened by 
wet dressings of eusol, sometimes by fomentations — though the latter 
should be used with caution. The ulcer is packed with eusol gauze, or with 
an ointment of zinc oxide and castor oil. When it is clean and healing begins, 
it may sometimes be hastened by dressings of gauze soaked in red lotion. 
The heels should also be carefully watched for the appearance of the 
hsemorrhagic blisters which herald the development of a sore. Rings for 
the heels may avert them, and air rings for the sacrum may also be needed. 


SYRINGOMYELIA 

Synonym. — Slatus Dysraphicus. 

Definition, -T-Syringomyelia is a very chronic and irregularly progressive 
disease of the spinal cord and brain stem, dependent upon a peculiar lesion 
of the grey matter, glial increase and the formation of irregular cavities 
being the most conspicuous features of this lesion. Clinically, the malady is 
characterised by a deep loss of sensibility to pain and to temperature, other 
forms of sensibility remaining relatively unaltered, and by muscular atrophy 
and weakness of varying distribution in the upper extremities, and further 
by spastic weakness of the lower extremities, owing to involvement of the 
pyramidal tracts at the level of the lesion. 

iStiology. — ^Both sexes may be affected, and males are more prone to 
suffer than females. Heredity plays no part in its causation. Age is most 
important, in that this disease appears either to be congenitally installed, 
or to commence during the period of growth. It has been diagnosed with 
accuracy as early as the sixth year of childhood, and rarely if ever do the 
symptoms commence later than the age of 30 years. 

Pathology. — The primary lesioas of syringomyelia are always found in 
that region of the spinal cord which was originally occupied by the central 
canal, or in close connection with the ventricular system of the brain stem ; 
and it is certain, therefore, that syringomyelia is referable to a pathological 
process affecting the central canal and its surrounding glia, and that this 
pathological process, in many cases at least, is installed before the completion 
of the development of the central canal of the nervous system. Two essential 
lesions and four other commonly occurring lesions make up the morbid 
process of this disease : 

Essential lesions, — (1) Cavitation of the posterior part of the grey matter ; 
(2) gliosis, with liquefactive degeneration of the abundant glia — other lesions 
commonly hut not invariably fresent ; (3) degeneration of lower motor and 
vasomotor neurones ; (4) degeneration of lower sensory neurones ; (5) dis- 
tension of cavities producing pressure effects ; (6) secondary ascending and 
descending degenerations. 

The seat of commencement of the disease is invariably in the dorsal grey 
matter of the lower half of the brain stem and upper half of the spinal cord, 
and most commonly of all, in the lower three cervical and upper three dorsal 
segments. The cavitation occurs primarily always in that part of the grey 
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matter which held the original central canal, namely, the region of the 
posterior commissure, posterior median septum and posterior horns. 

Degeneration of the lower motor neurones occurs m at least half the cases. 
It is most marked in the cervical and upper dorsal regions of the cord, and 
may be very local or extensive. It is commonly explained as caused by 
the extension of the gliosis and cavitation into the anterior horns of the grey 
matter, and by the distension of the cavities exerting pressure upon these 
regions, and causing atrophy of the cells. To the pressure exerted by such 
distended cavities are also attributed the ascending and descending degenera* 
tions which are commonly found in the pyramidal tracts below the level of 
the lesion, and in the posterior columns above. 

Tumour formation is not uncommon in cases of syringomyelia. Massive 
growth may be found in the pons and in the spinal cord. 

Symptoms . — Disturbances of sensibility . — By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar kind 
which was named by Charcot “ the dissociated sensory loss.” This is a 
loss of sensibility to painful impressions and to thermal stimuli, while sensi- 
bility to touch, to vibration, to position, to passive movement and to the 
appreciation of location upon the skin, remain relatively or entirely intact. 
In other words, those forms of sensibility which travel by a path crossing 
in the commissures of the spinal cord are lost, because the lesion of syringo- 
myelia destroys especially the region of the commissures, while these forms 
of sensibility which travel by paths which are uncrossed in the spinal cord 
and do not traverse the region especially affected by syringomyelia, but are 
conducted by the posterior columns, are not affected. Further, the lateral 
region of the dorsal reticular formation of the medulla, mesial to the restiform 
body and ascending root of the fifth nerve, and a little ventral to these struc- 
tures, is especially prone to the lesion of syringomyelia, and it is this region 
which contains the whole path for pain and temperature sensibility from the 
opposite half of the body, and a lesion in this situation will produce hemian- 
algesia and hemithermanaesthesia, while the paths for other forms of sensi- 
bility, situated mesially on either side of the raphe of the medulla, escape. 
Again, the lesion excavating the ventral horn in any part of the cervical 
region may extend so as to interrupt the spinothalamic tract which lies 
immediately dorso-lateral to the ventral horn, and so cause loss of pain and 
temperature sense on the opposite side everywhere below the level of the 
lesion. 

The destruction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated sensory loss symmetrically over the thorax, 
upper extremities, neck and face, the distribution varying with the extent ot 
the lesion. The sensory loss over the face is explained in that the sensory 
root of the trigeminal nerve has its ending in the upper three segments of the 
cervical spinal cord, and the pain and temperature sensibility of the face is 
interfered with if the posterior grey commissure in the region of these segments 
is damaged. Only rarely does the symmetrical sensory loss extend below the 
thorax, for the reason that the spinal lesion does not often extend below the 
mid-dorsal region. The sensory loss will vary in depth, extent and symmetry 
of distribution according to the completeness, extent and symmetry of the 
lesion. Thus, in early and slight cases, the sensory disturbance may not 
amount to more than a relative loss of pain and temperature confined to the 
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hands and ulnar borders of the forearms, while in an advanced case there is 
usually complete inability to appreciate painful and thermal stimuli over an 
area which would be covered W a sleeved jacket, and this area often extends 
over the neck and the face. Cfombinations of the “ sleeved jacket ** sensory 
loss with hemianalgesia and hemithermansssthesia often occur in cases where 
both the spinal lesion and the medullary lesion are present. The dissociated 
sensory loss makes its advent insidiously, and is often unnoticed by the 
patient and discovered for the hrst time on medical examination. Or it may 
appeal to the patient, who on bathing finds that he appreciates heat and 
cold upon some parts of the skin and not on others. Not infrequently he 
finds that he injures himself or burns himself without noticing it at the time. 

Subjective sensibility is not often affected, and for the most syringo- 
myelia may be described as a painless disease ; but there are very notable 
exceptions. Sensations of heat and cold, dull fixed pains, lasting neuralgic 
pains, and lightning pains in no way differing from those of tabes, may 
occur. These pains are confined to the regions which are the seat of the other 
symptoms. Especially important in this connection are those cases in 
which the distension of the cervical spinal cord is so great as to cause that 
structure to press upon the bones of the spinal canal. Here constant and 
often intolerable achmg pain in the neck, upper extremities and thorax may 
result, with rigidity of the neck, and this may render life so insupportable as 
to necessitate surgical interference for the relief of the pressure. 

Muscular atrophy , — This common clinical feature of syringomyelia is 
met with in considerably more than half the cases. As may be gathered 
from the nature of the lesions, though usually bilateral, it is often not sym- 
metrical, and may be entirely conned to one side. The intrinsic muscles 
of the hands and the muscles of the ulnar side of the forearms are first and 
most affected in the ordinary run of cases. The atrophy is often here con- 
fined, but it may extend up the arm ; but it is unusual for the whole upper 
limb to be affected. Sometimes the shoulder muscles are first affected, and 
again the scapulo-thoracic and humero-thoracic muscles may be early in- 
volved. The upper intercostals, and that section of the muscles which 
supports the spine, supplied from the upper six dorsal segments suffer, but the 
scalenes seem generally to escape. The muscular atrophy is strictly limited, 
and is apt to become complete in the muscles affected. The lesions of the 
medulla may involve the motor nuclei of the cranial nerves. ^ Atr<mhio 
paralysis of the muscles supplied by the vago-aocessory nerve is far from 
uncommon, and the discovery of this paralysis in a young subject should 
always arouse suspicions of the presence of sjoringomyelia. The paralysis 
is unilateral and involves palate, pharynx and all the muscles of the larynx 
upon the affected side. Similarly but in much rarer cases, atrophic paralysis 
of the face, of the trigeminal muscles, of the stemomastoid and trapezius or 
of the hypoglossal muscles may occur ft*om a unilateral involvement of the 
corresponding motor nuclei. Fibrillation in the affected muscles is said by 
most writers to be of common occurrence. It has been conspicuous by its 
absence in most of the large number of cases which have come under our 
observation. One would expect it to be confined in syringomyelia to such 
times as the muscular atrophy is progressing. 

Contractures resulting from the muscular atrophy are commonly seen in 
the hands, and the deformity resulting tends towards the “ griffin’s paw ” 
55 
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type, but hardly reaches the degree seen in ulnar nerve paralysis, and is 
often much modified by trophic and vasomotor changes, and by the results 
of injuries and whitlows. 

The lower extremities escape so far as atrophy of muscles is concerned. 
Spinal curvature is present in many cases. It consists essentially in a kyphosis 
or kypho-scoliosis of the upper dorsal region, with a compensatory lordosis 
and lateral curve in the lumbar region. The upper convexity is to the left 
from the major use of the right hand. It is dependent upon paralysis of the 
trunk muscles, from involvement of the anterior horns in the upper dorsal 
region, and, in addition, dystrophic changes in the bones may be factors in 
its production. It is more marked the earlier it commences during the period 
of growth, and where heavy manual occupation has been followed. 

Trophic and vasomotor disturbances . — Thickening of the bones or a condi- 
tion of osteoporosis and brittleness may be met with. More often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabes 
dorsalis, and is confined to the joints of the analgesic region, and affects the 
joints of the lower extremity only when there is a hemianalgesia from a lesion 
of the spinothalamic tract either in the cord or in the medulla. In syringo- 
myelia Charcot’s joints are seen chiefly in workmen who are engaged in 
occupations which constantly expose the analgesic joints to jarring and 
bruising. 

The most characteristic of the trophic changes consists in thickening of the 
subcutaneous tissue and of the skin itself, which is seen in the hands. The 
fingers become thick and swollen and lose their natural outline, the tips 
become blunted, and the knuckle-folds thick and coarse, and some vaso- 
motor paralysis renders them unduly red, or even blue. They have been 
termed “ sausage-like ’’ fingers, and often stand out in contrast to the wasting 
of the intrinsic muscles of the hand. A similar condition affecting the whole 
hand is common, and was termed by Charcot the “ fleshy hand *’ or “ main 
succulente.” The analgesic condition of the hands and the thermansssthesia 
present expose them unduly to injuries and, since these injuries are likely 
to be imnoticed or disregarded, septic infection arises easily, and the results 
of injuries, bums and whitlows are frequently seen, giving rise to further 
deformity from scars, loss of the terminal phalanges, from whitlows and con- 
tractures, and from sepsis extending to the tendons. 

The lower extremities usually present a slight spasticity, with the signs of 
involvement of the crossed pyramidal tracts. This does not often produce 
much disability in the use of the lower limbs. In cases, however, where the 
lesions involve the lateral regions of the cord, either by direct extension or by 
the pressure of distended cavities, severe spastic paraplegia may result. 
And again, in very rare cases, such pressure may lead to total evascularisa- 
tion and total transverse lesion of the spinal cord with the appearance of a 
complete flaccid paraplegia with incontinence, total sensory loss and absent 
deep reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in cases 
where paraplegia is severe any degree may occur. 

The skin reflexes of the trunk are diminished or absent, and the plantar 
reflexes are of the extensor type, according to the degree of pyramidal involve- 
ment. Some degree of pes cavus is often present. The knee-jerks and ankle- 
jerks are increased, and foot-clonus, etc., is present. 
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Considering that the efferent neurones of the cervical sympathetic system 
have their origin in the brain stem, and their exit fipom the spinal cord in the 
lower cervical and upper dorsal segments, thus traversing the whole of the 
region usually affected by the lesion of syringomyelia, the frequency with 
which paralysis of the cervical sympathetic occurs is easily understood. It 
may be complete or incomplete, umlateral or bilateral, and is recognised by 
smalhiess of the pupil, narrowing of the palpebral aperture' (sjnnpathetic 
ptosis), and a peculiar flatness of e:^ression on the side of the face affected, 
with decrease or loss of sweating. These signs are much more obvious when 
unilateral than when bilateral, for, in the absence of the contrast which a 
normal side of the face gives, they are often overlooked when bilateral. 

Ophthalmoplegia is very rare, but it may occur, since the syringomyelia 
lesion may be found as high as the region of the third nucleus. Nystagmus 
is an almost constant feature of syringomyelia, as it is also of most lesions of 
the cervical spinal cord. 

Morvan’s Disease. — This variety of syringomyelia is so peculiar in its 
clinical aspect as to need especial description. In addition to the lesion of 
the spinal cord characteristic of syringomyelia, there are intense changes in 
the periphery of the nerve trunks of the limbs. Instead of the usual loss of 
pain and temperature sensibility, distributed in jacket form upon the upper 
limbs and trunk, there is absolute loss of all forms of sensibility in the hands, 
wrist high, and in many cases also in the feet, ankle high. Progressive 
atrophy of the intrinsic muscles of the hands and feet occurs. Severe vaso- 
motor paralysis brings about permanent cyanosis of the hands and feet, 
with much thickening of the skin and subcutaneous tissues, to which are added 
the effects of injury and septic processes in insentient regions, in the form of 
whitlows, necrosis and loss of digits. Another peculiarity of this malady 
is that the extremities are exceedingly painful in the early stages and until 
the sensory loss becomes deep. Morvan’s disease resembles Raynaud’s 
disease in the cyanosis and tendency to necrosis of the fingers and toes, but 
it is easily distinguished by the complete absence of intermitting vascular 
spasm and by the peculiar loss of sensibility. Ansssthetic leprosy may be 
distinguished from Morvan’s disease by the characteristic skin lesions in 
other parts of the body, by the palpable thickening of the nerve trunks, and 
by the less definitely limited areas of sensory loss. Every transition between 
typical syTingoiOTelia and Morvan’s disease has been described. 

Course and Duration. — The malady, commencing insidiously, progresses 
very slowly, and often ceases to progress for periods which may amount to 
many years. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with sensory 
loss of all forms of sensibility below the level of the lesion, point to a rapidly 
fatal termination. 

It is not unusual to meet with well-marked cases in which the signs 
develop and increase during late childhood and early adult life, and then 
remain more or less in a stationary condition, allowing an occupation to be 
followed until well after middle life has been reached ; but with the advent 
of the degenerative period of life, from the age of 46 years onwards, tiiiere is 
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always a slow increase of the disability which puts an end to useful capacity. 
Many of the cases become incapacitated in early life, after which the disease 
becomes arrested, and the patients live on for many years, sometimes in a 
bedridden condition. Few reach the age of 60 years. Sapid extension of 
the physical signs leads to death from involvement of respiratory muscles. 
Otherwise the patients succumb to intercurrent disease. Sudden and un- 
expected death sometimes occurs, and it is especially to be remembered that 
this is likely to occur after the administration of anesthetics, and as a result 
of surgical procedures. 

Disignosis. — Syringomyelia has to be differentiated, in its early stages, 
from those diseases which cause slowly progressive muscular atrophy in the 
upper eirtremities, and, in its later stages, from other lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-medullary region must be distinguished from other slowly oncoming 
lesions of the brain stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult life, is important, and during this period slowly developing paralysis, 
with or without muscular atrophy and with sensory loss, should always 
suggest the possibility of syringomyelia. Other causes, which may produce 
this symptom group, and which may be confused with syringomyelia, are 
local lesions of the peripheral nerves, local lesions of the brachial plexus, and, 
especially, the lesion produced by the presence of cervical ribs, root lesions, 
lesions of the central grey matter of the spinal cord, especially central tumours 
of the spinal cord, hsematomyelia, and lastly certain general diseases of 
the nervous system, progressive muscular atrophy, peroneal atrophy and 
myotonia atrophica. That the sensory changes of sjringomyeiia of 
peculiar nature are usually the flrst signs of that disease is important ; 
but unfortunately is not without many exceptions, both as to the nature 
of the sensory changes and as to their time of appearance. 

Local lesions of the peripheral nerves produce signs which are confined 
to the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is commonly unilateral. In syringomyelia, 
however, the lesion in the early stages may be confined to one side of the 
cord, and to one posterior horn so far as the production of sensory loss is 
concerned, and the muscular atrophy may be so narrowly confined to the 
distribution of the ulnar nerve as to cause close resemblance between the 
two conditions. Any sensory loss over the trunk, or signs outside the dis- 
tribution of the peripheral nerve, will, if present, clearly divide the two 
conditions. 

Cervical ribs may produce slowly progressive atrophy of muscles, pains 
and sensory loss, very difficult to distinguish from those resulting from 
syringomyelia. The diagnosis in these cases is beset with peculiar diffi- 
culties, for so frequently do cervical ribs produce no nervous symptoms at 
all that their presence, when demonstrate, does not argue that they are 
the cause of the symptoms. Again, cervical ribs are among the commonest 
of the developmental peculiarities which are so frequently seen in the subjects 
of B5rringomyelia. Slow muscular atrophy and slowly oncoming sensory loss 
and perhaps pain characterise both syringomyelia and cervical rib paralysis, 
and the distnbution may be unilateral or bilateral in either condition ; but 
it is only when the signs and symptcrnis arc strictly confined to the upper 
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extremities and neck that difficulty arises. The slightest definite physical 
sign outside of this region at once turns the diagnosis in favour of syringo- 
myelia, and of these signs cervical sympathetic paralysis, sensory loss on the 
trunk, and alteration of the abdominal and plantar reflexes are most important. 
A very careful search must be made for any such signs, and the patient 
observed over a considerable time before a certain diagnosis is made. 

Lesions of the nerve roots, either from inflammatory Conditions, bone 
disease, pachymeningitis or neoplasms give rise to more severe pain than does 
syringomyelia, and the development of the symptoms is mu(m more rapid. 
Lesions of the central grey matter of the spinal cord may produce a symptom 
complex, closely resemblmg that of syringomyelia. Central tumours of the 
spinal cord, when of slow growth, are hardly distinguishable, inasmuch as the 
lesion of syringomyelia is in reality a central tumour of the cord. The 
majority of central tumours, however, are of more rapid development, and 
speedily produce severe paraplegia. The presence of Froin’s syndrome 
(hyperalbuminosis in the cerebro-spinal fluid) is much in favour of tumour. 

Pro^essive muscular atrophy in its early stages may cause difficulty in 
diagnosis, since the muscular atrophy in syringomyelia may in rare cases 
precede the appearance of any sensory loss or may be well marked when the 
sensory loss is slight. In this connection widely distributed fibrillation is of 
great importance in indicating a diagnosis of progressive muscular atrophy, 
particularly if it be seen in muscles not conspicuously wasted. In peroneal 
atrophy the atrophy of the intrinsic hand muscles is always preceded by a 
more extensive atrophy of the muscles below the knee, which are never 
atrophied in syringomyelia. 

Syringomyelia of the brain stem may be distinguished from other lesions 
of this region by its insidious onset and the special tendency to the involve- 
ment of the lateral region of the medulla containing the vago-accessoiy 
nucleus and the central pain and temperature path, so giving rise to a uni- 
lateral paralysis of palate, pharjmx and lar3mx with hemianalgesia and 
hemithermansesthesia on the opposite h ilf of the body. Often some signs 
of cervical syringomyelia coexist ; but the medullary lesion may exist alone, 
and it cannot be too prominently borne in mind that any very slowly pro- 
gressive lesion of the brain stem of insidious onset may be of the nature 
of syringomyelia. 

Prognosis. — Recovery never occurs ; but arrest of the disease for long 
periods is frequent. Those disabilities, which are the result of pressure or 
distension, may abate spontaneously or as the result of treatment, 
and in arrested cases training may bring about lessening of the disability. 
Increasing symptoms, especially if the increase be rapid, are always a cause 
for anxiety, and increasing involvement of the respiratory muscles is the 
gravest of events. 

Treatment. — Some authorities believe that mercury and iodide of 
potassium have a definite effect in benefiting the disease when the symptoms 
are progressing. Application of deep X-rays to the cervical and upper 
dorsal redone of the spinal cord has been followed by arrest of the progress 
of the disease and, rarely, improvement of symptoms. Pains are to be 
relieved with the common analgesics. Massage, exercises and training are 
all likely to make some improvement in the disability in arrested cases. 
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H^MATOMYELIA 

iEtiology and Pathology. — ^HsBinatoiiiyelia, or haemorrhage into the 
spinal cord, has in the past figured in neurological literature to a much 
greater extent than its frequency warrants. It has been commonly supposed, 
for example, to be an almost invariable consequence of serious local injuries 
of the cord, whereas in fact in these circumstances haemorrhage plays a 
very minor role. G, Jefferson has in fact expressed the view that it is doubtful 
whether such a state as haematomyelia actually exists. It is true that small 
punctate haemorrhages may be seen in the damaged areas, but as Holmes, 
from his study of the spinal injuries of warfare, has pointed out, the essential 
lesion in these circumstances is oedema, followed by degenerative changes 
in the cells of the grey matter, and in severe cases by central necrosis. Large 
central haemorrhages are not found. Similarly, certain inflammatory affec- 
tions of the cord, such for example as acute poliomyelitis, may show minute 
haemorrhages, but here again nothing occurs to which the term haemato- 
myelia can reasonably be applied. In short, haematomyelia is an exceedingly 
rare form of spinal cord lesion. 

A recent study by C. Richardson made on material at the National 
Hospital, Queen Square, has lent a necessary sense of proportion to our 
views on this matter. By the term haematomyelia is now usually meant 
a large central haemorrhage, with a tendency to spread longitudinally over 
several segments. The central region of the cord and the dorsal horns are 
the situations in which this haemorrhage is commonly observed in the rare 
instancy in which it is to be found. If we agree that traumatic haemato- 
myelia is an extremely rare condition, we are left with what has been called 
“ spontaneous haematomyelia ” and with secondary haematomyelia. 

Spontaneous H^smatomyelia. — This rare condition appears to arise 
only when there is some abnormality of the spinal vessels. Such abnor- 
malities are angioma and other malformations, and— excessively rarely — 
syphilitic and arterio-sclerotic disease of spinal arteries ; in other words, 
the so-called spontaneous haematomyelia is really secondary haematomyelia. 

Symptoms. — From what has been said it is apparent that the clinical 
picture usually given of haematomyelia is that of local trauma of the cord, 
and since such local crushing is commonly associated with fracture, fracture- 
dislocation, or transient dislocation of the cervical spine between the fifth 
and sixth vertebrae, this picture is that of a quadriplegia of sudden onset 
with slow recovery of variable degree. True haematomyelia may indeed 
occur in the cervical region of the cord, when it is apt to prove fatal. Richard- 
son’s analysis indicates that the characteristic clinical picture is that of a 
sudden paraplegia, accompanied by pain and sensory changes, subjective 
and objective. It appears that all forms of sensation are lost at first. 

In the non-fatal cases a variable degree of recovery is possible. In a 
few reported cases, it appears that a syringomyelic type of dissociation of 
sensation may ensue. 

Diagnosis. — ^The diagnosis of primary hasmatomyelia rests upon the 
sudden onset, the rapid development of symptoms which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord. The 
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distinctioii has to be made from acute myelitis. Acute myelitis, tbougb 
rapid in onset, does not show the sudden development of symptoms seen 
in hsematomyelia. Prodromata often precede the onset. 

Treatment. — The general treatment is that of any severe spinal cord 
lesion with paraplegia. When there is evidence that a syphilitic lesion of 
the spinal arteries is in question, the treatment is that of spinal syphilis. 
Angioma and other malformations of the spinal vessels are fiiot amenable to 
surgical intervention. 


MYELOMALACIA 

Synonym. — Softening of the Spinal Cord. 

The term “ myelomalacia,'* which implies softening of the Spinal Cord, has 
been applied by some authors to those conditions of local destruction of the 
spinal cord consequent upon the cessation of blood supply, and especially 
upon thrombosis of its blood vessels, as apart from the extensive local 
destructions which may result from inflammatory conditions. Such a 
distinction does not rest upon any logical, pathological or clinical basis, for 
thrombosis and ischaemia make up a part of the pathological process of all 
traumatic, inflammatory and pressure lesions of the spinal cord, and may 
occur as terminal events in certain diseases of the spinal cord where vascular 
lesions are otherwise conspicuous by their absence. Therefore, since soften- 
ing of the spinal cord may be the result of widely different pathological 
processes, and since it does not constitute a definite clinical entity, it will 
suffice here to refer to those maladies in which it is chiefly observed. 

Traumatio Conditions. — As a result of high explosives bursting in the 
neighbourhood of the spinal column, even without signs of external injury 
or signs of damage to the bones, the spinal cord may be found to be completely 
diffluent over several segments. The same result may be met with from the 
passage of a high velocity bullet through the spinal canal, whether the spinal 
cord be touched by the bullet or not ; and again, the same condition occurs 
from the vibration of an impact when a missile hits and lodges in the sur- 
rounding bone, without directly involving the spinal canal or cord. A 
slighter degree of the same condition may be seen in fracture dislocation. 
When, as the result of injury to the spinal column, the spinal cord is torn 
across, the distal segment may soften completely. 

Pressure Lesions. — ^Pressure upon the spinal cord abrogates function 
chiefly by producing ischsemia and, if the pressure be prolonged or severe, 
necrotic sonening occurs, and the more readily, if there be strangling of the 
segmental vessels which supply the cord and accompany each nerve root. 

Inflammatory Conditions. — In acute spreading myelitis, in which the 
spinal cord is infected with micro-organisms secondarily to a general blood 
infection, as may occur in small-pox, gonorrhoea, dysentery, etc., the cord 
softens and may become diffluent. In acute transverse myelitis, softening 
depends upon the severity of the initial oedema and its duration, the degree of 
obliterative arteritis, and the consequent thrombosis that may occur. It 
may be largely avoided by the energetic and early application of anti- 
syphilitic treatment. 

Senile Parapleqia. — This condition, which is not very rare, and in which 
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spaaticity of the lower extremities with weakness comes on gradually in 
later life, and does not, as a rule, reach a severe degree, has been attributed to 
ischeemia and even to softening of the spinal cord from arterial disease and 
the failing circulation of old age, by Moxon, who first described it. The 
pathology of these cases seems by no means certain, and there are few records 
of the anatomy. It seems certain that no appreciable softening can occur, 
on account of the slightness of the paraplegia and the absence of any sensory 
loss. Gowers doubted whether they were spinal in origin at all, and attributed 
some to the occurrence of cortical changes in the brain, while others he placed 
in the category of paralysis agitans. From the occurrence of definite mental 
failure in some of the cases, a cerebral site for the lesion is likely. Dr. Green- 
field has recently examined for us a very typical case and found no changes 
in the spinal cord, but extensive degeneration of the pyramidal cells of the 
motor cortex. 


SUBACUTE COMBINED DEGENERATION 

Synonym. — The Ansemic Spinal Disease. 

Definition. — Subacute combined degeneration is a disease most common 
in the second half of adult life, of which the onset is usually insidious and the 
course progressive. The lesions in the nervous system consist of a primary 
demyelination, commencing in the centre of the white columns and affecting 
the long fibres first and most, and the short intersegmental fibres which 
lie close to the grey matter last and least. Neuroglial condensation follows 
very slowly upon the demyelination. The posterior and lateral columns 
of the spinal cord are early affected, and it is to the affection of both these 
columns that the term “ combined degeneration alludes. The clinical 
features are usually strikingly distinct, in that subjective sensations, such as 
tingling, numbness and burning, occurring usually at the periphery of the 
limbs, are early, obtrusive and persistent, and are accompanied or followed 
by the development of a paraplegia which may be of a spastic, or a flaccid 
and ataxic, or of a mixed type, according to the degree of affection of the 
lateral and of the posterior columns in each case, and the degree of involve- 
ment of the peripheral nerves. We owe to Risien Russell, Batten and Collier 
the first complete pathological and clinical account of this disease. 

In the late stages of the malady, the paraplegia tends to become complete 
and of the flaccid type, with loss of the deep reflexes. Anesmia accompanied 
by a peculiar “ buscuit-like discoloration of the skin is present in all cases 
at some period of the disease, with the exception of some few of the cases of 
short duration. This ansemia tends in every case, if life is prolonged, to 
develop into a pernicious anaemia which is typical, both clinically and patho- 
logically. 

AEtiology. — ^First met with in the third decade of life, the malady becomes 
increasingly frequent until a maximum incidence occurs in the sixth decade, 
while cases commencing in the. seventh decade are not uncommon. The 
sexes are equally affected. Familial incidence in this disease, as also in 
pernicious anesmia, has been recorded by Hurst, Piney and others. 

Pathology. — The essential lesion is demyelination of the axis cylinders, 
and subsequent degeneration of the latter, in the posterior and lateral columns 
of the cord. It has also long been known that some degeneration of peri- 
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pheral nerves occurs in this disease, and recently Carmichael and Greenfield 
have confirmed that the same process of demyelination seen in the cord is 
to be found in the peripheral nerves. At first the myelin sheath swells and 
later disintegrates. This change first occurs in the lower dorsal region of the 
cord, and is first seen in the centre of both posterior columns, and soon after 
wards in the centre of either lateral column, as small areas jof a darker and 
more translucent appearance than the normal white matter. It is only at 
an early stage of the disease that the anatomical picture is strictly one of 
postero-lateral degenerations, for soon after, spots of degeneration appear 
on either side of the anterior median fissure and in other parts of the antero- 
lateral columns. The degenerated areas increase in size centrifugally, coalesce 
with one another, reach the surface of the cord and eventually involve the 
whole of the white matter of the cord as seen in transverse section, with the 
exception of the narrow zone of short internuncial fibres which everywhere 
clothe the grey matter. This “ annular or ferrule-like ’’ degeneration in the 
lower dorsal region is highly characteristic, and occurs in no other disease. 

From its starting-point in the lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, and for this 
reason the term ‘‘ funicular myelitis ” was applied to it by Henneberg. This 
extension depends upon the occurrence of small isolated spots of degenera- 
tion in the posterior, lateral and antero-lateral columns, which increase in size 
and thus join the area previously degenerated. The degeneration tends to 
extend upwards indefinitely, and in severe and advanced cases has been 
found as high as the internal capsule in the pyramidal tract. 

The lesions of the white columns entail the usual secondary degenera- 
tions, both ascending and descending ; but these occur late, and are often 
much less obvious than might be expected from the severity of the local 
lesions. The destruction of the axons by the local lesions also causes a series 
of retrograde changes in the corresponding nerve-cells, and tigrolysis, vaouola- 
tion, shrinking and neurophagy may be 'conspicuous, especially in the cells 
of Clarke’s column and in the cells of Betz, which gave origin to the pyramidal 
fibres. Occasionally the disease is entirely confined to the posterior columns 
of the spinal cord. The muscles are conspicuously wasted in the later stages, 
and the muscle fibres show great diminution in size and poor striation. There 
is not any considerable increase of the muscle nuclei, and little or no fibrosis 
occurs. 

Blood . — In a few instances, ansemia has been absent throughout, the 
hesmoglobin content and the cytology being normal ; this has occurred chiefly 
in cases which have run an acute and fatal course in a few months. Usually 
the blood shows an ansemia of varying severity ; the heemoglobin ranges from 
35 to 75 per cent., the lower of these figures being common ; the colour index 
is usually above the normal, and may be as high as 1*6. Macrocytosis is 
present. Anisocytosis, poiJdlocytosis and polychromatophilia are common. 
Normoblasts are often numerous and megaloblasts may be found in numbers. 
A relative lymphocytosis is almost always present, and may reach as much as 
56 per cent. This change occurs early, and is helpful in the confirmation of 
the diagnosis of the nervous disease. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the Wood-changes in every case are identical with 
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those met with in the various stages of pernicious anaemia, and that a typical 
post-mortem picture of pernicious anaemia occurs frequently in subacute 
combined degeneration. The cerebro-spinal fluid presents no abnormalities 
either as regards albumin, sugar or cells. 

The early writers believed that the anaemia was the essential part of the 
disease, and that the degenerations in the nervous system were the result of 
vascular changes consequent upon the anaemia. TUs view is negatived by 
the facts that some cases progress to a fatal issue without any evidence of 
anaemia, and that in others the nervous manifestations may become severe 
long before any anaemia is evident ; and, most importantly, no case has been 
recorded in the literature, nor has one occurred in the very large series 
examined by the writers, in which the nervous manifestations developed in a 
patient already under observation for anaemia. 

The experimental evidence and the clinical and pathological features of 
the disease suggest, therefore, that the anaemia and cachexia and the degenera- 
tion of the nervous system are not dependent the one upon the other, but that 
they are the concomitant but not necessarily synchronous results of one and 
the same cause, which is deprivation from a product of gastric digestion in 
the presence of hydrochloric acid which is subsequently stored in the liver, 
and which is essential to the normal formation of the erythrocytes. Hurst 
and others have shown that achlorhydria is present in nearly all the cases. 

Symptoms. — In a large majority of instances the symptoms appear in- 
sidiously and without any exciting cause. Sometimes the onset is more rapid, 
and may be preceded by severe gastro-intestinal symptoms such as vomiting, 
diarrhoea, jaundice, malaise and pyrexia In a few cases the onset has been 
so rapid as to suggest the diagnosis of acute myelitis, and in one of these 
which was under our observation and pathologically verified, two attacks 
of temporary paraplegia has preceded the onset by 8 and by 4 months 
respectively. 

The cardinal signs may be summarised as follows : peripheral subjective 
sensations, which occur early and are remarkably obtrusive, are complained 
of in the periphery of the limbs in most cases, but may occur in the perineum, 
neck and back of the head and in the tongue. Sensory loss is found, which 
commences upon the limbs with peripheral stocking and glove ” distribu- 
tion, and reaching on to the trunk ascends in segmental distribution. Astereo- 
gnosis occurs in the upper extremities. Paraplegia may be (a) flaccid from 
the first, with loss of deep reflexes ; (h) spastic, remaining spastic throughout 
(rare) ; (c) spastic, changing to flaccid paralysis with loss of the deep reflexes. 
The first of these three clinical types is the commonest, and it provides almost 
all — ^if not all — the cases which respond favourably to treatment. Both 
forms of paraplegia are accompanied by marked ataxia. Girdle sensations, 
lightning pains, fixed pains, gastric crises, exaggeration of superficial reflexes, 
are all encountered. Sphincter paralysis is late. Loss of sexual power is 
early. There are muscular wasting and lowering of electrical excitability of 
general distribution in the paraplegia region. Ana3mia, which may be absent 
throughout or may become apparent at any period in the course of the 
disease, is conspicuous at the time of the onset of the nervous symptoms in 
about one-half of all cases. 

Peripheral subjective sensations are so constantly the earliest s^ptom, 
so discomforting to the patient and so persistent, as to form a most distinctive 
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feature of the disease. These sensations are variously described, but tingling 
and numbness are the most common. Creeping sensations, smarting, bum- 
icy coldness, tightness and pain are all common. They are usually felt 
first upon the tips of the fingers and toes, and subsequently spread up the 
limbs. A girdle sensation is the rule, and it is sometimes painful. 

Sensory loss first appears at the periphery, and spreads up the limbs 
like the sensory changes of a polyneuritis, waning in severity as the base of 
the limb is approached. In time it reaches the abdominal wall, but rarely 
extends as high as the thorax. Earliest to diminish, and first to disappear, 
are the postural modes of sensibility and vibration sense ; tactile sensibility 
may also be severely affected ; but thermal and cutaneous pain sense are 
usually least affected. A marked and almost constant feature of the disease 
is the tenderness of the calf and plantar muscles to pressure. Such tender- 
ness is not usually found in association with a spinal cord lesion, and its 
presence is one of the reasons for regarding the peripheral nerve changes 
already referred to as of importance in determining the symptomatology. 

In the common flaccid type of paraplegia, weakness and unsteadiness of 
gait are commonly preceded by the parsesthesiae and sensory changes de- 
scribed above. There is at first a ready fatigue on exertion, a dragging of 
the feet and an ataxy of gait when tired, and also aching pains in the muscles 
of the legs. Examination reveals some weakness, especially of fiexion and 
dorsiflexion in the legs, the tenderness already mentioned, and diminution 
or loss of the knee-jerks, and loss of the ankle-jerks. Sooner or later an 
extensor plantar response betrays the development of lesions in the lateral 
columns of the cord ; but at first the plantar response may be of the flexor 
type, and when this is the case, the nervous clinical picture is not readily 
distinguishable from that of polyneuritis. In some cases it is doubtful if the 
distinction could be made were it not for the accompanying abnormalities in 
the blood and gastric secretions. 

In this clinical type, of course, some of the signs may be the expression 
of a posterior column lesion, and it is known that in a few cases the spinal 
cord lesion is confined to this column. In the less frequently seen spastic type, 
the clinical picture is one of a predominating lateral column lesion in the cord. 
The case may pass through the stage of paraplegia-in-extension to the final 
one of paraplegia-in-flexion, with extremely painful flexion spasms, loss of 
sphincter control, and the development of bedsores. In some such cases, 
the limbs may become flaccid, and the tendon- jerks disappear before con- 
tracture ensues. But whether this change from spasticity to flaccidity occur 
or not the clinical type is one which progresses ruthlessly and does not respond 
to treatment. 

Sudden exacerbations of the symptoms may occur at any time, and 
these are commonly associated with malaise, pyrexia, vomiting or other signs 
of gastro-intestinal disturbance and by an increase in the anosmia, as if there 
had been a sudden increase in the condition, which is responsible both for 
the anaemia and for the spinal degeneration. As the disease advances, the 
paraplegia involves more and more of the trunk, progressing upwards. In 
some cases the u^per extremities are affected early, and may even be the 
first regions to show signs of the disease. In the course of time the paraplegia 
becomes complete, with great wasting of the muscles and reduction of their 
faradic excitability. 
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The paraplegia does not, as a rule, reach the upper limits of the region 
supplied by the cervical enlargement of the spinal cord, and even in the most 
severe cases the condition of the upper extremities is one of partial paralysis, 
most marked in the periphery and associated with considerable wasting of 
the muscles of the hands and forearms. In addition to the muscular wasting, 
there is usually conspicuous wasting of the subcutaneous fat. In late stages 
of the disease the general bodily wasting becomes extreme. 

Dysuria generally appears When the paraplegia becomes pronounced. It 
does not often occur in the early stages of the malady, and sometimes its 
appearance is delayed until remarkably late. When once established, it 
does not show any tendency to improve with treatment. Finally, the control 
of the rectum and bladder becomes completely lost. 

Soft translucent oedema of the extremities and trunk is frequent, especially 
when the aneemia is severe, and is dependent upon the aneemia and upon the 
impaired innervation of the paraplegic region. 

General mental deterioration, mild delirium, drowsiness and torpor 
frequently occur at any stage of the disease, and are referable to the anaemia 
and the metabolic disturbance, and possibly also to widely spread cell changes 
in the cerebrum. General convulsions have been reported in a few 
cases. 

Dimness of vision is common when ana3mia and debility are severe. Papill- 
cedema of slight degree is sometimes met with, and doubtless in relation to the 
anaemia. Optic atrophy has been reported in a good many cases. Small 
retinal haemorrhages arc not uncommon. A minor degree of nystagmus is 
the rule, and may depend upon the involvement of the cervical spinal cord, 
all lesions of which seem to be regularly associated with nystagmus, or this 
may be attributed to affection of the cerebellum, for changes in the Purkinje 
cells of this organ have been repeatedly found. Herpes is not infrequent. 
It may occur anywhere, and has several times affected the distribution of 
the trigeminal nerve. A ha3morrhagic lesion of the sensory ganglion has 
been found. 

Although ansemia is one of the most characteristic features of subacute 
combined degeneration, since it occurs in every case of long duration at some 
time or other, and since it is sufficiently striking as at once to suggest the 
diagnosis in at least two-thirds of aU the patients when they first come under 
observation for nervous symptoms, yet it may be absent throughout the course 
of the disease in a rapid case, and its appearance may be delayed until several 
years after the disease of the nervous system is manifest. The anaemia 
in almost every case is identical in every respect with pernicious anaemia. 
Of those cases in which the blood picture is not typical, nearly all show 
megalocytosis, with a relative lymphocytosis and a high haemoglobin index, 
as do early cases of pernicious anaemia, and it may be said with certainty 
that the longer the patient survives, the greater the likelihood of typical 
pernicious ansomia developing. The spleen has been enlarged in many cases, 
and the marrow of the bones is t/pical of pernicious anaemia, as may be also 
the iron reaction in the liver and the changes in the myocardium and other 
muscles. As in pernicious anaemia, the tongue is clean, and this occurs so 
regularly that any appearance of furring of the tongue may justly be said 
to exclude the ffiagnosis of this disease. Fractional test meals show an 
absolute achlorhydria, or a relative achlorhydria, in the same proportions 
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as do oases of permcioas anesmia. The colour of the skin is often peculiar 
and striking, even when aneemia is not severe, and is beat described as 
“ biscuit-coloured.’’ A bright malar flush upon this yellowish biscuit- 
coloured background gives a characteristic and vivid facial aspect in the 
earlier stages of many of the cases. The symptoms and signs common to 
all ansBmic states, breathlessness, headache, cardiac and venous murmurs 
and oedema, are commonly present, but hsemorrhages are uncommon* 
Syncopal attacks may occur. Irregular pyrexia is almost invariably present 
at some period in the course of the disease, and this quite apart from fever- 
producing complications, such as cystitis and bedsores. In the later stages 
progressive emaciation is constant, and if life be prolonged it becomes 
extreme. 

Diagnosis. — In the earliest stage, and before the appearance of any definite 
sign of organic spinal disease, there may be such disability as to suggest the 
diagnosis of functional paraplegia. When organic signs appear, it is especially 
from disseminated sclerosis, spinal tumour and tabes dorsalis that the diag- 
nosis has to be made. The preponderance of the peripheral subjective sensa- 
tions, and the presence of a florid complexion with ansamia, should always 
suggest the diagnosis. Slight spastic ataxy is the common clinical picture 
of subacute combined degeneration, of disseminated sclerosis and of spinal 
tumour. Peripheral sensations and peripheral numbness are not features of 
disseminated sclerosis, and the presence of peripheral sensory loss should 
always challenge that diagnosis, whereas diplopia, nystagmus, transient 
amblyopia and intention tremor are not early symptoms of subacute com- 
bined degeneration. Spinal tumour is especially distinguished by a sharp 
line of sensory loss, transverse to the axis of the body, which does not spread 
up from below in slow fashion. 

When subacute combined degeneration commences with flaccid ataxy 
and loss of the deep reflexes, the distinction must be made from tabes dorsalis. 
The extensor plantar reflex, which is almost always present in the former 
disease and which is rare in early tabes, the entirely d£fferent distribution of 
the sensory loss in the two diseases, the loss of power in subacute combined 
degeneration, and the results of the examination of the blood and cerebro- 
spinal fluid for S3rphilitic reactions and of the latter fluid for lymphocytosis, 
are important aids in the differential diagnosis. 

In the well-developed stages of the disease, its recognition presents no 
great difficulty. Attention is quickly attracted by the conspicuous anaemia 
and biscuit-coloured skin. Following a period of slight paraplegia, often 
lengthy, the steadily increasing paralysis of the lower extremities, with per- 
haps sudden exacerbations, producing complete and lasting helplessness, the 
characteristic distribution of the sensory loss which spreads upwards towards 
the cervical region, the severe lightning pains, the irregular pyrexia, the 
anaemia and the relatively late onset of sphincter trouble serve to separato 
this disease from other forms of paraplegia. The change from the spastic 
to the flaccid type of paraplegia with loss of the deep reflexes and persistence 
of the extensor response, which occurs in some of the cases in the late stages, 
is highly characteristic. 

It is also necessary to bear in mind the strikingly close resemblance which 
the disease we are considering may bear to polyneuritis. The differentiation 
may in the early stages depend chiefly, if not wholly, upon the examination 
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of the blood and the result of a fractional test meal. But, sooner or later» 
the appearance of an extensor plantar response will indicate the presence of 
a cord lesion. On the other hand, in the spastic type, the presence of muscular 
tenderness in the legs is a strong indication in favour of subacute combined 
degeneration. 

Course and Prognosis. — The duration of the disease varies within wide 
limits, but the rapid downhill progress, ending in death within a few weeks 
or months which was formerly common, is now exceptional. Conflicting 
claims are made as to the possibility of cure, and it is probable that some 
at least of the difference of opinion depends upon a failure to appreciate that 
in the common flaccid type of the dbease some at least of the signs and 
disability may be due to a peripheral nerve lesion and not to degeneration 
within the cord. This is certainly the clinical type which responds most 
favourably to liver, stomach, iron and thyroid therapy ; while all but the 
very slightest cases of the spastic tjrpe — ^in which the important lesion is 
plainly in the lateral columns of the cord — ^fail to respond to the most intensive 
therapy. 

In the flaccid type, appropriate treatment — ^if given early enough — will 
effect considerable restoration of muscular power, of co-ordination and of 
sensation. Usually, however, parsesthesiee in the legs and feet, and sometimes 
in the fingers, remain. The restoration of lost knee-jerks is rare, and that of 
lost ankle-jerks still rarer. Vibration sense may be partially restored, and 
very occasionally an extensor plantar response may disappear. It is yet too 
early to say how enduring these improvements may be. It is clear that for 
most sufferers, the prognosis of subacute combined degeneration is far better 
now than it was formerly, but the enthusiasm that would speak of cure as 
within reach, or prevention of nervous lesions in cases of pernicious anaemia 
when treated sufficiently early, as certainly possible, has still to justify itself. 
It is not shared by the neurologist. 

Treatment. — Whatever the degree of anaemia present, intensive liver 
treatment is essential. Daily parenteral injections of the chosen preparation 
is necessary until the red cell count reaches the five million figure, or as near 
it as possible. Even this may be insufficient to secure improvement in the 
nervous symptoms. Indeed these require more and longer continued liver 
treatment than does the anaemia. The spastic type of case responds badly, 
but the more numerous flaccid cases may make remarkable recoveries if 
taken in hand before the malady is too advanced. Previous to the intro- 
duction of liver feeding we found that thyroid extract had a remarkable effect 
in removing the anaemia, and that it could be tolerated by patients suffering 
from subacute combined degeneration in very large doses, even as much as 
sixty grains a day. The more advanced the stage of the disease is, the less 
result may be expected from any form of treatment. Any suppurative 
condition of the body should be energetically treated. Every care should be 
taken to delay the advent of bedsores and cystitis. When present, these 
are often amenable to treatment in the early stages of the disease and in less 
acute cases, but in the more acute cases and in the later stages they are inevit- 
able and the bodily vitality is too low for any reparative process to take 
place. Lightning pains and other pains are relieved by sucm analgesics as 
aspirin, acetanilide, amidopyrine, phenazone, etc. Reflexor spasms are 
among the most troublesome of the symptoms, since their frequent occurrence 
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denies sleep to the patient, and they are most important factors in the occur- 
rence of bedsores. The remedy which seems to have most effect in checking 
these spasms is barbitone. 


MOTOR NEURONE DISEASE 

Synonyms. — Progressive Muscular Atrophy ; Amyotrophic Lateral 
Sclerosis ; Chronic Bulbar Palsy. 

Definition. — A disease of gradual onset which may develop at any age 
from puberty onwards, and in which the anatomical findings consist invari- 
ably, whatever be the clinical picture, of three orders — {1) a progressive 
degeneration, shrinkage and disappearance, cell by cell, of the upper motor 
neurones or cells of Betz in the ascending frontal convolution, with conse- 
quent degeneration of the corresponding fibres in the pyramidal tracts ; (2) a 
similar atrophy, cell by cell, in the lower motor neurones with corresponding 
degeneration of motor fibres in the peripheral nerves and atrophic degenera- 
tion of the muscles innervated by the affected cells ; (3) a diffuse atrophy of 
the white matter of the spinal cord, the posterior columns conspicuously 
excepted. 

A most mysterious feature of the disease is the non-correspondence between 
the anatomical findings and the symptomatology. In the first place, though 
the upper motor neurone lesion is constant, many cases run their course 
without the slightest external evidence that the pyramidal system is involved. 

The clinical picture is one of gradually oncoming weakness and disability, 
due either to atrophy of the muscles from the lower motor neurone lesion, in 
which case the paralysis is flaccid and atrophic, or to spastic paralysis of the 
muscles from the upper motor neurone lesion, in which case the paralysis is 
spastic without atrophy, or to the combined lesion of both upper and lower 
motor neurones, in which case the paralysis is both spastic and atrophic, 
and the muscular atrophy never becomes c omplete. Fibrillary twitchings of 
the muscles are always present, and form an important diagnostic feature. 
Any of the skeletal muscles may be affected from the ocular muscles to those 
of the feet. 

The clinical aspect varies greatly according as the incidence of the palsy 
is upon the muscles supplied by the brain stem, or upon the muscles of the 
trunk and limbs, and again, according as the atrophic element or the spastic 
element is present alone, or as both coexist in the same region or in different 
regions of the body. 

The following are the usual clinical types, but it must be borne in mind 
that every transition between these types may be met with : 

(A) With incidence upon the muscles supplied from the brain stem^j 
Progressive bulbar paralysis ; 1. Pure atrophic bulbar paralysis. 2. Spastio 
atrophic bulbar paralysis. 3. Pure spastic bulbar paralysis. 

(B) With incidence upon the muscles of trunk and limbs : 1. Pure 
atrophic type — (a) local and slowly progressive ; (b) general and rapidly 
progressive. 2. Spastic atrophic type ; amyotrophic lateral sclerosis — (n) 
the spasticity and atrophy are coincident in the same muscles \ (6) the 
atrophy affects the upper limb and the spasticity the lower limb. 3, Puro 
spastic type. This is more commonly seen as an early stage of amyotrophio 
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lateral solerosis^ where the spasticity of the lower extremities precedes the 
atrophy of the upper extremities by some months or years. 

(C) Mixed bulbar and spinal forms. 

Etiology. — The earliest age incidence has been at 12 years, and several 
cases have been recorded which developed the disease at that age. As age 
advances the incidence of the malady becomes more frequent, until it 
attains a maximum between the ages of 30 and 40 years, after which there is 
a slow decline. It does not commonly commence in advanced age, but one 
case has come under the writers' observation which commenced at the age of 
77 years. Males are affected three times as frequently as females, but in the 
oases occurring before the age of 25 years, the females predominate. Heredity 
only rarely influences the disease. The question of the relation of trauma 
to the causation of this disease admits of no decisive answer. In any given 
case it is impossible to establish a relationship, but some observers have 
recorded examples of a close sequence of injury and onset of the disease, 
and they regard the two as in the relation of cause and effect. We know of 
no pathological process by which a peripheral injury may set up within the 
cenWl nervous system a selective neurone degeneration. If such there be, 
it has yet to be discovered. A series of cases of injury to the cervical spine 
associated with the signs of relatively minor injury to the fourth and fifth 
segments of the cervical cord which have been recorded by Walshe and Ross, 
raise the possibility that some cases of so-called progressive muscular atrophy 
are traumatic in origin, but are not at the outset or in their subsequent 
development genuine cases of motor neurone disease (cf. p. 1725, Section 
on Compression of Rapid Onset). Syphilis seems to be in definite causal 
relation with some of the cases. A positive Wassermann reaction, both in the 
blood and in the cerebro-spinal fluid, is found in a much larger proportion of 
the oases than give any history of syphilitic infection. Further, quite a 
number of instances of the supervention of a typical progressive muscular 
atrophy in cases of tabes has been observed and recorded at the National 
Hospital, London. It has been freely stated that progressive muscular atrophy 
of syphilitic origin differs from the non-STOhilitic forms in its lack of symmetry 
and m its course ; but this certainly does not hold good for very many of 
the cases which show a positive Wassermann reaction. In a large majority 
of all cases of progessive muscular atrophy, no causal factors whatever can 
be discovered. 

Pathology. — To the naked eye, a cross-section of the spinal cord may show 
some diminution in size of the ventral horns. The essential lesion is a primary 
degeneration of the cells of the ventral horns of the spinal cord and in the 
homologous motor nuclei of the brain stem, namely, the hypoglossal, facial, 
trigeminal and oculo-motor nuclei. Coupled with the degeneration of the 
lower motor neurone, is a degeneration of the upper motor neurones of the 
pyramidal system. In the ventral horn cells the degeneration is evidenced 
by a gradual shrinking in size of the cells, which lose their dendrites and 
become oval or spherical in shape. The Nissl bodies slowly disappear, and 
only in rare and rapid cases is definite chromatolysis seen. The nuclei dwindle 
and become irregular and distorted. 

The dorsal and lateral horns are almost invariably intact, but degenerative 
changes are sometimes seen in the cells of Clarke's column. The affection of 
the motor nuclei of the brain stem in the bulbar cases is in every way similar 
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to that of the vential horns. The degeneration of the motor nerves which 
take origin from the degenerate ventral horn cells, often proceeds pan ^msu 
with the degeneration of the cells. But in some cases this is conspicuously 
and very mysteriously not the case. 

The affected muscles are soft and toneless, and the muscle fibres are found 
irregularly degenerated, bundles of normal and of degenerating fibres, until 
the atrophy is complete, being found side by side. The characteristic change 
is shrinkage of the affected fibre to a calibre much less than normal. As is 
usual in all slow tissue degenerations, fibrosis and local arterial disease accom- 
pany the atrophy of the muscle fibres. 

The pyramidal neurones (cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells, 
but with this difference, that the earliest structural changes are found in 
the most distal part of the pyramidal fibres, and that subsequently these 
fibres die back towards their cells of origin in the cerebral cortex. The 
degeneration of the upper motor neurones never proceeds to the complete 
destruction of anything like all the pyramidal fibres. 

The pathological nature, theretore, of pTOgressive muscular atrophy is a 
widely scattered degeneration of nervous elements not even confined to the 
motor systems, though these are in the main affected, since the afferent 
spino-cerebeliar tracts are constantly found degenerated, from some unknown 
cause. 

Symptoms* — The following description of the clinical features is based 
upon an analysis of 500 cases which have come under observation at the 
National Hosjiital, London. The onset is in most cases very gradual, but 
it may be more rapid, and severe incapacity may result in the course of a 
few months. In rarer cases, a severe degree of paralysis may develop in the 
course of a few days, and in such cases it is not uncommon to see the most 
remarkable temporary improvement. The nature of the onset, as a rule, 
indicates the course which the malady will pursue. A very slow onset is 
followed by a very slowly-advancing disease, often interrupted by long 
stationary periods, whereas the more rapid the commencement, the quicker 
will be the advance and the sooner will a fatal issue occur. Accompanying 
and sometimes preceding the onset, and not infrequently conspicuous during 
the early states of the disease, are certain sensory symptoms which, from the 
confusion in diagnosis they may cause and from the scant attention which has 
been paid them in descriptions of the malady hitherto, deserve emphasis. 
These symptoms are confined to the regions where the wasting first appears, 
and consist in a subjective feeling of stiffness and uselessness, much increased 
when the limb or the body is cold. Or there may be duU aching pains, 
intermittent neuralgic pains which may he severe, or a sensation of coldness 
or numbness which may be intense. Painful cramp in the muscles which are 
about to be affected is comparatively common. 

The musculdT wustifiQj which constitutes the most characteristic feature 
of the disease, may commence in any group of the skeletal muBcIes whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
interoostal muscles, muscles of the back and abdominal muscles. The 
commonest situation is in the muscles of the upper limb, where the distal 
(intrinsic muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) 
are first affected in al^ut an equal number of cases. In the hand, the muscles 
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of the thenar eminence are the ^t to waste, and this is followed by atrophy 
of the hypothenars, of the lumbricals and of the interossei with the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbricals, hollowing of the interosseal spaces and a tendency 
to the griffin’s paw ” attitude of the hand. The main en griffe is never so 
marked in this disease as in paralysis of the ulnar nerve, syringomyelia, etc., 
because the wasting soon affects the long flexors of the fingers, and further 
contractures of the affected muscles are not well marked in progressive 
muscular atrophy. As the wasting spreads to the muscles of the forearm, 
the flexors are usually affected before the extensors. 

When the upper arm is primarily affected the wasting is first seen most 
often in the deltoids, whence it spreads upwards, involving the spinati and 
the muscles attaching arm to scapula, and arm and scapula to trunk. Among 
these muscles some tend to escape the atrophy relatively, or to be affected 
much later than others, and these are the triceps, the latissimus dorsi, the 
lower half of the pectoralis major, the levator anguli scapulas and especially 
the upper half of the trapezius, which for this reason was called “ ultimum 
moriens ” by Duchenne. In the limbs the wasting always commences in one 
limb, but soon spreads to the corresponding limb of the opposite side and 
tends ultimately to become symmetrical. The attention of the patient may 
be first drawn to his malady by the altered appearance produced by the 
atrophy, and this is more common when the commencement is in the hands, 
where the subcutaneous tissue is thin and the region constantly in view. 
Or the disability consequent upon the weakness may be noticed first, and 
this is always the case where the commencement is in the bulbar muscles, 
and usually also where the muscles of the legs, proximal muscles of the arms 
and trunk muscles are first involved. Lastly, the fibrillation may be so 
marked as first to attract notice. 

The loss of power, which accompanies the muscular wasting, is, as a rule, 
commensurate with the wasting, and does not become absolute until the 
atrophy is complete. To this rule, however, there are two very important 
exceptions. In the first place, when the affected muscles are both tonic 
from the upper motor neurone lesion and atrophic from the ventral horn-cell 
lesion — the tonic atrophy of Gowers — the loss of power is always much 
greater than can be accounted for by the degree of wasting present. It is a 
remarkable and entirely unexplained fact that when this tonic atrophy is 
present the muscles never completely waste, whereas in flaccid atrophy they 
waste completely, if the patient survives sufficiently long. When the disease 
commences with initial flaccid paralysis without wasting, it is usually rapid 
in its course, any temporary improvements notwithstanding. This initial 
flaccid paralysis without wasting, especially if it improves temporarily, may 
give rise to ^eat difficulty in diagnosis, for it generally occurs in one limb only, 
and its rapid development, and in some cases a conspicuous improvement, 
may give rise to the impression of a gross organic lesion of the ventral horn or 
ventral roots, and to hopes of recovery which are falsified later. 

The disability which progressive muscular atrophy produces in the limbs 
is always much more marked when the limbs are cold, and conversely. There 
may be an appearance of vasomotor paralysis, redness, blueness and some 
swelling of the periphery, but this seems to occur much more as the result 
of the continuaJ pendent position of the hands, when the musdes, which 
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flex the elbow and which raise the shoulder, are affected, than as the result 
of any definite vasomotor palsy. In the regions where the muscular atrophy 
is apparent, the fat and subcutaneous tissues also waste slowly and pro- 
gressively, and in all but the rapidly progressive cases this wasting is 
conspicuous. 

Next in order of frequency to initial wasting in the upper extremities 
comes the incidence of the disease upon the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in lesser degree 
upon the muscles of phonation ; and the disease may be confined to these 
muscles throughout the whole of its course. From the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain stem and upper two segments of the spinal cord, this form 
of the disease has borne the name of “ progressive bulbar paralysis,** or 
“ labio-glosso-pharyiigeal paralysis.” Here the wasting commences in the 
intrinsic muscles of the tongue and spreads thence to the orbicularis oris, 
to the extrinsic mucles of the tongue, pharynx and larynx, to the muscles 
of mastication and, eventually, but in less degree, to the facial muscles 
generally ; but only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the oesophagus are little 
affected. This seems at first an anomalous and astonishing fact, considering 
how great and important are the troubles with deglutition in bulbar paralysis. 
But the anomaly disappears at once when one considers that the muscles 
which are concerned with buccal deglutition are the muscles of the tongue, 
those forming the floor of the mouth, including the mylohyoid and the 
digastric, the muscles which raise and lower the jaw, and those of the lips. 
Further, the muscles which are most important in pharyngeal deglutition 
are those which raise and lower the hyoid bone and larynx as a whole, and 
these are the stylohyoid and stylopharyngeus, the palatoglossus and palato- 
pharyngeus, the geniohyoid, thyrohyoid, sternohyoid, sternothyroid and 
omohyoid. All these muscles are early and severely affected in bulbar 
paralysis ; and when they fail, the intrinsic muscles of the palate are unable 
to shut off the naso-pharynx, the constrictors of the pharynx are entirely 
unable to perform the act of delutition, and the intrinsic muscles of the 
larynx — though phonation is never lost — are unable, since the larynx is 
unfixed by the extrinsic muscles, to modulate the tone of the voice. The very 
active pharyngeal reflex and the well-known great difficulty in using the 
larjmgoscope on account of spasm of the pharynx in the subjects of this 
disease, are very good clinical evidence that the pharyngeal constrictors 
are not affected. 

The earliest physical sign of bulbar paralysis is the loss of the finer move- 
ments which are essential for correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
and less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the stop 
positions, and his utterance becomes a long, moaning, monotonous, in- 
articulate sound. His phonation remains, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laris oris is early affected, and the lips lose their firnmess and become thin, 
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and as they weaken, the unopposed retractors of the angles produce a wide, 
straight mouth, both at rest and in emotional action. Whistling and pursing 
up the lips become impossible, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the lips nor swallowed. The 
tongue shows fine fibrillation, and as it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the fioor of the mouth, 
resembling a crinkled mushroom. The muscles of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between his teeth in mastication, 
and often he aids his disability by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallowing is greatest with 
fiuids, for these require quick action, and is next greatest with lumpy solids, 
for these necessitate powerful action. It is least with food of a porridge-like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muscles of the face are affected later and to a much less severe 
degree than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of cases there are bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies which can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neurone and of lower motor neurone lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle- jerks of the bulbar region, which are absent in the latter con- 
dition, are brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor 
neurone lesion alone is in evidence, and the bulbar paralysis is purely spastic. 
Here the symptomatology as regards articulation, deglutition, etc., is the 
same, and the facial aspect identical with that of the simple atrophic and 
tonic-atrophic forms. The muscle-jerks are brisk. The appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the muscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 

The muscles of the back of the neck, the splenius, complexus, etc., are 
not uncommonly the first muscles to be affected with the wasting of pro- 
gressive muscular atrophy. There is increasii]^ difficulty in extending the 
head, which drops forward, causing a characteristio attitude, which is associ- 
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ated with a constant overaction of the fiontalea which raise the brows to 
clear the line of vision when the head is dropped forward, so giving rise to 
a permanently furrowed brow. The loss of substance in the muscles of 
the back of the neck, together with the dropping forward of the head, causes 
the lower cervical and upper dorsal spines to stand out in undue 
prominence, and to give an appearance approximating to that of an angular 
curvature. 

Primary affection of the lower extremities is much less common than that 
of the upper extremities, bulbar region or neck muscles. The anterior tibia! 
and peroneal muscles are usually attacked first, and less commonly the 
quadriceps. The clinical type is that of flaccid atrophy in most of the cases. 
Tonic atrophy, which is so common in the upper limbs and in the bulbar 
region, is rare in the legs. Spasticity without atrophy from the upper motor 
neurone lesion alone is very common in the lower extremities. It forms a 
characteristic part of the frequently occurring clinical type of amyotrophic 
lateral sclerosis, in which the upper extremities or bulbar region are affected 
with atrophic paralysis, and the legs with spastic paralysis. In this common 
combination the atrophic paralysis is usually of the tonic and much less 
frequently of the simple flaccid type. Spasticity from the upper motor 
neurone lesion may develop in the lower extremities long before there are 
any signs of atrophic paralysis elsewhere from the lower motor neurone 
lesion, and such cases ])resent the physical signs of a primary lateral sclerosis. 
Therefore, it cannot be too strongly borne in mind that any case presenting 
the features of a primary lateral sclerosis in an adult may eventually prove 
to he one of progrejssive muscular atrophy. 

Wherever the site of commencement of progressive muscular atrophy 
may be, it invariably spreads to other regions, Bometlmes slowly and with 
periods of arrest widch may last for years, sometimes with^ remarkable 
rapidity. Tlie manner of spread is usually in terms of the contiguity of the 
affected elements in the nervous system ; but it is sometimes in terms of the 
physiological association of the muscles, as is commonly seen in the bulbar 
forma of the malady. When the disease is definitely installed the app^r- 
ance of fibrillation, in any muscles otherwise unaffected, is a sure sign that 
atrophy will shortly commence in those muscles. 

According to the method of advance shown by the disease, cases of 
progressive muscular atrophy fall into two groups which it is important to 
distinguish. In the first group, the atrophy spreads locally and slowly and 
remains confined to one region of the anatomy during most of the 
the malady. These cases are always of the simple atrophic type, and they 
usually survive a long time. Such cases, however, tend to b^ome general 
just before the end. In contrast with the local type of the affection is the 
group in which the manifestations, commencing locally, spread within a 
comparatively short time to many parts of the anatomy, or even become 
universal. The spread may be very rapid, and the end may occur in a lew 
months, or it may be slower ; but it is unusual for any of the cases fornung 
this group to survive for more than eighteen months. T^is group comprises 
(1) the generalised cases of simple flaccid atrophy ; (2) all the cases of amyo- 
trophic lateral sclerosis ; and (3) most of the bulbar cases. 

Fibrillation is a most important syn^ptom of the dise^e, and is an associate 
of the muBoular atrophy. It precedes the wasting of the fibres, and is a sure 
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hesald of the advent of wasting in this disease. It ceases to occur when the 
muscle is completely wasted, and is not seen when the atrophy is not pro- 
gressing. On account of the importance of fibrillation as a diagnostic sign 
of pro^ssive muscular atrophy it is important here to consider those other 
conditions in which it is met with clinically. It occurs in syringomyelia and 
in peroneal atrophy, but only when the muscular atrophy is progressing, 
and, therefore, it is only an occasional symptom in either disease. It is often 
very marked in cases of interstitial neuritis (sciatica, etc.). It occurs in a 
most magnified and conspicuous form in certain conditions of gastro-enteritis, 
and is presumably due to an intoxication, and to this form of fibrillation the 
term ‘‘myokimia ’’ has been applied. It is not met with in polyneuritis, 
poliomyehtis, myopathy, nor in the common gross lesions of nerve trunks, 
nerve roots or spind cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction,’' and it is common to all diseases in which muscle degenerates 
fibre by fibre. Faradic excitability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all electrical excitability is 
lost. The excitability of the affected muscles to direct mechanical stimuli, 
such as percussion, is increased so long as any living muscle remains. 

Contractures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end-residt 
is that the limb is flail-fike and without contracture. 

Mental alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instabfiity and hyperexcitability are the usual 
change. The patient is easily excited to tears or to laughter b^ trivial 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters . — In the majority of the cases these are not affected, but every 
now and then dysuria in any of its forms occurs, and it may occur early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes . — ^The superficial refiexes are modified in this disease, on the 
one hand by spasticity, when this is present, and, on the other, by the muscular 
atrophy which may prevent response in the affected muscles. The pharyngeal 
reflex m bulbar cases is usually brisk, notwithstanding the statement to the 
contrary, which most antecedent writers upon this subject have recorded ; 
but the response is not the normal response, involving all the muscles con- 
cerned in deglutition, for these are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The plantar reflexes are usually of the extensor type when the legs 
are spastic; but this does not always obtain, for there may be definite 
rigidity of the legs with brisk knee-jerks and foot-clonus with a persistent 
flexor response. Similarly, the abdominal reflexes do not disappear so 
constantly or so early as is the case in disseminated sclerosis, for example, 
and they may persist when the legs are markedly spastic and extensor plantar 
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responses have appeared. The mu^le-jerks disappear from the affected 
region in simple atrophic cases pan ^assu with the wasting of the muscles^ 
In cases of tonic atrophy they are everywhere increased, ev«x in regions 
where the atrophy is severe, and in this type of the malady they never dis- 
appear. The same increase of the muscle-jerks occurs in the purely spastic 
cases. 

Diagnosis.— The malady has to be distinguished from the many conditioiis 
in which progressive weakness and wasting of the muscles occur, from those 
in which muscular wasting and spasticity are conspicuous clinical features, 
and lastly from other diseases, in which bulbar symptoms are early evidenced. 
Peroneal muscular atrophy very closely resembles progressive muscular 
atrophy, in that slow wasting and fibrillation of the muscles are the chief 
clinical features. The points which dktinguish the two conditions are that 
peroneal atrophy is often a familial disease, and is apt to commence in child- 
hood, when it is unusual for progressive muscular atrophy to begin. The 
location of the atrophy^ is peculiar, and when well marked in the periph^ 
of all four limbs, as is common in this disease, cannot be confused with 
progressive muscular atrophy since the latter disease never has this distribu- 
tion. Syringomyelia is easily distinguishable by the early and striking loss 
of pain and temperature sensibility. Cervical rib not uncommonly produces 
atrophy of the mtrinsic muscles of the hand, and, though this is usually 
conmied to one hand, it may be bilateral. Further, it is exceptional for the 
atrophy to involve all the small hand muscles simultaneously, or equally. 
It picks out the opponens pollicis first and most severely, and is not uniform 
for all the hand muscles, as in progressive muscular atrophy. Pain in the distri- 
bution of the eighth cervical and first dorsal roots, and some loss of sensibility, 
may be present. The atrophy remains local, and is never accompanied by 
fibrillation. The abnormal rib is easily discoverable on radiographic examina- 
tion. It must be borne in mind that cervical ribs are not uncommon, and 
that their presence does not necessarily provt' the cause of atrophy of the 
hand muscles, for cervical ribs may be present in progressive muscular 
atrophy, in syringomyelia, and in any other disease. 

Artl^itic muscular atrophy occurs in the regions of joints which show 
easily recognisable disease. Fibrillation does not occur, nor are there altera- 
tions in the electrical excitability of the wasted muscles. Dystrophia myo- 
tonica is at once separated from progressive muscular atrophy by the 
myotonus, when this latter symptom is present. When myotonus is absent, 
the characteristic wasting of the sternomastoids, and of the muscles of the 
thighs, the age of the subject, and sometimes the presence of cataract should 

suggest the (fiagnosis. ^ t- i? 

Lesions of peripheral nerve trunks may be diagnosed by the history of 
a local cause, by the discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while open pain and sensory loss occur in that same 
distnbution. 

Lesions of the nerve roots, and especially those produced by pachy- 
meningitis and by neoplasm in the vert^r© may cause signs and symptoms 
so closely resembling tnose of the more rapid forms of progressive^ muroular 
atrophy, as to render correct diagnosis very difficult, ouch a lesion in the ' 
cervical region, for example, may give rise to wasting of the hand and fore- 
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arm muscles, and a spastic condition of the legs, resembling exactly a condi- 
tion of amyotrophic lateral sclerosis, without deformity or rigidity of the 
spine, and without pain or sensory lo^. In such cases of difficulty the course 
or a little time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
upon the spinal cord results in hyperalbuminosis of the cerebro-spinal fluid, 
and if the lesion causing the pressure is syphilitic, there is likely also to be 
lymphocytosis in that fluid, neither of which conditions is found in pro- 
gressive muscular atrophy. 

Diagnosis is most difficult in those cases where spasticity in the limbs 
is the tot sign of progressive muscular atrophy to appear, and where such 
spasticity precedes the appearance of any muscular atrophy by a long time. 
If it be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only sign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same ctocal 
picture of spastic paralysis, a certain diagnosis cannot be made until further 
distinguishing signs appear, error will be avoided. The importance of the 
examination of the cerebro-spinal fluid in doubtful cases cannot be too strongly 

Course and Prognosis. — The nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. The progress may 
be rapid, and the end may be reached in a few months, or it may be slow, and 
many years may elapse before death occurs. The local types of slow onset 
are the most gradual in their development, and these are often characterised 
by periods of arrest in the progress of the disease. The generalised simple 
atrophic type of the disease is the most rapid, especially when it commences 
with severe initial flaccid paralysis without atrophy. 

In the bulbar types of the disease, and in amyotrophic lateral sclerosis, 
the course is for the most steadily progressive. Every type will show, 
however, upon occasion, exacerbations and remissions, and the exacerba- 
tions are the most important, and in the bulbar types may bring about the 
end in a few hours. Of particular interest are rapid extensions of a flaccid 
paralysis, which may occur in a few hours, and which resemble, and indeed 
are identical with, onset of the disease with initial flaccid paralysis without 
atrophy, which has been already described. Whatever type of the disease 
be present, it tends in the end to spread and to become general. 

Involvement of the respiratory' muscles or severe bulbar symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is uncommon for death to occur from 
intercurrent maladies. The average tenure of existence after definite signs 
are present is under 1 year in the generalised flaccid type, and it may be as 
short as 2 months. Bulbar symptoms are not generally survived for more than 
12 months. Localised cases of simple atrophy may live for many years. 
Some of the patients in whom a positive Wassermann reaction is found 
improve, and the disease is sometimes arrested by antisyphilitic treat- 
ment. 

The progressive character of the disease renders the prognosis grave in 
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every case. There are some eases occurring in middle life, which are pre- 
sumably cases of progressive muscular atrophy of local distribution and dow 
onset and course, which become finally arrested or even improve ■, but in the 
absence of pathological verification the true nature of such cases is open to 
doubt. 

In amyotrophic lateral sclerosis the average duration of life is not more 
than 2 years from the onset. When bulbar symptoms are present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 year. Widely spread fibrillation in muscles, which are nmther weak 
nor wasted, is the constant herald of generalisation, and renders the im- 
mediate prognosis serious. In cases where syphilis is present the prognosis 
is more favourable, and there is even a possibility of arrest and improvement 
if energetic treatment of the associated condition is provided. Rapid ex- 
tension of the weakness, the advent of bulbar symptoms, involvement of all 
the respiratory muscles, and especially genial asthenia and drowsiness are 
the signs which usher in the fatal result. 

Complications.^ — By far the most common complication which is met 
with in cases of progressive muscular atrophy is the presence of some syphilitic 
lesion of the nervous sjrstem, and this may be of any nature, both local or 
general. Tabes dorsalis, associated with progressive muscular atrophy, is 
not uncommon. General paralysis of the insane has been noted in a few 
cases, as has also paralysis agitans. 

Treatment. — ^For the most this malady seems to be entirely uninfluenced 
by any treatment that has hitherto been adopted. Even where syphilis 
is a factor in the causation, although appropriate treatment for these condi- 
tions has been applied, and improvement and even arrest may result, it is 
no rare thing to see no amelioration, and in some cases such treatment seems 
actually to hasten the progress of the disease. Recently, dramatic claims 
have been made in respect of vitamin E (tocopherol acetate), given in doses 
of 3 mgs. thrice daily. This is said to arrest wasting and weakness and in 
early cases to effect rapid improvement. In a brief experience since this 
claim was made the present writer has been wholly unable to confirm it, 
and it must be accepted with the greatest reserve. It remains, therefore, to 
secure favourable conditions of life for the patient, and to maintain the 
general health in as perfect a state as possible. Massage and passive move- 
ments are useful as giving bodily comfort to the patient, and satisfying him 
that something is being done for him. In bulbar cases, the dysphagia must be 
aided by avoiding liquids and solids, and by serving all the articles of diet in 
pultaceous form. Salivation, which is so troublesome in this condition, may 
be greatly helped by the administration of hyoscine by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonym. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic 
Type of Muscular Atrophy. 

This is an absolutely distinct and peculiar form of muscular atrophy, 
with a frequent tendency to occur in several members of the same family. 
It usually commencei^ in mid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
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in the intrineic muscles of the feet, and is throughout strictly distal in dis- 
tribution. The muscles of the face and trunk and the prosdi^ muscles of 
the limbs are never affected. The atrophy leaves a peculiar elastic fibrosis 
in the affected muscles, so that the incapacity caused by this disease is much 
less than in any other form of muscular atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and 
of some of the afferent neurones in certain regions of the spinal cord. 

Etiology. — The disease usually commences between the fifth and tenth 
years of childhood, but it may appear as late as the fourth decade of life. 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. It may 
exhibit every t3rpe of inheritance. The malady often occurs in families, and 
has been traced through five generations ; it may skip a generation and then 
rea^ear. 

Pathology* — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior columns of the 
spinal cord, and especially those of the postero-lateral column. Slight de- 
liberation in some of the fibres of the pyramidal tracts is usually found. The 
affected muscles show a simple atrophy of the muscle fibres, ind^tinguishable 
from that seen when a motor nerve is divided. There is a simple shrinking 
of the fibres, which stain progressively and more and more deeply with 
haematoxylin, lose their striation, and finally disappear. Secondary fibrotic 
changes accompany the atrophy, together with sclerosis of the arteries of 
the muscle. 

Symptoms. — ^Muscular atrophy dominates the clinical picture of this 
malady. It is strictly distal in distribution, and this feature will serve to 
distinguish peroneal atrophy from any other form of muscular atrophy. 
This is to say it does not affect one particular muscle, but the distal ends 
of all the muscles below a certain level on the limb, leaving the proidmal 
ends of the muscles normal, and it advances up the limb inch by inch, the 
separation of the wasted portion of the muscle from the normal portion 
being always transverse to its length. In other words, the muscle fibres 
seem to waste in terms of the length of the spinal axons which supply them. 
The wasting commences always in the intrinsic muscles of the feet, and 
hollowness of the instep and thinness of the feet, together with retraction 
of the toes and the difficulty which the pes cavus so produced entails in 
fitting boots, first draws attention to the disease. As the process advances, 
the lower segments of the anterior tibial, peroneal and calf muscles become 
affected, and the limb is subsequently involved until the lower third of the 
thigh is reached, at which stage the disease is invariably arrested. This 
slow spread of the atrophy from the distal towards the proximal portion 
of the limb, gives rise to a roost unique and characteristic feature in the 
appearance of the legs at the several stages of the disease. As an example, 
the complete atrophy of all the muscle? below the middle and a well-developed 
musculature in the upper half of the leg, give rise to the inverted “ fat bottle ” 
calf. When the atrophy has involved the lower third of the thigh, the lower 
end of the femur, bare of muscle and covered only by skin and tendons, 
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coatrasts strongly with the well-developed muscles of the upper thighi and 
causes the thigh to resemble an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, 
and in the usual run of cases just before the age of puberty, the intrinsic 
muscles of the hands and first those of the thenar and hypothenar group 
begin to waste, and this wasting may extend as high as the middle of the 
forearm. It must be borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper eictremities often 
escape altogether. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
elastic fibrous tissue. The electrical excitability in the wasted regions becomes 
first lowered and then lost, and, in the earher stages, may show a mixed 
reaction, in which there is lowerii^ of excitability to fara^sm, with a tendency 
to an inverted polar reaction. Fibrillation of the muscles is an important 
sign. It is seen only when the disease is progressing, and in the muscles 
which are obviously wasting. It is never general, as in some cases of pro- 
gressive muscular atrophy. And since peroneal atrophy is at times advancing 
and at other times stationary, fibrillation may be in one case conspicuous 
and in another never seen. It disappears entirely when the progress of the 
malady becomes finally arrested, and is, therefore, useful as a clinical indica- 
tion of active advance of the disease. Contractures always occur, and from 
the nature of the distribution of the atrophy are necessary confined to the 
feet and the hands. In the feet, pes cavus with retracted toes is the rule ; 
but sometimes, and in some stages of the disease, the feet and toes may be 
dropped and the feet inverted. The sphincters are unaffected. The ankle- 
jerlm are diminished or lost in proportion to the wasting of the calf muscles. 
In the final arrested stage they are usually lost. The knee-jerk is always 
retained and is usually brisk. The plantar reflexes are usually lost early 
so far as any response in the foot is concerned, but some response in the 
upper thigh muscles, upon stimulating the plantar region, often remains. 
Pam, tenderness and cramp are entirely absent. Conspicuous loss of sensi- 
bility is uncommon, but slight loss of deep sensibility, loss of the vibration 
sense and relative tactile loss, may often be detected upon careful examina- 
tion : but in rarer cases all forms of sensibility may be severely affected, or 
even entirely lost. Perforating ulcers may be met with upon the soles of the 
feet, and are explained by the thinness of the feet and their deformity, which, 
coupled with the clumsiness of the use of the feet, lead to the formation of 
severe corns which break down into perforating ulcers. Loss of sensibility 
also is a factor in their production. 

The most striking of all the clinical features of peroneal atrophy ia the 
comparatively slight disability which the wasting of the muscles and con- 
sequent paralysis, and even the sensory loss, when present, cause. 

Course. — ^The course is irregularly progressive for a number of years 
only, and the advance of the disease ceases usually in the third decade of 
life. Exacerbations of the weakness are likely to be followed in every case 
by considerable improven^ent, owing to the secondary fibrosis in tiie muscles. 

Diagnosis. — ^Peroneal atrophy m the early stages is easily confused with 
progressive muscular atrophy, in that wastmg of muscles and fibrillation 
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are the eonepioaous features. The onset usually iu childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinction which is 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial relations are absent in the latter malady. In the course of 
time the diagnosis always becomes clear, for progressive muscular atrophy 
never kee]^B to the classic distribution, nor is it followed by the peciuiar 
fibrosis which characterises peroneal atrophy. 

Dystrophia myotonica when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the sterno- 
maatoids, will establish the diagnosis. 

The usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal 
muscles of the limbs, and in the latter upon the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with marked 
sensory disturbances, both objective and subjective, and the paralysis is in 
terms of individual muscles, which is not the case in peroneal atrophy. 

Treatment. — The general health should be carefully maintained, and 
the nutrition of the affected muscles aided by the application of massage. 
Care must be taken, on the one hand, to avoid over-fatigue of the affected 
muscles, and, on the other, to ensure such regular exercise as is compatible 
with their capacity. Bicycling, for example, since it employs chiefly the 
thigh muscles, is a better form of exercise for these patients than is walking. 
In no circumstances should tenotomies be performed for the deformity of the 
feet, for such measures tend to destroy the effect of the conservative fibrosis, 
BO essential to the production of a useful limb. The use of heavy mechanical 
supports is to be avoided above all things. Light, well-fitting boots, so as to 
interfere as little as possible with the exercise of the damaged muscles, are 
essential. 


PROGRESSIVE SPINAL MUSCULAR ATROPHY OF CHILDREN 
Synonym. — The Werdnig-Hofi&nann Disease. 

This is a malady of the &st year of infancy, often incident upon several 
children of the same parents, and characterised by the gradual development 
of progressive muscular weakness and atrophy, which affects the proximal 
muscles first and most, increases to a complete paralysis of trunk and limbs, 
and finally affects the bulbar muscles. The &ease is invariably fatal in 
from a few weeks to several months. The most striking pathological changes 
are a progressive degeneration and disappearance of the ventral horn cells 
of the spi^ cord, and of their analogues in the brain stem. 

etiology. — In some of the cases the paralysis is noticeable at the time 
of birth, and the disease is obviously of pre-natal development. In others 
the children are quite healthy at birth, and the disease develops some time 
during the first year of life, and most frequently within 8 weeks of birth. 
Thor^ sporadic cases may be met with, yet in the majority of instances 
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several oliildreii of the same mother are affected. Both the pre-natid oases 
and the post-natal cases may be met with among tiie children of tihe same 
mother. The sexes seem to be equally affected No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
sstiologioal factor. 

Pathology. — The most extensive changes are found in the ventral horn 
cells throughout the spinal cord and bram stem, and at many levds no 
normal cells whatever are to be seen. Tigrol3rsis, swelling and glassiness of 
the cells, extrusion of the nuclei, disappearance of the dendrites, shrinkin g 
of the cells and hnal disappearance is the sequence of the changes. Segenera* 
tion of the anterior roots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not conned to the lower motor neurones, 
for in our cases examination by the Marchi method showed extensive de- 
generation throughout the posterior columns of the cord, indicating that 
lower sensory neurones were also considerably affected. 

The muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of most of the fibres, waving, moniliform shape, hypernucleation 
of the spindles, general nuclear increase and fibrosis. 

Symptoms. — In the cases which are pre-natal, the malady is noticed at 
the time of birth on account of the tonelessness, flaccidity and the poorness 
of movement in the trunk and proximal muscles of the limbs. In the post- 
natal cases there is a gradual onset of similar weakness and flaccidity in the 
trunk first, and in the limbs afterwards, which usually commences within 
six weeks of birth, but which may not appear until towards the end of the 
first year of life. The weakness seems always to be least marked in the 
periphery of the limbs, where curious, slow, involuntary movements of the 
fingers and toes have been noted in a good many of the cases. The paralysis 
is followed by a rapid and extensive wasting of the muscles, accompanied 
by occasional fibrillary twitchings. Since these children are not only well 
nourished, but often put on much fat during the illness, wasting of the muscles 
may not be apparent on inspection or palpation. It can, however, immedi- 
ately be detected by radiography, which distinguishes sharply between fat 
and muscle. 


As the malady progresses the trunk muscles become completely paralysed, 
the intercostal muscles being always paralysed before the diaphragm. The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of my cases there has been con- 
spicuous loss of pain sensibility over the limbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles have not been affected, and 
int^gence is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease make the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
congenita, however, the paralysis is not complete, and it tends to improve- 
ment and not to progressive increase. Contractures also occur, which are 
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not found in the Weidnig-Hofihnann disease^ and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former* 

Course and Prognosis — ^The course is invariably pogressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weeks. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment. — No treatment is known to influence the course of the 
malady. 


LESIONS OF THE PERIPflERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Phrenic Nerve. — This nerve supplies the diaphragm. Paralysis results 
most often from disease of the spinal cord, but the roots may be impUoated in 
disease of the spine, and the trunk may be injured, in its course through the 
neck and thorax, by wounds or tumours. Bilateral paralysis occurs in lesions 
of the cord and spine, and in alcoholic, diphtheritic, saturnine and other forms 
of peripheral neuritis. Other causes usually affect one side only. When the 
diaphragm is completely paralysed, the normal inspiratory protrusion of the 
upper part of the abdomen disappears, or is replaced by retraction of this 
part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a 
complication, or if the patient exerts himself, the diminished reserve of 
respiratory power is seriously felt. When one nerve only is affected the 
diaphragm does not descend on that side. This is rarely detected by observa- 
tion of the abdominal movements, but is easily seen on the X-ray screen. It 
produces no discomfort. 

The Long Thoracic Nerve. — This nerve supplies the serratus magnus 
muscle. When all the fibres of this muscle contract, the scapula moves 
upwards, forwards and outwards. It contracts with the pectoralis major 
in the action of pushing forward the point of the shoulder and in the rapier- 
thrust movement. It also assists the deltoid in raising the arm. '^^en 
it is paralysed alone, the position of the scapula at rest is unaltered, but 
if the trapezius and the rhomboids are paralysed as well the scapula drops, 
and its lower angle is displaced inwards. Paralysis of the serratus magnus 
is best demonstrated by causing the patient to hold the arms outstretched 
before him. The arm is not raised so high on the affected as on the normal 
side, because the scapula is not fixed and the deltoid works at a disad- 
vantage. Viewed from behind the deformity is characteristic. The vertebral 
border of the scapula stands out prominently and the hand can be pushed 
between this bone and the thorax-r‘‘ winged scapula.'* On raising the arm 
from the side, there is difilculty in atl^inmg the horizontal position, but the 
winging of the scapula is less apparent. 

nerve may be damaged by carrying heavy weights on the shoulder, 
by falls or blows on the shoulder, and by continued muscular effort with the 
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raised arm. The nerve may be injured alone in gunshot wounds^ but as 
a rule it is associated with lesion of the brachial plexus. In addition, a 
serratus magnus palsy may develop suddenly in an otherwise hwlthy ^rson 
after exposure to cold, or as part of a rare reaction to the administration 
serum or antitoxin. In the cases caused by compression, severe neuralgic 
pains in the neck precede the onset of paralysis. Recovery is always very 
slow and the defect may be permanent. 

Brachial Plexus. — The brachial plexus may be injured by stabs in tiie 
neck, by penetrating missiles, by dislocation of the shoulder or nacture of the 
clavicle, or by pressure of a tumour, aneurysm or cervical, rib. Further, the 
nerves may be tom by forcible dragging on the arm in accidents or during 
delivery. In most cases the lesion is partial and the symptoms conform in 
the main to one of the following types. 

Upper plexus parcAysis (Ems palsy), — This results from an injury to the 
fifth and sixth cervical roots. The muscles paralysed are : biceps, deltoid, 
brachiaUs anticus, supinator longus, supraspinatus, infraspinatus, rhom- 
boideus, subscapularis, clavicular portion of pectoralis major, serratus 
magnus, latissimus dorsi, teres major. The arm cannot be flexed at the 
elbow (flexors of forearm), nor raised and abducted (deltoid). The movements 
of the wrist and fingers are not impaired. Adduction of the arm is w^k 
(pectoralis major), and rotation is feeble or absent (spinati). On attempting 
to oppose the shoulders, the scapula on the affected side passes farther from 
the middle line (rhomboideus). The hand of the affected side cannot be placed 
on the buttock of the sound side (latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately after the injury, but improvement sets in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. In this form the tendency to complete recovery is 
great. As a rule all the symptoms disappear completely in from 6 months 
to 2 or 3 years. Weakness persists longest in the deltoid and supinator longus. 

Lower plexus paralysis (Klumpke's palsy), — This results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trunk of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the forearm 
and hand is anaesthetic. When the roots are damaged, sympathetic fibres 
may be implicated with the production of myosis, narrowing of the palpebral 
aperture, enophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected side. 

Middle plexus paralysis, — This form of paralysis is a common result of 
gunshot injuries of the plexus. It affects the muscles supplied by the musculo- 
spiral and circumflex nerves — posterior cord. As the nerve to the latissimus 
dorsi arises from the same trunk, this muscle is often paralysed as well. 
In addition to these simple types, more complicated paralyses occur, in 
which various parts of the plexus are injured together. 

In paralysis of the inner cord of the plexus^ atrophy is confined to the 
intrinsic hand muscles', and the sensory loss is confined to the hand. 

Lesions of the brachial plexus show a remarkable tendency to spon- 
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taneous recovery. In many cases recovery is complete in 6 months to 
2 years, in others it is partial, and some muscles remain paralysed. 

The Musoulo-spiral Nerve. — Owing to its long course, its position 
in relation to the humerus, and its peculiar vulnerability to compression, 
paralysis of the musculo-spiral nerve is one of the commonest peripheral 
palsies ; although it is a mixed nerve, containing sensory, motor and vaso- 
motor fibres, the symptoms of an injury are almost entirely motor. In the 
upper arm the nerve supplies the triceps and the anconeus, in the forearm 
the supinatoiB, the extensors of the wrist and fingers, and the extensors and 
long abductor of the thumb. 

Symptoms.— Injury to the nerve is followed by dropping of the wrist 
and fingers. The wrist and the first phalanges are fiexed. The flexion is 
limp and easily reducible. 

When the lesion is in the axilla the whole of the tricep is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps arc injured, whilst the main trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if he is made to raise the elbow as high as })ossible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the middle third of the arm and 
the triceps escapes, but the supinator longus and all the extensor muscles 
in the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerves, are very rare. The supinator longus^ so- 
called, is not a supinator. Its action is to fiex the forearm, whilst the hand 
is in a position intermediate between pronation and supination. Paralysis 
of this muscle is detected by the absence of contraction when the pronated 
forearm is flexed against resistance. Owing to paralysis of the suptnoior 
brevis supination is abolished. During the movement of flexion of the fore- 
arm the biceps acts as a supinator, during extension the external rotators 
of the shoulder, but feebly. 

Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part in lateral 
movements. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is carried out by the lumbricala and interossei. 
Paralysis of the extensors and long abductor of the thumb renders abduction of 
the thumb and extension of the phalanges impossible. On attempting to 
abduct the thumb, it passes no farther tlmn the radial border of the hand. 
In some cases, the second phalanx of the thumb can be feebly extended by 
the muscles of the thenar eminence. 

Many muscles not supplied by the musculo-spiral work at a disadvantage 
when the extensors are paralysed. These defects must not be mistaken for 
signs of injury to other nerves. Owing to the fiexed position of the hand the 
grasp is feeble, but if the wrist is extended passively the grasp is improved. 
The patient cannot make a fist properly, as the thumb does not oppose the 
index finger and the fingers cannot be flexed into the palm, until the thumb 
has been moved aside by the sound band. The movements of the interossei 
in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but arc much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is 
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often found in all the paralysed musdes from the onset. Atrophy heeomes 
obvious in a month or two. Its extent and severity give importont evidence 
for prognosis. 

aenBo^ Subjective symptoms are rare. In a few oases, 

parssthesieQ are felt on the posterior aspect of the forearm and on the dorsal 
aspect of the thumb. They are of brjef duration, and are commoner with 
partial th^ with complete lesions. Severe oausalgias are almost never 
seen in lesions of this nerve. Sensibility to light touch, superficial pain and 
temperature is impaired over a small area on the radial border of the hand* 
including the proximal joints of the thumb and first two fingers. The defect 
is often ver^ slight, and is only discovered on very careful examination. 
Deep sensibility is rarely affected. Considering the extensive distribution 
of the external cutaneous branch of the musodo-spiral nerve, it is rather 
surprising that the sensory disturbances are so slight, when the nerve is 
injured above the origin of this branch. 

Recovery , — It might be thought that recovery would take place in the 
order of the length of the branches to the various muscles. Tins, however, 
is not the case. As a rule the extensors of the wrist recover first, then the 
extensors of the middle, ring, little and index fingers in this order, next the 
supinator longus, and the extensors and abductors of the thumb last of all. 
On palpation of the muscles during attempted extension, contractions can 
be felt before any movement is produced. Other signs of impending recovery 
are the disappearance of automatic pronation and of the flail-Uke drop of the 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is complete when the patient is able tp 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

Thb Median Nerve, — Whilst the clinical individuality of the musoulo- 
spiral nerve is shown in the preponderance of motor symptoms and in the 
uniform completeness of the paralysis that follows an injury, that of the 
median is seen in the frequency of partial and especially of painful lesions. 
Isolated palsy of this nerve is infrequent except as a result of gunshot wounds 
and other injuries. It may be damaged by repeated violent contractions of 
the pronator radii teres, as in one of the forms of ‘‘ tennis elbow.” 

Total paralysis , — The muscles paralysed are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deep 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial lumbrioals. 
Stated briefly the symptoms are ; inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the hand in total lesions is fairly constant. The hand inclines to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers— the ape-hand. 

Pfonation is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the affected side, 

56 
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Flmon of the fingers is good in the two ulnar fingers, though weaker than 
normal. The index cannot be flexed at all, and the third finger only incom- 
pletely. Flexion at the proximal joint is usually good in all the fingers 
mcluding the index, and flexion at this joint with extension at the last two 
joints is usually well done by the interossei and lumbricals. If the proximal 
phalanx of the thumb is immobilised, it will be seen that flexion of the terminal 
phalanx is abolished, owing to paralysis of the flexor longve pollids. 

Paralysis of the thenar mmcUs renders opposition and abduction of the 
thumb defective. By means of the adductor the thumb can be drawn into 
the palm, but as the radial fingers cannot be flexed nor the thumb opposed, 
it is impossible to place the tip of the thumb on the tips of the fingers. Atrophy 
of the muscles becomes obvious in a few weeks. The outer part of the thenar 
eminence is flattened, and the bulk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory disturbances . — In almost every case there is complete ansesthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
fingers. The skin outside this area may be unaffected even in complete 
lesions, but in most cases sensibility is climinished in the terminal phdanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
most serious single nerve lesion of the upper limb. 

Vasomotor and trophic changes . — In many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple. It is possible that these changes are due to an associated vascular lesion. 

Recovery is extremely slow and is rarely complete. Sensation begins to 
return before power, but the stereognostic sense is often defective, long after 
movement in the fingers has returned. The pronator and the flexors of the 
wrist recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some ‘‘ trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex the terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
suddenly. The terminal phalanx then makes a slight passive movement of 
flexion, which may be mistaken for true active flexion. Recovery is complete 
when the patient is able to make a good fist with the fingers flexed well into 
the palm, and the thumb pressed firmly upon the dorsal aspect of the second 
phalanx of the middle finger. 

Pabtial Lesions. — Partial paralysis of the median nerve is much 
commoner than the complete form. 

Motor symptoms . — ^Flexion of the index finger and opposition of the thumb 
are most impaired. The flexors of the middle finger and of the terminal 
phalanx of the thumb ma^ suffer also, but to a less degree, whilst the pronators 
and the flexors of the wnst often escape entirely. 

Sensory symptoms . — ^Apart from the painful lesions to be mentioned 
later, sensory troubles are usually slight in partial lesions. Anaesthesia is 
rare, but sensibility to all forms may be diminished in the areas mentioned 
under complete lesions. 
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Vasomotof skii]. is often oyanoBed in the distribution 

of the injtnred nerve, and it nmy pen^ire more freely than in healthy parts. 
These changes are more distinct when the paralysis is complicate by a 
vascular lesiom 

Recovery is naturally more rapid than in complete lesions. The order 
in which the muscles recover and the tests for complete return of function 
have been mentioned above. 

Painful Lesions of the Medun Nerve. — Gauscdgia . — In many cases 
the most prominent symptom of injury to the median nerve is jpam. 

Motor disturbances are always |)resent, but are usually slight, the weakness 
affecting mainly the flexors of the index finger and the ^enar muscles. 

Vasomotor changes are a feature of this tjrpe. In many cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Sensory disturbances. — ^Pain comes on about a month after the injury, 
at first as tingling or pricking in the finger-tips and palm, later as. a constant 
severe smarting, dragging or burning pain — Whence the name causalgia. Added 
to the constant pain, which never ceases day or night, paroxysms occur, in 
which the pain increases suddenly in intensity. The application of cold 
water gives temporary relief, and patients often wear bandages or gloves 
which they keep constantly moistened. Many develop a phobia of dryness. 
They will not touch dry objects, even with the healthy hand, the sight of 
another person handling a dry object increases the pain, and any rustHng or 
crackling sound, suggestive of dryness, may bring on a paroxysm. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irreducible anlylosis occurs with the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly declines, 
but the limb remains useless. Even in slighter cases, without much deformity, 
recovery of function is extremely slow, and is rarely complete. 

The Ulnar Nerve. — The ulnar nerve supplies the ulnar flexor of the 
wrist, the ulnar half of the deep flexor of the fingers, the muscles of the hypo- 
thenar eminence, the interossei, the two inner lumbricals, and the adductor 
and inner head of the short flexor of the thumb. Its sensory area is the ulnar 
border of the hand, the little finger and the inner half of the ring finger. 

Total paralysis. — Paralysis of the flexor carpi ulnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firnmess on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist, flexion of the index finger is perfect and that of the middle 
finger good, whilst in the ring and little finger it is absent or very feeble. 
This weakness is best seen when flexion is attempted with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
of the flexor sublimis, the power of resisting passive extension is completely 
lost in the terminal phalanx of the two umar fingers. Paralysis of the 
hypothenar muscles abolishes lateral movements of the little finger, and 
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diminiBhea the power of fieziozi at the nroximal joint. Paralysis of the 
mterossei and of the inner two lumbriGals leads to the production of the 
'' daw-hand.*’ 

The action of these muscles is to flex the Angers at the proximal joints 
with the ^stal joints extended. In the “ claw-hand ” the posture the 
fij^ers is just the opposite of this, namely, extension at the proximal joint 
with flexion of the distal joints. Although all the interossei are paialyBed, 
the defect is only seen in the ulnar fingers, as the radial lumbricals supplied 
by the median are still healthy. It is produced by the action of the long 
extensors, which being now unopposed, over-extend the proximal joints, 
and by the flexor sublimis which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralysed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar hand *’ are atrophy of the 
interossei and of the hypothenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor j^Uids and of the inner head of the flexor hrems 
poUids produces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his thumb and index finger, 
and to resist efforts to remove it by pulling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index finger. 

Sensory disturbances , — In complete lesions, all forms of sensation are 
abolished m the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger, 
and over a narrow area towards the centre of the hand on both aspects. 
Spontaneous pains are rare, and vasomotor changes are usually slight. 

Partial paralysis , — In partial lesions the same symptoms are found in a 
less degree. The small muscles of the hand suffer most. Clawing may 
be slight or absent. Neuralgic pains majr be felt in the distribution of the 
ulnar nerve ; but causalgia is never seen in lesions of this nerve alone. 

Recovery of sensation is usually complete before movement is regained. 
The flexor carpi ulnaris recovers first, then the long flexors of the fingers, 
and last the small muscles of the hand. In these recovery is extremely slow. 
When recovery of movement is complete the patient can abduct and adduct 
the middle finger with the palm flat on a table, and he can also scratch the 
table with the nail of the little finger without moving his wrist. 

The Musculo-cutaneous Nekve is rarely affected alone, but is often 
implicated with the brachial plexus. It supplies the biceps, coraco-brachialis 
and brachialis anticus. Flexion of the forearm can still be carried out by the 
supinator longus ; but the power of flexion is greatly diminished. Sensation 
may be diminished or lost along the radial border of the forearm. 

T3aE CiBCtTMFiiSX Nerve supplies the deltoid and teres minor, and the skin 
over the deltoid. It be injured alone in injuries to the shoulder and by 
pressure of a crutch, d^e chief symptom is paralysis of the deltoid with 
almost complete inability to raise thearm. 
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iNTBftNAL Cutaneous Nrnvb.— D ivision of this nerve prodnoeii a narrow 

area of aneesthesia on the inner side of the forearm. 

The Lesser Internal Cutaneous supplies the skin on the inner aspect 
of the upper arm. 

In war injuries lesions of the nerves of the lower limb are very frequent ; 
but in civil practice, apart from sciatica, local lesions of these nerves are 
rare. 

The Lumbo-saoral Plexus. — The lumba/r plexus may be damaged by 
abdominal tumours, and its roots by new-growth or other disease of the 
vertebree. In a certain number of cases signs of inflammation of the lumbar 
plexus are found in association with sciatica or neuritis of the sacral pleams. 

Anterior Crural Nerve (L,, L3, L4). — This is the largest branch of the 
lumbar plexus. It supplies the psoas, iliacus, pectineus, sartorius, adductor 
longus and quadriceps femoris. It may be injured alone by fractures of the 
pelvis or of the femur, by dislocations of the hip, or by implication in 
wounds, psoas abscesses or new growths. 

The most prominent symptoms are loss of power to extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigh and inner surface of the leg. The 
psoas always escapes, unless the plexus itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branches in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameness lasts for a 
long time after complete return of voluntary movement. 

Obturator Nerve (Lg, Ls, L4).— This nerve is rarely damaged alone. 
It supplies the three adductor muscles, the obturator extemus and the 
gracilis. The symptoms are weakness of adduction and internal rotation 
at the hip. 

External Cutaneous Nerve (L^, Lj). — This nerve supplies an area of 
skin on the buttock, and through its femoral branch the skin on the antero- 
lateral aspect of the thigh. As a result of injury, but more often without 
obvious cause, the skin in the territory of this nerve may show peculiar 
sensory disturbances, which have been described under the name of iwercdgiia 
pcvrcBsthetioa. Most cases occur in men. In women it is usually associated 
with pregnancy. The nerve is tender on pressure at the point where it 
passes from under Poupart*8 ligament, and neuralgic pain or numbness and 
tingling is felt in the skin, which may be slightly insensitive on objective 
examination or extremely hyper®sthetic, so that the slightest touch causes 
pain. The symptoms, which are always unilateral, are made worse by walking, 
and may cause serious incapacity by their persistence and severity. In 
severe oases the nerve shoidd be excised. 

The sacral plexus may be damaged by growths or inflammation in the 
pelvis, by compression during parturition, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

The Great Scutio Nerve (LS L®, 8^, 8®).— This nerve supplies the 
flexors of the leg and all the muscles below the knee. It may be involved 
jn pelvic new growths, or injured by fractures of the pelvis or femur. Next 
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to muaoulo^spiral it sufiers in gunshot wounds more often than my 
other nerve. 

pofolysM, — The foot drops, end the toes point downwards. Wa]kihg 
is possible, but the patient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, but the steppage is not so marked in total 
lesions as when the external popliteal alone is paralysed. All movement 
below the knee is abolished. When the wound is in tne buttocks flexion of 
the knee is very weak. The foot becomes oedematous if allowed to hang 
down. Sweati^ is often absent on the sole and dorsum of the foot, but is 
normal^ on the inner side of the foot, which is supplied by the anterior crural. 
The skin is diy and thin, and may be scaly, ^rperkeratosis of the sole is 
common. Subjective sensibility is rarely afiected. The skin is completely 
anss^hetic over the entire foot, except the inner border of the sole and around 
the internal malleolus. The ansss^esia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillis and external malleolus. Beyond this area of complete anessthesia 
there is a wide zone in which sensibility is diminished. The sense of position 
and passive movement is abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. Stimulation of the sole may produce 
a contraction in the tensor of the fascia lata ; but there is no response in the 
foot. 

Partial paralysis , — In wounds of the sciatic nerve it often happens that 
the flbres of the external popliteal alone are wounded, since the sciatic 
timnk often divides into the internal and external popliteal branches as 
high as the great sacro-sciatic notch. The symptoms are described below 
under paralysis of this nerve. In other cases, the flbres of the internal 
popliteal are damaged either alone, or with some of the fibres of the 
external popliteal. In this case the outstanding clinical feature is pain of 
the same nature as that already described in lesions of the median 
nerve. 

External Sciatic Nerve. — This nerve may be injured as it winds 
round the fibula by wounds or fractures or by compression of a tight bandage. 
The paralysis is usujdly severe, all the muscles being equally affected. The 
foot 18 dropped and inverted, and the toes are slightly flexed. Dorsal flexion 
of the foot, extension of the proximal phalanges of the toes, and abduction 
of the foot are impossible. The patient can walk, and he can stand on tip- 
toe, but he cannot run, and walking is made difficult by the foot-drop. Sub- 
jective sensory disturbances are usually absent. The skin is aneesthetic over 
a narrow band which extends from the outer surface of the leg in its middle 
third, downwards beside the outer border of the tibia, and along the middle 
of the dorsal aspect of the foot as far as the base of the toes. For an inch or 
so, on both sides of this band, the sensibility of the skin is diminished. The 
knee-jerk and ankle-jerk are present. The plantar response is always flexor. 
Vasomotor changes are slight, and trophic changes are absent. 

Ii^RKAL Sciatic Nerve. — This nerve is rarely injured alone. It 
supplies the popliteus, the calf muscles, the flexors of the toes and the 
intrinsic muscles of the foot. When it is paralysed, the patient is unable to 
stand on tiptoe, or to extend or invert the ankle, or to flex his toes. Paralysis 
of the interossei leads to a claw-like deformity of the foot, associated with 
lowering of the heel and raising of the metatarsus — talipes osdcaneo-valgus. 
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The calf muscles are flabby and the anlde-jerk is aboEshed. Sensatton is 
lost on the sole, except along its inner border, on the outer border of the foot, 
and on the plantar surface of the toes. Causalgia, similar to that in paralysis 
of the median, is very often present. 

^ PosTBRioR Tibial Nbrve. — This nerve may be injured by a penetrating 
missile or a deep^ wound in the calf. Movements of the ankle are unaffected, 
and ansasthesia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles of the foot itiay escape 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longiw 
hallucis and the flexor longus digitorum. The symptoms then are pain in 
the sole of the foot, anaesthesia on the solo, and paralyris of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of the muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. Massage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
therefore, to wait three or four months before an operation is undertaken. 
If, at the end of this time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can be done by exposing the nerve. 
If it is found to be divided completely, the ends should be freshened ” 
and sutured end to end. If the nerve is notched laterally, the edges of the 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 
such cases the nerve is completely divided, and tbe condition calls for resection 
of this fibrous tissue and end-to-end suture. Another common finding, when 
the nerve is exposed, is a nodule or cicatricial swelling in the course of a 
nerve which has maintained its continuity. In these cases the continuity 
of the nerve should not be interrupted. It should be freed from adhesions, 
and incised in the long axis of the swelling. All operations which involve 
grafting of nerves are futile. For an account of the ^at advances in the 
technique of the surgical treatment of nerve injuries which have been made 
as a result of experience gained in the Great War, special treatises must be 
consulted. 

The treatment of painful forms of nerve lesions is extremely difficult. 
In severe cases external applications and internal medication entirely fail. 
Simple freeing of the nerve sometimes ^ves relief. Where this fails, it may 
be advisable to practise complete division followed by immediate suture. 
Alcoholisation of the nerve trunk often gives immediate and lasting relief. 
Under general ansesthesia the nerve is freed, and then injected with 1 c.c. of 
weak alcohol at a point two or more centimetres above the lesion. This, 
of course, is followed by motor paralysis ; but recovery occurs in about six 
months. 
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INTERSTITIAL NEURITIS 

Synonjrm. — Neuro-fibroBitis. 

Definition. — A malady which commonly attackB the large nerve pleiuses 
or nerv0 trunks, but which may affect any peripheral nerve trunk, and which 
is characterised anatomically by an inflammation of the connective tiesueB 
which surround and bind together the nerve fibres into the nerve trunks. 
This fibrositis, which may be local or diffuse in the affected nerves, is the 
result of the causes of fibrositis in general, and is frequently associated with 
fibrositis elsewhere, as, for example, when sciatica is associated with lumbago. 
The symptoms are those of irritation of the nerve fibres, namely, pain in the 
distribution of the nerve trunk, tenderness of the nerve trunk, muscular 
fibrillation and cramp. Loss of function of the nerve fibres in the way of 
loss of sensibility or muscular paralysis is the rarest of events in interstitial 
neuritis, and is seen only as we result of terminal cicatrisation in severe 
cases. Muscular wasting may occur in severe or in longstanding cases, but 
it is a general wasting of muscles of the painful region, not confined to the 
distribution of the nerve involved, and therefore resembling the muscular 
wasting which is seen in joint disease. 

Pathology. — The malady is met with soon after puberty, and is incident 
chiefly upon the first half of adult life, being unknown in childhood and rare 
in old age. It is often associated with other forms of fibrositis sucli as 
lumbago. Often it arises spontaneously, without external cause ; but exposure 
to cold may directly cause it, as also may injury such as stretching, bruising 
or wounding of the nerve trunk. Gout and diabetes are well-known clinical 
associations. 

The morbid anatomy is well se^u when the nerve is exposed during opera- 
tive procedures for the relief of the condition. The affected nerve trunk 
is swollen and pink in colour ; the sheath is distended, and droplets of fluid 
exude when it is incised, and sometimes the nerve is adherent to the sur- 
rounding tissues. This inflammatory condition may be local and appear as a 
pink bulbous enlargement of the nerve trunk, or it may spread widely over 
a long stretch of the nerve trunk and its branches. Wlien the inflammatory 
process subsides there may be cicatrisation of the peri- and eudo-neurium. 
Only in the rarest cases does the morbid process become so severe as to 
interfere with the more important functions of the nerve trunk with the 
production of motor and sensory paralysis, and even in these cases complete 
ultimate recovery is the rule. The local inflammatory condition causes a 
sli^t ^ortening of the nerve trunk, and this causes the affected limb to be 
held in that position which will keep the nerve trunk most relaxed. It is also 
the cause of the severe pain which occurs on any movement wnich stretches 
the nerve trunk. 

Interstitial neuritis is sometimes an associate of arthritis. For example, 
in arthritis of the shoulder-joint it is not uncommon to meet with definite 
involvement of the brachial nerves, ^nd again in chronic arthritis of the 
hip-joint the inflammatory process^ may extend from the capsule of the hip- 
joint directly into the contiguous sciatic nerve. 

The malady may affect any of the nerve roots or nerve trunks, and 
sometimes several of these may be co-in volved. When the nerve roots 
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are affected " radictdar neuritis ” xesolts. The sciatic netve is by fat 
the most common seat of the disease^ producing the condition known as 
“ sciatica.’* Next in order of frequency comes the brachial plexus, causing 
** brachial neuritis,” the anterior crural nerve causing ** anterior crural 
neuritis,” the upper part of the cervical plexus producing ” cervico-occiptal 
neuritis,” and the intercostal nerves producing the so-called ” intercostal 
neuralgia.” 

Symptoms. — These are the same whatever nerve is afPected, and con- 
sist in — (1) Pain radiating in the area of distribution of the affected nerve, 
of a dull, aching character with acute exacerbations and often very long- 
lasting. ^ (2) Tenderness of the affected nerve to pressure and stretching. 

(3) Subjective peripheral sensations such as tinging, burning or numbness. 

(4) General wasting of the muscles of the surrounding region with marked 
hypotonUB, not confined to the muscles supplied by the affected nerve and 
akin to arthritic muscular atrophy. T^is wasting may reach a very remark- 
able degree. (6) Increase of the deep reflexes of the limb. (6) Diminution 
or loss of the deep reflex in the supply of the affected nerve. This is a valu- 
able indication of the severity of the lesion. In a case of sciatica, for example, 
all the muscles of thigh and leg are wasted, the knee-jerk and the adductor- 
jerks are markedly brisk, whereas the ankle-jerk, which is in the sciatic supply, 
is diminished in sli^t cases and lost in severe cases. (7) The affected limb 
is held in a characteristic position to avoid stretching of the nerve, and the 
gait is similarly modified. (8) Trophic and vasomotor changes are not 
uncommon. (9) Fibrillation is often present. 

Diagnosis. — There is sometimes considerable difficulty in the dia^osis 
of cases of interstitial neuritis on account of the almost identical clinical 
picture which may occur in the early stages of pressure upon nerve roots 
or nerves by tumours. The following points are of value in distinguishing 
the two conditions : The pain of pressure lesions is rarely so severe as 
that of interstitial neuritis. Tenderness on pressure or stretching of the 
nerve trunks is absent in pressure lesions. Signs of loss of function — 
paralysis and sensory loss — come on early in pressure lesions. The most 
careful search should be made in every case for any possible cause for 
local pressure, such as primary and secondary neoplasms, spinal tumours, 
spinal caries and diabetes. To make a diagnosis of interstitial neuritis in 
the presence of a mammary or testicular carcinoma, removed or not, is to 
advocate the highly improbable, whatever the symptoms may be. 

Brachial Neuritis. — This form of interstitial neuritis is somewhat rare, 
and is met with chiefly in women over the age of 36 years. Sometimes it 
follows injury to the brachial plexus from any violence causing undue 
separation of head and shoulder. More often it arises spontaneously. He 
pam, which is often of sudden onset, may be of great severity, and may be at 
first referred to the region of the plexus itself, the back of ^e scapiua, the 
axilla, the forearm or the hand, is at first intermittent, but it soon becomes 
continuous and spreads over the whole upper limb. Tingling and numbness 
in the hand and trophic changes in the skin and nails of the fingers are the rule. 

One of the great difficulties in this malady is that in the upright position 
the weight of the arm and shoulder carry the shoulder downwards and 
stretch &e inflamed plexus, adding ^atly to the pain. Therefore it should 
be treated with the recumbent position upon the back in bed. Further, 
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^vetY moirement of the hand or arm tends to increase the pain. Sjdmts 
whicn keep the^ arm in the abducted position and the dioulder raised so as 
to ^vent tension upon the plezus are invaluable. 

There is little dimculty in diagnods, the only confusable conditions being 
arthritis oi the shoulder and cervical rib, in neither of which conditions is 
there any tenderness of the nerve trunks of the plexus. 

Cervioo-ocoipital Neuritis. — ^This condition, which is by no means rare, 
is characterised by pain in the upper part of one side of the neck, radiating 
over the branches of the upper cervicd plexus, the great occiptfiJ being the 
most common, and the supra-sternal, supra-clavicmar and supia-acromial 
branches less common seats for the pain. The fibrositis not mfrequently 
co-involves the fibrous structures in the region of the articular and transverse 

S rocesscs, giving rise to pain and stifiness of the neck on movement. When 
le pain is confined to the great occipital distribution alcohol injection is 
sometimes most efficacious. 

SoiATiGA. — In few common and familiar maladies is as much difference 
of opinion as to sstiology, pathology and treatment as in the case of sciatica. 
The classification suggested by Barnes Burt is probably the most useful. 
He recognises three types : (i) root sciatica, sometimes called radiculitis ; 
(ii) trunk sciatica ; and (iii) referred sciatica, and believes that the sstiology 
of the three is different in each case. Boot sciatica is commonly due to 
spondylitis, or strain of the lumbar vertebrae ; trunk sciatica depends upon 
interstitial neuritis of the nerve sheath ; and referred sciatica results from 
inflammation of some structure (muscle, bursa, joint) supplied by the sciatic 
plexus. He finds in his own series of cases that root sciatica accounts for 
36 per cent, of the total, trunk sciatica for 18 per cent., and referred sciatica 
for 46 per cent. In previous editions of this book, the description was confined 
to root trunk sciatica. This account now follows, questions of differential 
diagnosis being discussed subsequently. It has been said that true sciatica 
as here defined is never bilateral, and that bilateral sciatic pain is always 
the result of gross lesions involving the nerve. It is important that this 
error, which has crept into so many textbooks, should be contradicted, for 
sciatica is occasionally bilateral, and the sciatica which occurs in glycosurics 
is usually bilateral. 

The malady is not met with in childhood, but it begins to be common 
soon after puberty, and its incidence is greatest upon early middle life. In 
the majority of the cases it arises without assignable cause, sometimes injury 
to the nerve of any nature, as from a twist of the leg, a bruise or a fall is 
responsible. Only in rare cases does exposure to cold and wet seem to have 
excited the onset. It is important that the urine should be tested in every 
case of sciatic pain, for glycosuria is more often found in cases of sciatica 
than is usually believed. In the case of an apparent sciatica, the possibility 
of rupture of an intervertebral disk should be borne in mind (cf. page 1773). 

Symptoms. — The chief symptom is pain along the course of the nerve 
or of its branches, and since the sciatic nerve often divides within the pelvis 
into the great internal and external sciatic branches, the pain may be con- 
fined to the distribution of one of these alone. One feature of the pain valuable 
for diagnostic purposes is that it never reaches above the crest of the ilium, 
but in this connection it must be borne in mind that fibrositis of the back 
(lumbago) not infrequently precedes or accompanies the onset of sciatica. 
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The pain mayi)e partljr intta-pelvic, for the sciatic nerve is fonnad witluzi 
the mIvis. Where the interstitial neuritis is entirely intia^pelvic, tenderness 
of the nem trunk to digital pressure in the thigh and buttock fails as a 
physiol sign. The onset is occasionally sudden, and associated with slight 
pyrexia and constitutional disturbances as in other forms of fibrositis ; but, 
as a rule, the malady sets in gradually with pain in the buttock, back of the 
thigh or leg, in movements and in postures which make the nerve tense, or 
cause pressure upon it. The pain gradually increases in severity. It may be 
both gnawing and burning and sharp and darting in character. It is usually 
continuous, with occasional severe exacerbations which occur spontaneously 
or are excited by movement. Its intensity generally increases at ni^t^ The 
seat of the pain often varies from day to day. 

Extreme tenderness of the nerve on pressure is rarely absent, except in 
those cases where the neuritis is intia-pelvic, and the tender region usually 
indicates the situation of the lesion of the nerve trunk. Stretching the nerve 
by extending the knee with the thigh flexed is productive of great pain which 
may be lasting. The best method of testing the sensitivity of the nerve to 
stretching is to put gentle pressure with the thumb on to the popliteal space 
as the patient sits in a chair with the knee bent at a right angle. Sometimes 
there is considerable tenderness of the muscles. The muscles waste not only 
in the sciatic supply, but throughout the whole lower limb and buttock, 
surely from reflex irritation as in arthritis atrophy. Cramp in the leg and 
reflex spasm are common, and muscular fibrillation is often seen. Parsesthesia 
in the form of tingling, burning and numbness is the rule ; but loss of sensi- 
bility only occurs in the rarest and most severe cases, and its presence should 
always suggest the presence of a pressure lesion. Barnes Burt states that 
in root sciatica (radiculitis) there is also some rigidity of the lumbar 
spine, tenderness along the lateral aspects of the spine in this regicm, 
and also pain along the distribution of the lateral cutaneous nerve of 
the leg. 

Peculiarities of stance, gait and position arise from the tenderness of the 
nerve to stretching, that position being assunied by the patient which keeps 
the nerve slackest. In standing, the weight of the body is placed upon the 
sound limb, and the other limb is flexed at hip and knee and extended at 
the ankle, with the toes only resting on the ground. In walking, the patient 
limps in this same position without straightening his knee or extending liis 
anlde, and in bed he lies with knee flexed and anlde extended. 

The knee-jerk is sometimes markedly increased notwithstanding the 
wasting of the quadriceps, the only exception being when sciatica is compli- 
cated with anterior crural neuritis. The ankle-jerk being in the sciatic 
supply tends to be diminished in proportion to the severity of the neuritis, and 
in severe cases it is always lost. It may not return after recovery firom the 
original attack. 

Slight trophic and vasomotor changes in the periphery of the limb are 
commonly seen. 

In very rare cases the cicatrisation which follows the inflammatory pro- 
cess may cause motor and sensory paralysis of all the region below the 
knee. Such a case came under our care 2 years after the onset, and was 
explored by Sargent, who found the nerve in the gluteal region densely 
oicatiued and widely adherent to the muscles. The nerve was freed, and 
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incised londtudinally in many places, and this patient made a complete 
]!eeOYeiy. Every degree of seventy may be met with from the mildest to the 
most acute, and from the most rapid lasting but a few weeks to the most 
chronic lasting 2 or more years. 

It is a most remarkable fact that severe sciatica never occurs twice in 
the same limb. One severe attack seems to free the afEected nerve from 
subsequent liability to the afEection, and it is comforting to be able to assure 
the patient that he will never have the trouble again in the same limb. In a 
very large experience we have never met with an exception to this rule. 

Diagnosis. — ^Boot and trunk sciatica must be distinguished from re- 
ferred sciatica/' and from pains of sciatic distribution due to involvement 
of the nerve or its roots by growth. 

In sacro-iliac disease pain may be referred along the sciatic nerve, but 
the nerve trunk is not tender to pressure or to stretching, while the joint is 
tender, and radiography may reveal a lesion in it. In osteo-arthritis of the 
hip the signs of sciatica are absent, while there is limitation of active and 
passive movement of the joint, and pain on movement. In this condition 
it is more common for pain to be referred down the front of the thigh than 
along the sciatic distribution. Fibrositis of gluteus medius and minimus 
may also produce pain of sciatic distribution of some severity. 

In new growths involving the nerve, the clinical picture is not really 
that of a true sciatica. The pain differs in character, is frequently accom- 
panied by muscular weakness and wasting and by sensory loss, and the 
patient's general condition is cachectic and suggestive of malignant disease. 
There may also be a history of primary carcinoma. The presence of bilateral 
sciatic pain is, as has been said, not pathognomonic of involvement of the 
nerve roots by growth. Indeed this involvement is as commonly unilateral 
as not. 

The pains of tabes and other nervous diseases when confined to the 
sciatic distribution are distinguished by the presence of other physical signs 
of those diseases. 

Course and Prognosis. — Sciatica commencing acutely tends in the 
course of time to lessen in severity and become chronic, but some acute cases 
cure rapidly. When the malady has a slow commencement it usually lasts 
longer than does an acute case, and it is much more liable to exacerbations 
than when commencing acutely. The traumatic cases show no essential differ- 
ence from the spontaneous, except that in the former adhesions of the nerve 
to the muscles from bruising is likely to prolong the duration of symptoms. 
The prognosis is always absolutely good as regards recovery, and in severe 
cases there is no likelihood of relapse. In slight cases, however, subsequent 
attacks are not uncommon. 

Treatment. — The first essential in the treatment of all recent cases is 
to secure rest and to avoid all those things which excite or increase the pain. 
The duration of the attack is often considerably prolonged by neglect of 
this most essential element in treatment. Sometimes the fixation of the 
limb in a semiffexed position by means of Liston's or Macintyre's splint 
gives great relief* The use of the bed-pan is advisable to avoid fiexion of 
the hip and stretching or pressure upon the nerve in the act of defecation. 
On the other hand, towards the end of a chronic case, active exercise with 
massage and passive movements are necessary to restore the shortening of 
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the nerve. The application of heat tn the form of hot-w»ter bottles, poultices 
and radiant heat is invaluable for t^e relief of pain, and for odrative pnrpoiseiHL 
Oounter-irri^tion is very useM, and is best used in the form of the strong 
tincture of iodine which should be painted in a broad Strip over tiia course 
of the sciatic nerve, from sciatic nofoh to heel, daily until the skin becomes 
inflamed, just short of blistering. Massive injections of from 4 to 8 ounces 
of sterilised normal saline solution, made slowly into the region of tiie aflected 
nerve at a temperature of 104° F., are said to be valuable both in acute and 
chronic cases. Acupuncture of the nerve with a series of specially designed 
needles is a useful and ancient remedy which acts by puncturing the 
sheath of the nerve, and allowing the escape of inflammatory exudation. 
Attempts to stretch the nerve by flexion of the thigh and extension of 
the knee may do great harm, and rarely do good. In chronic cases of sciatica 
or brachial neuritis and in flbrositis of the glutei, iodine ^ven in the 
following manner is sometimes useful : 

R lodi . . gr. 1 

Pot. iodidi . • i 

8p. rect. . . . min. 12 

Sig. min. 12 to be dropped into half a teacupful of water, and to be taken after 
being allowed to stand for 15 minutes. This may be administered thrice 
daily, and continued for 3 weeks. Some patients tolerate the doubling of 
this dose after the first week. The salicylates are of great service, especially 
in the form of aspirin, which may be given liberally. Urodonal in doses 
60 grains thrice daily is also often valuable. In the more chronic cases 
sulphur and guaiacum are serviceable. For the relief of pain heat is generally 
beneficial, but in some of the most acute cases the application of heat in- 
creases the pain, and in these an ice-bag will sometimes give great relief. 
All the analgesics of the coal-tar series, acetanilide, phenacetin, etc., are 
valuable adjuvants to relieve pain, and these may be conveniently pre- 
scribed with aspirin, or if sleep be difficult with barbitone or carbromal. When 
pain is very severe and rebellious to the above-mentioned remedies, opium 
or morphine is indicated. It is essential from the exhausting quality of the 
pain that the patient should be well fed, and alcohol is often of service. 


' RUPTURE OF THE INTERVERTEBRAL DISK 

Synonym. — Herniation of the nucleus pulposus. 

Definition. — A condition of pressure upon the sjpinal cord or on the roots 
of the cauda equina resulting from the extrusion into the vertebral canal 
of the nucleus pulposus of the intervertebral disk. It is traumatic in origin. 

AEtiology. — The majority of cases give a history of injury at, or shortly 
before, the onset of symptoms. The injury is commonly of the variety known 
as a strain of the back, due to sudden bending, the lifting of heavy weights, 
or sudden movements of the back, as when striving to avoid a fall. Males 
are commonly affected. 

Pathology.— Formerly the condition imder discussion was one recognised 
on laminectomy, and spoken of as endochondroma of the disk. Actually in 
the circumstances enumerated above, the disk ruptures . and its nucleus 
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(nudeuB pul|>osus) hemiates into the canal. The common seat of such mptuxe 
is the lumbar spine, commonly between the fourth and fifth lumbar, or between 
the fifth lumbar and the sacrum. Multiple ruptures have been recorded. 

Symptoms. — ^The outstanding feature is pain, starting in the small of 
the back and radiating down one thigh, the outer side of the leg and the 
ankle. The pain is' severe and lancinating, aggravated by stooping and 
relieved by lying down. There is some flattening and limitation of movement 
of the lumbar spine. Flexion of the extended leg at the hip may be painful. 
In some 60 per cent, of cases the ankle jerk is lost, other abnormal signs being 
absent. Occasionally more severe signs of root compression are present, 
and in rupture of dorsal disks some signs of compression paraplegia, mild in 
degree, may be found. The most typical picture is one of pain m the small of 
the back radiating down one leg. In other words, the symptoms usually 
mimic those of sciatica. 

Diagnosis. — In addition to the history and signs mentioned, radiography 
of the spine may reveal narrowing of the intervertebral space at the level 
of the damaged disk, but the intrathecal injection of lipiodol may be necessary 
to confirm diagnosis. 

Treatment. — ^Attention having been drawn to the condition, there is 
a not unnatural tendency to diagnose it somewhat too frequently, and to 
submit patients unnecessarily to lipiodol injection. Careful consideration of 
all the facts, and conservative modes of treatment, e,g, rest, massage, etc., 
should first be tried. The operative procedure for the removal of the extruded 
portion of the disk involves laminectomy and is a severe ordeal. For this 
reason it should not be undertaken unless the diagnostic indications are 
clear and unequivocal. 


CERVICAL RIBS 

AEtiology. — The development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for the nerves are large 
structure in the embryo at a time when the ribs are soft and pliable. When 
the plexus is “ normal, a well-formed first rib springs from the first dorsal 
vertebra. If, however, the plexus is “ post-fixed,’* that is, when the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from the first and second dorsal segments form a powerful cord, this 
cord in rising over the first dorsal rib may compress and deform- it to such 
an extent that it presents the characters of a rudimentary rib. On the 
other hand, and this is more frequent, when the plexus is pre-iixed, that is, 
when the contribution from the upper cervical segments is relatively large 
and that from the dorsal segments is small, a supernumerary rib is allowed to 
develop from the seventh cervical vertebra. When this pre-fixation is pro- 
nounced, the seventh cervical rib is often very large and is easily felt in the 
neck. In these cases symptoms are usually absent. In a certain number of 
cases in which the abnormality is intermediate in degree, symptoms are 
caused by compression of the lower ccu^d of the plexus as it passes over the 
supernumerary rib, or over the defdrmed first rib. This compression may be 
exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 
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But tlieae abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supemumerarr ribs, and the symptoms are 
often most prominent on the side of the smaller ezl^ rib. Again, the onset 
of symptoms is usually delayed until adult life is reached. It is clear, there- 
fore, that some contributory cause must come into play. This is found in 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often ezcessive in persons whose muscular tone is low. In a child t^e clavicle 
rises boldly as it passes outwards. In a normal adult male the clavicle is 
almost horizontal, in women it droops slightly, and in those who develop 
symptoms of pressure on the nerves, the outer is usually distinctly lower 
than the inner end. In the latter, the lowest cord of the pWus is submitted 
to constant rubbing against the extra rib which rises and falls during respira- 
tion, and it is con^ressed by any movement of the arm which depresses the 
shoulder girdle. Belief is obtained by raising the shoulders, and patients 
soon learn to support the limb and to assume attitudes in which pressure 
on the nerves is relieved. 

Women sufier most often, the right arm being a&ected more often than 
the left. The onset is usually gradual, but occasionally it comes on suddenly 
after childbirth, or on lifting a heavy weight. 

Symptoms. — These may be sensory, motor, or vasomotor, either singly 
or in combination. Subjective sensory disturbances are most frequent. 
They take the form of numbness and tingling or neuralgic pains. Par- 
aBSthesisB are most often unilateral, and are frequently confined to the ulnar 
or to the radial side of the hand and fingers. It is rare for all the fingers to 
be afiected. Pain, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in an 
indefinite area, which does not conform to the distribution either of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as subjective sensory disturbance. In 
the ** median type,” wasting is confined at first to the abductor and opponens 
pollicis muscles, and the outer part of the thenar eminence shows a remarkable 
reduction in size, which contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first in the small 
muscles of the hand supplied by the ulnar nerve. In some cases all the 
muscles of the hand and, to a less degree, the fiexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and simimetrical. 

Vasomotor disturbances are very common. The hands feel hot or cold, 
they may be oedematous or discoloured, and the changes may suggest 
Raynaud’s disease. Pressure on the subclavian artery sometimes causes 
inequality of the pulse. This disappears when the arm is raised. 

diagnosis. — The presence of pain, parsesthesiss or vasomotor disturbances 
in the upper limbs, or wasting in the muscles of the hands, should always 
arouse the suspicion of supernumerary or rudimentary ribs. When pain is 
the only symptom, its^ distribution along one border of the arm or hand, 
and the patient’s account of the manner in which it may be increased ox 
diminished by raising the shoulder girdle or performing movements whi<^ 
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df!|»xefii8 it, ttsudly direct attention to tlie cause. Symmetrical atronhy in 
the hands talmy suggest progressive muscular atrophy of spinal origin, but 
this diagnosis is usually rendered untenable by the associaticm of sensory 
troubles or vasomotor phenomena, or by the findings on X-ray examina- 
tion of the neck. For the difierential diagnosis from syringomyelia, see 
page 1732, 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for immediate operation to remove the offending rib. 
Pain is always refievcd by operation, either immediately or after an interval 
of some months. The progress of atrophy is always retarded, and complete 
recovery may occur if an operation is undertaken early. 


OBSTETRICAL PARALYSIS 

It is important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the foetal head through the pelvis. 
Autopsies upon the still-born, and upon children who have survived birth 
for a few days only, have shown that haemorrhage into the meninges is of 
common occurrence, and it has been argued that such meningeal haemorrhages 
arc the cause of many of the conditions of cerebral paralysis which are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebrd diplegia, however, are such as 
make it absolutely impossible that they could be caused by meningeal hcemor- 
rhage, for no sign of old hoemorrhage is ever found, nor could haemorrhage 
cause a general cell atrophy of the brain without signs of any local lesion. 
It seems clear, then, that though meningeal haemorrhage may be of common 
occurrence during birth, and may be the cause of still-birth, yet there is no 
clinical or pathological evidence to show that it gives rise to any lasting cere- 
bral defect. 

The following condition may occur : (1) In the child : facial paralysis ; 
hemiplegia from laceration of the brain substance ; fracture-dislocation of 
the spine with transverse lesion of the spinal cord ; injury to the brachial 
plexus from the separation of head and shoulder in traction ; and injury 
to peripheral nerve trunks at the elbow, axilla or groin, in using traction 
with the finger. 

(2) In the mother : paralysis of the supply of the lumbo-sacral cord and 
obturator nerve from prolonged pressure of the head against the sacrum and 
pelvis. 

Facial paralysis , — This is usuaDy caused by the pressure of the forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral, as is the 
common event, it gives rise to little or no difficulty with sucking, and is 
evidenced by the unsightly deformity cf the face, which is drawn over to the 
sound side. When buateral, it is one of the causes of complete inability to 
suck, and on account of the flaccid symmetry of the face may easily be over- 
look!^. It necessitates spoon feeding for a considerable time. Obstetrical 
fadal paralysis invariably recovers within a few t^eeks and does not give 
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finger is the only treatment required. 

Hemiplegia from laceration of the brain may oedtir dtlxing deli vert in 
contracted pelvis from the pressure upon the sacral promontory, and has oeeri 
caused by the use of forceps. It is exceedingly rare, and is generally rapidly 
fatal from the associated hmmoirhage. It may occasionaily be survived, 
with an irreparable hemiplegic condition. 

Fracture-dislocation of the spine is produced by traction upon thO iAier- 
oommg head by pulling upon the trunk. We have seen it associated with 
injury to the brachial plexus. It occurs most often in the lower cmwicM 
region, and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction eiliier upon the bead^ 
or upon the trunk, if the head is afterComing, and is caused by an undue 
separation of bead and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being most affected, and the deltoid, biceps and 
supinator longus muscles being jpamlysed, but the whole plexus may be 
involved and even tom completely across. Traction upon a prolapsed arm 
has caused lower arm or Elumpke type of paralysis, in which the fi^ domal 
and eighth cervical roots ate most affected, and the intrinsic hand muscles 
and the flexors of the forearm are paralysed. The obstetrical lesions of the 
brachial plexus are for the most part serious lesions, many of the oases making 
no motor recovery at all, though sensibility is usually regained. The prog- 
nosis depends upon the severity of the damage to the plexus, as to whether 
the roots are actually tom or only bruised. The slight cases recover well 
enough. 

Injury to the peripheral nerves from pressure or traction upon the flexures 
is seldom severe enough to prevent a rapid and Gom|dete recovery. 

Paralysis of the lumbo-sacral cord and of the obturator nerves in the 
mother, immediately after parturition, is an exceedingly interesting clinical 
condition. In the flrst place, the lumbC-sacral cord is in a much more eiqiosed 
position as regards the festal head engaging the pelvis than are the other 
nerves of the sacral plexus, and may be subjected to such severe pressure as 
causes paralysis, and in the second j^ace, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. The lutnbo-sacral cord paralysis 
is evid^ced by dropped foot and paralysis of the anterior tibial and peroneal 
muscles and if it is severe, by loss of sensibility over the distribution of the 
fourth and flfth lumbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness Or paralysis 
of the muscles supplied by the obturator nerve, namely, all the adductor 
muscles of the thigh. The paralysis may be noticed directly after parturi^ 
tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral paralysis is usually unilateral, and is nearly always upon the right 
side. The obturator paralysis is not uncommonly bilateral, and both forms 
of the paralysis may coexist. There may be numbness, but no This 

condition nearly always occurs with a first delivery, and often the head 

bas been unduly largci It may recur with subsequent deliveries, but this is 
not a common event. 

The prognosis is absolutely favourable, every case making a complete 
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recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when power 
begins to return the patient may commence to get about. 


POLYNEURITIS 

Sjmonym. — Multiple Peripheral Neuritis. 

The clinico-patholo^cal condition we Imow as polyneuritis, and seen in 
its most typical forms in diphtheritic paralysis or in alcoholic neuritis, repre- 
sents a very striking and umform reaction of the nervous system. Invari^ly 
associated with it is a reaction of the myocardium, so that there is in cases 
of polyneuritis a recognised liability to sudden fatal heart failure. It is in 
the case of diphtheritic paralysis and of beri-beri, another form of poly- 
neuritis, that this mode of fatal termination is most often seen. Indeed, 
beri-beri may appear as a rapidly fatal cardiac illness before any signs of 
involvement of the nervous system have had time to develop. 

Etiology. — ^At first sight the factors that give rise to polyneuritis fall 
into three groups : (i) certain chemical poisons, (ii) the toxins of certain 
bacteria, and (iii) certain disorders of metabolism. Widely differing as these 
three causative factors may seem to be, there is reason to believe that a 
common underlying factor which is immediately responsible for polyneuritis 
may underlie them all. It is probable that in the case of ^oups (i) and (ii) the 
pathogenic substance gives rise to a disorder of metabolism in the course of 
which a toxic metabolite is produced in the body, this acting as the <^ect 
poison for nervous system and heart muscle. In the metabolic group (iii) the 
same process is in action. 

Thus, in beri-beri, for example, the illness ensues upon the ingestion of 
a diet deficient in vitamin Bi. In the absence of this substance carbohydrate 
metabolism is disordered and a toxic metabolite is produced. Thus, beri- 
beri is not, as the biochemists formerly insisted, a starvation-degeneration 
of the nervous system, but an intoxication strictly comparable with that 
obtaining in other varieties, setiologically considered, of polyneuritis. 

The final and complete proof of this unity of causation of polyneuritis, in 
whatever circumstances it is seen, is not yet available, but there is an increas- 
ing body of evidence in favour of it. 

Returning for the moment to the ordinary setiological classifications of 
polyneuritis, we see that in the case of alcoholic or arsenical polyneuritis the 
poison is taken by the mouth, and presumably the final common toxic 
substance reaches the nervous system by the blood stream. In the case of 
diphtheritic paralysis, on the other hand, the exotoxins are produced locally 
at the site of the mphtheritic ulceration, whether on the fauces or, as in ei^a- 
faucial diphtheria, at some other local site on the body surface. This unique 
channel of entry gives rise in diphtheritic paralysis to a group of symptoms 
not found in other setiolo^al varieties of poljmeuritis. This group includes 
palatal and accommodation paralyses, which precede the appearance of 
polyneuritis. 

It is noteworthy that in the case of extrafaucial diphtheria this initial 
paraljjTsis is not palatal, but is anatomically related to me site of the diph- 
theritic lesion (slm ulceration or wound), x et the paralysis of accommodation 
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may occur whatever be the site of the diphtheritic leriou. It is believed* 
therefore, that the exotoxins gain access to the nervous system by couductiaii 
from the seat of the lesion via the axones of the nerves which innervate t bfe 
region. They pass upwards m the axis cylinders to the central nervous 
system and produce their toxic action directly there, this action being re^ 
fleeted peripherally again as a motor and sensory paralysis of the muscles and 
skin (or mucosa) in the region of the lesion. Thus, a diphtheritic ulcer on a 
finger may be followed by a local paralysis of that part before polyneuritis 
develops. The subsequently developing polyneuritis is then probably pro- 
duced in the manner described above, while the accommodation paralyris 
may indicate a specific action of the toxin upon the nervous mechanism 
concerned. We thus have a local, a specific and a general group of symptoms. 
The analogy of the local, specific and general phases of tetanus will occur to 
the reader. 

Many of the intoxications of the nervous system commonly included 
under the heading of polyneuritis are associated with lesions and clinical 
manifestations which are not those of polyneuritis. Such substances, to 
name but a few, are lead, mercury, copper, carbon disulphide and carbon 
monoxide, and it woidd be erroneous to regard these as causes of polyneuritis. 
Many infectious fevers are stated to be not rarely followed by pol 3 nieuritis, 
namely, enteric, malaria and dysentery, but the present writer who spent 
four years with the Egyptian Expeditionary Force in 1916-19 where the two 
last named of these inflections were common saw no case of true polyneuritis 
associated with them. 

Finally, the categories of toxic polyneuritis, acute febrile polyneuritis 
and Landiy^B paralysis have no known causal factors. They make their 
appearance in apparently healthy persons, adequately nourished and free 
from all discoverable signs of infection, and it is extremely difficult in the 
present state of knowledge to account for them on any hypothesis of avitamin- 
osis, or to suggest any possible mode of intoidcation. In short, the patho- 
genesis of polyneuritis presents many unsolved problems. 

Clinically, polyneuritis is a lower motor neurone type of paralysis accom- 
panied by a varying intensity of sensory loss of much the same type of dis- 
tribution as the paralysis, and, as already mentioned, by signs of myocardial 
poisoning. 


1. AKSENICAL NEURITIS 

Peripheral neuritis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as Hodgkin’s disease, chorea and severe anssmia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 

The description given below of alcoholic neuritis applies to this form as 
well. Hyperassthesia of the skin and tenderness of the muscles are more 
constant and more severe in the arsenical form, and paralysis and atrophy 
of the muscles are qften more wisespread and more rapid in their progress. 
Hyperkeratosis of the soles and pigmentation of the smn are charact^tic 
of arsenical poisoning. In a suspected case, the diagnosis can be confirmed 
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by the discovery of abnormal quantities of arsenic in the urine or in the hair 
and skin. 

The mental changes described in connection with alcoholic neuritis under 
the heading of Eorsakow’s psychosis may be present, especially when repeated 
poisonous doses of arsenic have been taken. 

2, ALOOHOUQ NEUBITJS 

In former years alcoholism was perhaps the commonest cause of severe 
pmpheral neuritis. At present it is a rare disease. It occurs most often 
in women, especially in those who take small amounts of alcohol frequently. 
It has often been the first indication of secret drinking. 

Pathology. — The changes in the nerves are those of parenchymatous 
neuritis. They are most intense in the small branches suppl3ring the skin 
and muscles, and they diminish in severity as the larger branches are ap- 
proached. They are best seen in the terminal branches of the musculo- 
spiral and anterior tibial nerves. The wasted muscles often show a reduc- 
tion in the sise of their fibres, and an increase of connective tissue — ^fibrous 
myositis. The spinal cord may be healthy, but in almost all cases examina- 
tion by modem methods shows changes in the nerve cells and degeneration 
in the traet fibres derived from the posterior roots. 

Symptoms. — The onset is insidious, and in most cases premonitory 
symptoms, such as numbness and tingling in the extremities or cramps in 
the muscles of the lower limbs, are present for several months before actual 
weakness occurs. Subjective sensory troubles are a marked feature, even in 
the early stages. Besides numbness and tingliz^, the patients complain of 
feelings of excessive heat or of coldness in the limbs, or of severe aching or 
cutting pains in the legs. Painful cramp in the calf muscles is a common 
symptom. It is often worst at night, and may interfere seriously with 
sleep. Objective examination usually reveals sensory loss, in which the 
various elements of sensation are affected in a manner which is almost 
pathognomonic. 

Stated briefly, there is anaesthesia of the skin with hypereesthesia of the 
deeper structures. Light touches are not appreciated at all or many are 
missed, the temperature sense is defective, and the prick of a pin causes no 
pain, whereas even moderate compression of the muscles may cause the patient 
to cry out. The sensory loss is greatest in the feet and hands and diminishes 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calves. The soles of the feet are also unduly tender. Hyperdgesia is often 
well marked before aneesthesia of the skin appears. To the disi^ility caused 
by pains and spasms, weakness of the muscles is added in all but the slightest 
cases. The arms may suffer first, but in most cases the extensors of the 
toes, the dorsifiexors of the ankle, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and wrist-'drop result. 
To overcome the foot-drop, the knees are raised high in walking. This gives 
to the gait the ** steppage character Which is common to all forms of peri- 
pheral neuritis. In most oases the distal flexor muscles are also affected, 
but to a slighter degree. In severe cases, weakness extends to the proximal 
muscles and even to the muscles of the trunk. The affected muscles became 
soft and dimmish rapidly in bulk. Unless precautions are taken, contrac- 
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ti»*es occur in the flexor mtificlea end produce deformiti^ of the limbs, whiob 
add greatly to the difficulties of treatment. 

At the o^et the knee-jerks are exaggerated, but in most eases by tbs 
time the patient comes under observation all the tendon reflexes are absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained. Slight bilateral weakness of the face is often present 
but severe paralysis is rare. Ptosis, nystagmus, and weakness of the external 
ocular muscles have been observed. 

Trophic and vasomotor disturbances in the extremities are common. 
The hands and feet often perspire freely, and they may be white and cold 
or red and hot. In some cases oedema of the hands or lower extremities is 
present. In chronic cases the skin of the hands and Angers is thin, smooth 
and shiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some psychical defect. 
One form — ^Korsakoff’s psychosis — is characteristic of and almost peculiar 
to this disease. The most prominent feature is failure of memory and loss 
of appreciation of time and place. A patient who has been bedridden in 
a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will recognise ” him at once as Dr. 
X, whom she has not seen since he brought her Arst child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
yesterday, and has just been conAncd with her second baby, who is in bed 
beside her. She also recognises strangers at her bedside, and connects 
them with events of long ago. Everything is related in the most circum* 
stantial manner, and if the facts were not known her tale might well be 
accepted as truth. In most cases the mental defects are not so gross. There 
is merely a failure of memory, to which is added moroseness and irritability, 
caused by withdrawal of alcohol. 

3. DIPHTHERITIC PARALYSIS 

The exotoxin of diphtheria is highly sek(;tive for nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
intensity of the paralysis bears no constant relation to the severity of the local 
infection, for cases, in which the original disease has passed unnoticed, may 
be followed by serious damage to the nervous system. Walshe has classiAed 
the nervous manifestations of diphtheria into three distinct groups, namely, 
the local, the speciAc and the generalised paralyses. 

Local paralysis occurs in parts related anatomically by nervous connections 
to the site of the diphtheritic lesion. In faucial diphtheria, the local palsy 
appears in the palate. In extra-faucial diphtheria, e.g, i^ected sores on 
the limbs, the local palsy appears in the muscles supplied by the segments 
of the cord to which afferent nerves from the infected focus pass. The reason 
for this is, that toxins elaborated by the diphtheria bacillus ascend from 
the primary focus to the cord or the medulla. Having reached the central 
structures, they diffuse to neighbouring motor cells and, by injuring them, 
cause paralysis of the muscles they supply. Paralysis of the palate therefore 
does not occur except in faucial diphtheria. 

The e^pedfic mamfestation of dmhtheria is j^alysis of aooommodation. 
Like trismus in tetanus, it is not due to a lociQ lesion, but occurs in many 
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oasea, whatever the site of origin of tiie toxins. It is present in cases of both 
faucial and extra-faucial diphtheria, and is the local effect of exotoxin accepted 
&om the igeneral blood stream. 

The thrd or generaliaed form of diphtheritic paralTsis is multiple neuritis. 
It follows extra-faucial as well as faucial diphtheria, and is also a result (4 
the action of exotoxin circulating in the blood. 

Symptoms, — As faucial diphtheria is the commonest form, the most 
frequent nervous symptom is 'paralysis of the soft palate. It is shown by the 
nasal quality of the voice and by the regurgitation of fluids through the 
nose. As a rule, the weakness is bilateral and equal, but in some cases it is 
greater on the side on which the local lesion is more severe. It makes its 
appearance in most instances about the end of the second week, but may 
come on as early as the fourth day, and as late as the sixth week. The soft 
palate is relaxed, and its movement on phonation is diminished. The palate 
may be insensitive, and its reflex is often diminished or lost. Eecovery 
usually occurs in a few weeks. In rare instances the muscles of the pharynx 
and the vocal cords are paralysed. Together with palatal palsy, it is common 
to find marked weakness and tenderness of the sternomastoid muscles and 
masseters. These are also local effects. 

Paralysis of accommodation appears about the same time as the palatal 
palsy, perhaps a few days sooner. The reaction of the pupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inability to 
read small print. H 3 q)ermetropes suffer great inconvemence. In myopes 
it may pass unnoticed. Paralysis of any of the extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may be either nuclear or 
peripheral in type. 

Multiple neuritis usually comes on three to six weeks after recovery 
from the throat infectiou. Its presence is often detected when patients 
begin to exert .themselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needles in the extremities — 
all these are common early symptoms. Weakness affects in varying degree 
the muscles of the neck, trunk and limbs. It is generally slight in degree, 
greater in the lower than in the upper extremities, and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercostals and of the 
diaphragm, but fortunately one set of muscles has usually begun to recover 
before the other is seriously affected. The small muscles of the hands and 
feet and the muscles of the calves and forearms are almost always tender 
on pressure. They are soft and flabby, and often show a partial reaction 
of degeneration. 

Sensory ataxy is almost always present, and is often severe when the 
paralysis is trivial. It causes the patient great inconvenience, as it inter- 
feres seriously with walking and with the finer movements of the hands. 
Objective examination reveals sensory impairment of the “ glove-and-stock- 
ing type. On the hands and feet, the loss to light tactile stimuli is often 
complete, pain and temperature being less affected. As the limb is ascended, 
eensatian ^aduall^ becomes normal. Even when the sensibility of the skin 
is but Uttle diminished, the sensations of position and of passive movement 
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in the extremities are often seriously impaired, and tibe sense of vihratton 
is often lost. 

In the early steges and for a few days the tendon jerks are exaggerated^ 
but are lost later in every case. Their return is often long dela}red, and it is 
common to see patients months after recovery of normal power^ in whom the 
knee-jerks arc still absent. It is common also to find them absent many 
months after an attack of diphtheria in patients who give no history of 
nervous symptoms during the attack. The sldn reflexes are usually retained, 
and stimulation of the sole gives a normal response. 

Cardiac failure is a grave but uncommon complication. It is of myo- 
cardial origin. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other forms of peripheral neuritis^ are 
never seen in diphtheria. In those that survive the attack, complete recovery 
from the nervous troubles always occurs. 


4. DIABETIC NEURITIS 

In many patients with glycosuria, symptoms are present which point to 
changes in the peripheral nerves, or in the fibres of the posterior roots. In 
many respects they resemble tabes rather than pheripheral neuritis ; but 
as the exact pathology is still unknown, it is convement to describe them 
here. 

Pathology. — ^Degenerative changes have been found in the peripheral 
nerves in some cases, in others these were healthy, whilst the intramemillary 
portion of the posterior roots showed degeneration, similar to that found in 
tabes. 

Symptoms. — In some cases the only symptom is neuralgic pain in the 
distribution of one or more peripheral nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. 

In severe cases of diabetes the knee-jerk^ and ankle-jerks are diminished 
or lost in more than half the cases. This may accompany subjective sensory 
troubles in the lower limbs, or it may appear as an isolated symptom. The 
muscles are very often tender and the vibration sense of the feet is frequently 
absent. To objective examination, the sensibility of the skin is usually intact. 
Perforating ulcers of the feet have been observed. 

Diagnosis. — The diagnosis of multiple neuritis from other diseases rarely 
presents any difficulty. It is made from the combination of symmetric^ 
flaccid paralysis with sensory loss of the “ glove-and-stocking ” type, and 
tenderness of the muscles and nerves, confined to or most intense in the 
distal parts of the limbs. When sensory disturbances and diminished tendon 
reflexes are prominent symptoms and muscular weakness is slight, tabes 
may be suggested, and the resemblance is still greater when ataxia is present. 
Difficulty usually arises when the distinction has to be made between tabes 
and alcoholic neuritis, in a patient who has courted both diseases. In most 
instances the diagnosis can be made from the nature and distribution of the 
sensorr changes. The lightning pains of tabes cannot be mistaken by any 
one who is familiar with their peculiar chara^rs. Anss^^ of the ex- 
tremities is common to both diseases, but dim ini shed sentibiUty around the 
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mm wd across the chest is peculiar to tabes and is present in almost every 
case. In neuritis the calf muscles and nerve trunks are tender, whereas 
in tabes the sensibility of these structures is usually greatly diminished. 
H;^er^thesia to touch and temperature, and great exaggeration of the 
abdominal reflexes, also suggest tal^s. 

6. ACUTE FEBRILE POLYNEURITIS 

Synonym. — Acute Infective Polyneuritis. 

At various times small epidemics of a form of polyneuritis characterised 
by a febrile onset and by tne inTolvement of the facial nerves have been 
described (Osier, Gordon Holmes, Rose Bradford and others). Nothing is 
known of its mtiology and it is probably not essentially different from Landry’s 
paralysis in nature, though less fulminating in onset and not so liable to grave 
involvement of the trunk muscles. 

Symptoms. — The onset is with slight fever, headache and malaise, pains 
in back and limbs, and such general symptoms as a coryza or gastrodnt^tinal 
irritation. The fever persists for 2 or 3 days only. A few days then elapse 
before the signs and symptoms of polyneuritis develop. It is said that the 
proximal limb muscles are more severely involved than the distal muscles, a 
point of distinction £rom other forms of polyneuritis, but this relative incidence 
of weakness is not invariable and has probably been over^stressed. The 
trunk muscles do not escape, and the face is usually bilaterally paralysed. 
As in other forms the paralysis is of the lower motor neurone type, flaccid, 
atrophic and with loss of tendon jerks. As in Landry’s paralysis sensory 
loss is very slight, and there is relatively slight muscular tenderness. The 
cerebro-spinal fluid may show a high rise in the protein content, but is other* 
wise non^. 

The clinical course is variable, and sometimes fluctuating in the individual 
ease. Death may ensue from paralysis of the respiratory muscles, and 
recovery in the majority of cases is fairly rapid. There is the usual tachycardia 
of polyneuritis. 

Treatment.— The first essential in treatment is to remove the patient 
firom the influence of the existing cause. In alcoholic cases, rigid precautions 
ate necessary to prevent secret access to aloohol. To attain this, treatment 
in an institution is almost a necessity. In most instances when the cause, 
whatever it may be, is removed, gradual improvement sets in and complete 
recovery ensues, in a time that varies with the severity of the sympboms. 
The administration of vitamin B;i preparations has now a ^eat vogue in the 
treatment of both multiple (parenchymatous) and interstitial neuritis. In 
the latter its use has no theoretical justification or practical value, and 
even in the former, though its use is rational, it yet remains to be proved 
that the course of the malady is materially influenced. This may be due to 
inadequacy of dosage in the past, and the parenteral injection for from 2 
to 4 weeks of 600 to 1000 units daily is the minimum dosage likely be 
efficacious. During this time the ^physician’s most important du^ is to 
prevent the occurrence of deformities and contractures, ^om the beginning, 
emk joint in tiie affected limbs should be moved passively to its full ran^ 
Severn times each day, and care should be taken to ensure that the attitude 
of the limbs during rest is a suitable one, especially that the feet are main- 
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tained at riglit angles to the legs hy the use of appropriate apparatus. Draw- 
ing up of the heel must be prevented at all costs. 

Gentle massage is soothing in the acute stage. Lat^, more vigorous 
rubbing may be given, and the patient should iS encouraged to move the 
limbs voluntarily. Dlectricity is of no value. Analgesic dr^s and soothing 
applications nmy be needed at the onset, Thereafter, local treatment to the 
limbs is combined with measures to improve the patient's general condition. 
The possible role of B avitaminosis in the production of many^ if not all, 
varieties of pol 3 meuritis has naturally led to the administration of the 
complex as an important element in treatment. Not less than 1000 to 2000 
units daily and given over a period of two or three weeks is adequate, but 
even with this dosage it is not yet clear that the course of any eetiological 
variety of polyneuritis is materially influenced, and extravagant claims 
should be treated with great reserve, 

6. LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acute ascending paralysis 
to a case in which acute flaccid par^ysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, and 
rapidly spread upwards. The arms were next involved, first in the periphery, 
and later the tn^, respiratory muscles, neck, and lastiy the crani^ muscles 
were involved, and death occurred &om respiratory failure. He made a 
careful microscopic examination of the spinal cord with the methods then 
at hie disposal, and failed to detect in it any morbid changes. He subse- 
quently described this symptom complex, which has since borne his name, 
mom an analysis of 10 cases. 

Since this time a large number of cases have been recorded which, from the 
acute nature of the onset, and from the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name imould be 
restricted to those cases of acute sprea^g paralysis, in which disorders of 
sensibility and sphincter trouble are absent or little marked, and in which 
recovery is complete if the patient survives, and in which no gross lesion is 
found within the nervous system after death. 

Acute poliomyelitis may also, in rare cases, give rise to a spreading 
paralysis, and cause much difficulty in diagnosis ; but it is invariable that 
some permanent paralysis remains upon recovery, and, further, the lesions 
of poliomyelitis are both gross and characteristic. 

The majority of authors who have written upon this subject have made 
the attempt to separate Landry’s paralysis from the group of “ acute toxic 
pol 3 rneuritis,” both on pathological and on clinical grounds. Such a separa- 
tion would appear to be entirely unsupported by the evidence. In both 
these conditions all the nervous pathological changes which have been dis- 
covered are confined to these lower neurones, motor and sensory, and are 
often in polyneuritis confined to the lower motor neurones. The clinical 
separation of Landry’s paralysis and poljmeuritis is equally artificial and 
impossible, though much stress has been laid upon the presence of disturb- 
ances of sensibility, and the strictly peripheral distribution of the paralysis 
in polyneuritis. As regards sensory disturbance, this clinical feature is 
dependent upon the pecwar selective capacity of the poison. The following 
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description of this malady is based upon the personal observation of 10 cases 
with 4 autopsies which have come under our observation at the Kational 
Hospital and at St. George’s Hospital, 

£tiology« — ^What is known of the causation of the disease in general 
resembles very closely that of acute polyneuritis. It afCscts males much more 
frequently than females, and occurs chiefly in adult life between the ages of 
16 and 54 years. The cases which have been reported in ohildmn were 
probab^ examples of the spreadii^ type of poliomyelitis. 

Pathology. — Slight hyperasmia of the spinal cord, and especially of the 
grey matter, with a few punctiform haBmorrhages, is the onl^ change notice- 
able upon naked-eye examination. Very definite histological changes are 
found upon microscopic examination in the anterior horn cells and in the 
cells of Clarke’s column, where any degree of change may be found, from an 
early pericentral chromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. 

The cerebro-spinal fluid is in excess, and clear. In two of the cases under 
our care, it presented no abnormality either as regards cell or albumin con- 
tent. In other cases there is an excess of albumin, and in this respect it 
resembles the cerebro-spinal fluid of polyneuritis, which is usually albuminous, 
and sometimes so highly so as to clot spontaneously. 

Symptoms. — The onset is in some cases abrupt, with the appearance of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is preceded by certain premonitory symptoms, which may last from a few 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrhoea, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs are subjective disturbances of 
sensibility. Pains in the back and limbs are common, and may be of a dull 
aching nature, or they may be sharp and shooting in character. Numbness, 
tingling, '' pins and needles ” and other parsesthesias may occur over any 
part of the body, and are most commonly complained of in the periphery of 
the limbs. The muscles may be locally tender during this prodromal stage. 

It is not uncommon for the paralysis to commence in the periphery of the 
lower extremities, to ascend rapidly, and to involve the muscles m the order 
of their innervation from the spinal cord, the trunk becoming affected before 
the upper extremities, and the intercostal muscles before the diaphragm. 
The muscular weakness may commence in any group of muscles, as, for 
example, in the face, neck, upper extremities or trunk, and when so com- 
mencmg the spread of the paralysis is downwards, constituting a descending 
type of paralysis. 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems to be peculiarly resistant to the toxin. 

In those cases which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to show some 
recovery quickly. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to spread, 
and the patient enters upon the stage oi recovery, which presents mimy 
features of interest. The flaccid muscles show a moderate degree of wasting 
within 2 or 3 weeks on the onset, this wasting being much less in those cases 



LANDRY^S PARALYSIS 1787 

which recover rapidly. It is a general atrophy^ and is not limited to paly 
tioolar groups of muscles. In rare cases, though fair power is regained, yet^ 
the muBoles remain conspicuously small for life ; but generally the muscles 
recover their bulk and tone completely. The paralysed muscles retain their 
excitability to faradism throughout, though there may be some sli^t diminu-^ 
tion of faradic excitability in proportion to the general wasting of toe muscles; 
Contractures and deformities do not occur. 

The pareesthesias, which have been described with the onset, often persist, 
and there may be cramp-like pains. Not uncommonly the muscles are tender 
upon deep pressure ; but there is never that severe degree of tenderness met 
with in some forms of peripheral neuritis as, for example, in alcoholic neuritis. 
There is exceptionally blunting of sensibility, most marked in the periphery ; 
but this is never deep, and is rapidly transient. 

Though from the general weakness of the trunk muscles there may be 
some difficulty in emptying the bladder and rectum during the £rst few days, 
and even retention with overflow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few days. The deep and super- 
ficial reflexes disappear early with the onset of the first signs of the paralysis in 
the affected regions. The psychic functions remain unimpaired throughout. 

Diagnosis. — The rapidly spreading character of the paralysis in Landry’s 
disease is so striking as to necessitate ffistinction only from those few maladies 
in which a similar rapidly spreading paralysis may occur, and these are acute 
spreading myelitis, mtrathecal hsemorrhage, acute poliomyelitis (spreading 
type) and acute polyneuritis. Acute spreading myelitis is at once distin- 
guished from Landry’s paralysis by the severe sensory loss and sphincter 
paralysis, which in the former condition develop pari-passu with the motor 
paralysis and, further, if the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor plantar reflex will be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, 
especially in the acute stage. The general symptoms and the pyrexia are 
apt to be more severe in poliomyelitis. An onset in childhood is more 
suggestive of poliomyelitis than of Landry’s paralysis. A fairly high poly- 
moipho-nuclear leucocytosis in the blood, and a lymphocjrtosis in the 
cerebro-spinal fluid, are in favour of poliomyelitis. The persistence of local 
atrophic palsy on convalescence is absolute evidence of poliomyelitis. The 
distinction of Landry’s paralysis from acute polyneuritis is held by the 
writers of this article to be entirely artificial, since they argue that Landry*8 
disease is merely a striking type of acute polyneuritis. 

Prognosis. — In about one-half of the cases the paralysis advances until 
the respiratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, but sometimes not 
until ten days or more have elapsed. So long as the paralysis is extending, 
and especially when the respiratory and bulbar muscles are failing, the 
prognosis is very grave. The extension of the paralysis may, however, cease 
at any stage, and when this occurs the prognosis at once becomes favourable, 
even though there be considerable involvement of the respiratory and bulbar 
muscles. 

Treatment. — ^The patient must be placed at complete rest, and the dis- 
comfort and panic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
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owre must be takea that the patieut ia adequately fed with nutritious and 
light Stimulants are usually indicated. A mercurial aperient should 
be administered early and the bowels reralaxly relieved, for in some oases 
obstinate oonstipation ocouis. The bladder should be catheterised, if there 
is a difficulty in micturition. Both piun and pyrexia may be reliev^ by the 
administration of salicylates or aspiim. 

Atropine tends to check accumulation of secretion within the bronchi. 
Oxygen may be administered where cyanosis occurs. When once the patient 
has shown signs that the malady has passed its height, and that recovery is 
commencing, little treatment is required except careful nursing and feeding. 
Gentle massage may then be employed. 

7. progressive hypertrophic polyneuritis of DEJERINE 

AND SOTTA 

Definition. — An extremely rare progressive form of polyneuritis, some- 
times developing in infancy, showing an heredo-familial incidence, and 
characterised by thickening of the nerve trunks due to hypertrophy of the 
sheaths of Schwann. 

Pathology. — The thickening of the nerves may be palpable during life, 
but is not invariably so. Microscopically this thickening is found to be due 
to masses of non-nucleated tissue arising from the sheath of Schwann* 

S3nnptoms. — ^The malady develops and progresses very slowly with 
wealmess, muscular wasting, sensory loss, loss of tendon jerks. There may 
be noted, in addition, kyphoscoliosis, nystagmus and ataxy of movement. 
It was formerly thought that the Argyll Robertson pupil was an integral 
part of the symptom-complex, but this is not the case. 

Prognosis* — ^Death ultimately ensues from intercurrent disease. 

Treatment. — There is no known treatment. 

NEUROFIBROMATOSIS 

Synonym* — Recklinghausen’s Disease. 

Definition. — A rare and complex disease characterised by multiple 
benign tumours on the skin and on the nerves and the ganglia of the somatic 
and autonomic nervous systems. Cutaneous pigmentation, and multiple 
tumours on brain and spinal cord may also be present. 

Etiology. — The malady is probably developmental in origin, and heredo- 
familial incidence is not uncommon. 

Pathology. — The skin presents spots of varying size and Humber that 
have the colour of freckles. When these are extensive they are known as 
oafo-au-lait patches. They tend — ^like the cutaneous tumours — ^to increase 
in size and number with age. The skin is adorned with numerous soft fibro- 
matous tumours, some sessile and some pedunculated. In some cases the 
trunk may be thickly sewn with these. Large plexiform neuromas on cutane- 
ous nerves may form large masses on the skm, flattened and of irregular outline, 
of the disease is prominent it is given the name of 

are more or less numerous, fairly firm nodular tumours 
of varying size. The cranial nerves may also bear similar tumours, especially 
the fifth and eighth nerves. Marked kyphoscoliosis is common. 


and when tins aspect 
imUmcum Jibrosum. 

On the nerve trunks 
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^ Symptoms. — ^The cutaneous pigmentation and tumours ars , readily 
visible and tend to increase througuout life. Sometimes the neurofibromato 
on the nerves give rise to symptoms of irritation (pain in the distribution of 
the nerve) or of paralysis. Intrathecal tumours may give rise to spinal cord 
compression, while the symptoms of an auditory nerve tumour (unilateral or 
bilateral) may first brin^ the patient to notice. 

Treatment consists in the removal of fibromata on the nerves when these 
give rise to irritative or paralytic symptoms. ' 


LEAD PALSY 

The ofiects of lead are confined almost entirely to motor neurones. Sub- 
jective sensory disturbances are often slight or absent, and in most instances 
there is no objective sensory loss. 

Pathology. — Aub in 1923 showed that the first event was the local con- 
centration of lead in those muscles which were about to be paralysed and that 
the paralysis was a muserdar event primarily, and that, secondarily, the lead 
ascends along the motor axons and may finally cause the death of the ventral 
horn cell. The degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and are most intense in the intramuscular twigs 
supplying muscles of the extensor groups. Normal and degenerated fibres 
are found side by side, the former becoming more numerous as the nerve is 
traced upwards. Degenerative changes due to the action of lead are also 
found in the affected muscles. 

Symptoms. — In most cases of the common antebrachial or vmst-drop 
type, paralysis is limited to the extensor muscles of the fingers and wrists — 
that is, to the muscles supplied by the musculo-spiial nerve. But the supinator 
longus and the extensor ossis mctacarpi pollicis, also supplied by this nerve, 
usually escape. Inability to extend iJae first piialangea of the two middle 
fingers, owing to weakness of the common extensor, is usually the first diffi- 
culty. The special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-drop appears. As a rule the paralysis becomes severe 
about a week after it is first noticed. By this time it is usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The affected musclea waste rapidly and the back of the 
forearm becomes flattened, thus rendering the intact supinator longus more 
prominent. In this form, loss of power always precedes atrophy, and some 
muscles may show weakness without any wasting. Kecovery is almost 
always complete. Simple weakness without atrophy usually passes ofi in a 
few weeks. If the wasting is moderate and the muscles still react to faradism, 
recovery may be expected in a few months. When the atrophy is severe, a 
year or more may elapse before recovery is complete. 

Occasionally the deltoid, biceps, brachialis anticus and supinator longus 
muscles are affected, either alone or in company with the forearm muscles 
---upper arm or hraMal type. Less often paralysis occurs in the legs, the 
muscles supplied by the peroneal nerve, namely, the long extensors of the 
toes and the peronei, being chiefly involved — peroneal type. Like the supinator 
longus in the arm, the tibialis anticus, although supplied by the peroneal 
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nerre, uiudlj escapes. This type is usually associated with paralysii of 
the ioTtsIrm muscles, aud runs the same couise. 

In t]^e form of paralysis described above the features are those of a 
traumatic lesion to a nerve. Loss of power precedes, and may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to galvanism is retained, and recovery is usually com- 
plete. It is therefore called the degenerative form. In the second form, 
the paralysis has the characters of progressive muscular atrophy. Weak- 
ness and wasting come on together, far^ic and galvanic irritability of the 
muscles are both diminished in proportion to the wasting, and the paralysis 
is oft^n permanent. This is known as the primary atrophic form. It occurs 
especially in the small muscles of the hand — Aran-Dmhenne type — ^but is 
sometimes irregular in its distribution and affects many muscles in all 
four limbs. It is often associated with the first form, but may occur alone. 
Wasting comes on slowly, and accompanies the loss of power, instead of 
succeeding it. It is much more intractable than the degenerative form, 
and often persists after muscles showing the first form of paralysis have 
recovered. (See also Lead Encephalopathy, p. 366.) 


MUSCULAR DISEASES 

MYOTONIA CONGENITA 

Synonym. — Thomsen’s Disease. 

Definition. — A very rare malady, commencing in early childhood, which 
is hereditary and familial, and characterised by a striking slowness in the 
relaxation of the muscle after voluntary effort. The muscles pass into 
a spasm on voluntary contraction, which relaxes very slowly, resembling 
the contraction of the veratrinised frog’s muscle, and its subsequent slow 
relaxation. Peculiar changes in the electrical excitability of the muscle and 
hypertrophy of the muscle fibres are constant. 

Etiology. — ^Beyond the facts that the malady is usually hereditary and 
familial, only a few sporadic cases occurring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology. — The affected muscles are actually h 3 rpertrophicd, and are 
always firmer to the feel than normal muscles, wnile sometimes they show 
a board-like hardness. The individual fibres show considerable hyper- 
trophy. 

Symptoms. — The presence of the disease first becomes evident horn slow- 
ness, clumsiness and awkwardness of movement, with a great tendency to 
fall if the balance is upset. This is often most noticeable after rest, when, on 
attempting to move, the limbs seem glued down and move very slowly. 
Often the patient is able with exercise to work the stiffness off, and the myo- 
tonia lessens in the muscles which are being used ; but if he is suddenly called 
upon to put another set of muscles into action, as, for example, bv losing his 
balance, he is at once caught up by the myotonia and so is apt to fan. In other 
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eases the myotonia increases or is nninflueneed by exertion. The Inuseles 
of the legs are as a mle most affected, but sometimes all the mtisolea of tto 
body may be involved. 

Passive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the voluntary 
contractions and relaxations of the muscles only, and the peculiarities of 
these are — (1) their slowness, (2) their tonic character, and (3) the continual^ 
of the contraction after voluntary impulses have ceased. The peculiarities 
of electrical excitability bear the name of the “ myotonic reaction of Brb, 
The contraction, either on faradic or pilvanic stimulation, lasts much longer 
than the normal and relaxes very slowfy, and this is more marked the stronger 
the current used ; with the stabile application of galvanism, slow wave-like 
contractions of the muscle are seen to proceed slowly from the cathode to the 
anode. There is no pain, no sensory oisturbanoes or loss, and the sphincters 
and reflexes are unaffected. 

Diagnosis. — The only malady which can be confused with Thomsen’s 
disease is myotonia atrophica, in which the myotonic symptoms and sigM are 
identical. In the latter malady, the onset is at a much later age, the incidence 
of the spasm is upon local groups of muscles, and the characteristic weak- 
ness of the facial muscles and atrophy of the sternomastoids, etc., at once 
distinguish it. 

Course and Prognosis. — Thomsen’s disease has no tendency to shorten 
and destroy life. It tends to become more marked from infancy to puberty, 
and then less marked again as age increases. It has never been cured. 

Treatment. — This is entirely unavailing, except in the way of the avoid- 
ance of those conditions, such as fatigue, cold and hunger, which are known to 
increase the condition. Thomsen himself, who was afflicted with the disease, 
was always better with free exercise. 


DYSTROPHIA MYOTONICA 

Synon]rm. — ^Myotonia atrophica. 

Definition. — ^A disease of familial incidence, which begins usually in 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike that of any other disease. This 
atrophy occurs flrst and most in the sterno-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
mastication, in the vasti, and in the dorsiflexors of the feet and peronei. 
Associated with this wasting, but not commensurate with it, nor necessarily 
occurring in the same muscles, is a peculiar difficulty in relaxing the muscles 
after effort, called “ myotonia,” which gives to this malady an especial 
feature which at once separates it from all othey fornw of muscular atrophy. 
Signs of bodily dyscrasia are often preseht, the most important of which are 
cataract, premature baldness, atrophy of testicles, loss of sexual power and 
general bodily wasting. This disease was first placed upon a firm clinical 
basis by Batten and Gibb, and Steinert in 1909. Curschmann in 1912 adopted 
the term Dystrophia Myotonica as being more correctly descriptive. 

AEtiology. — This condition is probably always familial, and the heredity 
is homologous — ^that is, it tends to appear in the s^tme child-rank, in a numb^ 
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of apparently unconnected families at a common distance ficom one and 
tke same ancestor, and often it seems to be entifdy confined to one ddld^ 
rank. The descent of the latent tendency is equally through the males and 
females, but the males more frequently transmit. The presence of the heredo- 
familial disease in earlier generations is often betrayed by other signs, such 
as cataract, frequent celibacy, childless marriages, high infant mortality, and a 
dying out of certain branches of the family. The xnalady has been observed 
at the age of 10 years, but usually the onset occurs between the ages of 20 
and 55 years. A large number of the patients have been unusuaUy gifted 
and proficient in athletics prior to the onset. Both sexes may be afEi^ted. 
No exciting causal factors are known. 

Pathology. — ^No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been ex- 
amined and found normal. In the atrophic muscles the morbid process 
singles out certain fibres especially, so that quick and thin fibres are found 
lying together. There is increase of the muscle nuclei round thick and thin 
fibres alike, though some atrophic fibres may be found with no increase of 
nuclei. Becent biochemical and electrographic studies by Brown and Harvey 
of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the 
disorder is in the muscles themselves. 

Symptoms. — The onset is gradual and the course extremely alow. The 
first symptom to call attention may be, either the difficulty in relaxing affcer 
muscular effort — ^the clinging of the hand to the tool which has been grasped, 
the smile that is so slow to disappear — or the weakness and wasting of the 
muscles. The two chief signs of the disease — the myotonia and the wasting 
— seem to have no connection the one with the other, either as regards 
coincidence in time or place. The myotonia may appear years before there is 
any obvious wasting. Moreover, the muscles which show the most con- 
spicuous myotonia are often those which are not wasted, and finally those 
muscles which waste greatly tend to lose any sign of myotonia which they 
may have had. The extent and the intensity of the muscular atrophy 
and of the myotonia show great variations. The atrophy may be widely 
spread, and many muscles may be myotonic, or the former may be severe 
and the myotoma slight, or both may be present in minor degree only. 
Lastly, there are cases in which only the atrophy or only the myotonia 
is present. The myotonia consists in an inability to relax a muscle imme- 
di^ly after it has been put into voluntary contraction, and the greater 
th6 effort used in contracting the muscle, the greater the difficulty with 
relaxation. The patient grasps one by the hand, and is unable to disengage 
the hand, but pulls it away still grasping, and it may take seconds to relax. 
He smiles quickly to a suitable stimulus, and the face remains fixed at the 
height of the smile for long after the emotion has vanished. In eating, 
Mb jaw becomes fixed, he is unable to perform any alternate movements 
in the muscles wMch are affected, but at a very slow rate. When the 
myotonia is severe and general, he is liable to fall like a log when walking, 
from inability to relax muscles wMch have been put into contraction. The 
myotonia is seen most often and to a greater extent in the flexor muscles 
ot the forearm and in those of the face, but it may be quite general. In the 
same patient it may be very marked at one time and absent at another. 
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^6 mliicalAr weakness and wasting wsiiaHj bavw a most t^ndcal distaMt*- 
tion, involving the sterno-mastoids and other muscles of A© iieck» the faeial 
and masticatory muscles — ^giving rise to the sad “mycyatMo ” fiice, the 
vasti of the thighs, and the dorsihexors of the feet, ana this is the usmd 
order in which the m^les are affected. It is always in one or otheor ^ these 
groups that the wasting commences, but sometimes the sequence of muflMdes 
attacked is quite different. Fibrillation does not accompany t)ie atrophy. 
The elect^^al reactions show a reduction both to faradic and to galvanic 
stimuli, with a tendency to a polar change. Some modiffcation of the ** myo* 
tonic reaction ” is often superadded in those muscles which are wasted, and 
this usually is present in the muscles which are myotonic and are not wasted. 
This myotonic reaction ** consists in a very long, lasting contraction when 
the miucles are stimulated with every form of stimulus, and if the latter be 
strong it may last as long as 30 second. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice is low, it lacks intonation, and 
has a definite nasal quality. Sensibility is not affected. 

The rule is for the muscle-jerks to be diminished or lost, and it is very 
rare for all the jerks to be present in any case. 

Apart from symptoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more than 
hatf of the cases. This cataract is often met with in otherwise healthy 
brothers and sisteis of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted families. In suc- 
ceeding generations after its first appearance, the age of oocunenoe of thit 
cataract shows remarkable anticipation ” — that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age with each successive 
generation, until with fully developed myotonia atrophica it appears in youth. 
The presenilc cataract of the dystrophic generation begins as a star-shaped 
opacity, first in the posterior and later in the anterior cortical lamellfiB, 
sometimes with fine point-like opacities scattered through the lens. It 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organs remain infantile in some cases ; celibacy and child- 
less marriages are common. More often sexuality is normal until the onset 
of definite symptoms, after which desire and power disappear. Early bald- 
ness is the rule. A general wasting of all the tissues of the body is seen in 
many cases. Ultimate atrophy of the testicles is usual. 

Diagnosis. — There is no difficulty in the diagnosis when the distribu- 
tion of the muscular atrophy is typi^ and when myotonia is obvious ; it 
simply involves a recogmtion of the unique oharactenstics of the disease. 
When the myotonia precedes the wasting, the age of onset will distix^uiah 
this malady from Thomsen’s disease, or myotonia congenita, and the on- 
coming of any sign of facial weakness or muscular wasting will make the 
diagnosis certain. When the myotonia do^ not appear unm long after the 
wasting is apparent, the diagnosis is much more diffiomt. 

Course and Prognosis — ^This malady usually progresses very slowly, 
but occasionally very extensive and incapacitating wasting of muscles and 
weakness may develop^ within a year of the first symptom. Some cases seem 
to remain stationary for very long periods. The tenure of life is certainly 
short in all oases, and does not appear to be prolonged beyond the middle of 
57 
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the fiftb decade. The oldest patient reported in the records as still liwig 
was aged 59 years. 

Treatment.— It has been found that the administration of qninine, 
grs. 10 to 16 daily, lessens the myotonia considerably. Neither eiectrical 
treatment nor massage has the slightest effect in alteswg the course of the 
disease. 

James Collibb. 
Revised hy F. M. R. Walshe. 


MYASTHENU GRAVIS 

Definition . — k chronic malady of adult life characterised by — (1) a 
variable paralysis of muscles which is produced or rapidly increased by exer- 
tion, and which tends to disappear slowly during rest; (2) a permanent 
paralysis which shows no improvement with rest, and which succeeds the 
variable paralysis. This permanent paralysis may be very local in distribu- 
tion, and may be associated with atrophy of the muscles ; and (3) the affected 
muscles on strong faradisation soon cease to respond to faradism, but remain 
excitable by galvanism. 

Etiology. — The malady seems to be much more prevalent in England 
during the past 20 years than formerly. Rarely occurring before puberty, 
it commences most commonly in the third decade of life, and affects the sexes 
equally. Nothing is known of any causal factors either immediate or re- 
mote. The one clinical association which cannot be ignored is with exophthal- 
mic goitre, for not only may myasthenia follow that malady, but the ophthal- 
moplegias which occur in Graves’s disease bear no small resemblance to those 
of myasthenia. 

Pathology. — The only changes found within the nervous system are 
slight atrophy of those nerve cells which supply long paralysed muscles, and 
these changes are certainly not primary. In a certain number of the cases 
a large peristent thymus gland, showing proliferative and degenerative 
changes, or th 3 rmic rests showing similar changes, have been found. The 
view expressed in earlier editions of this book that the seat of the disorder 
of function responsible for myasthenia gravis is at the myo-neural junction 
has recently received confirmation from observations made with physostig- 
mine and the synthetic substance prostigmine.” It is believed that the 
normal transmission of impulses from nerve to muscle through the motor 
nerve endings depends upon the liberation in the endings of acetyl-choline. 
In myasthenia the failure of effective innervation may be due either to 
premature destruction of acetyl-choline, or to a failure in its liberation. The 
administration of physostigmine temporarily delays the destruction of the 
acetyl-choline by the choline esterase nom^ly present in the blood, and 
during its period of activity renders muscular contraction normal. 

Symptoms. — The first sign of myastbenia is the variable paralysis which 
may commence in any of the voluniaiy muscles. It may be unilateral at 
first, but soon becomes symmetrical. The paralysis appears first upon 
exertion and fatigue. The schoolmaster finds that towards the end of the 
day’s work he cannot raise his arm readily to write upon the blackboard, 
or that his voice fails him in speaking. The housemaid muds that her broom 



MYASTHENIA GI^^VIS 0m 

alips in her hands, became of an ever-weakeinjig gxasp. The theatce-goax/ 
towaxds the end of the pexformanoe, finds tuting his head faxthex and 

&7ther back to escape from an oncoming ptosis, or he develops diplopia. 

morning these 83rmptoms are gone with the night's rest, to reappe«^ 
with fresh exertion perhaps earlier each day, imtil work becomes impossible. 
The affected region may be narrowly confined, the eyes alone, tne face, 
the mmcles supplied by the trigeminus, or the larynx alone may be affected, 
or it may be the muscles of the upper extremities, or of the lower extremities, 
or of the back which may be solely involved. Lastly, the myasthenia may 
be quite universal, though never in the same degree in all the affected regions. 

The incidence is greatest upon the muscles innervated from the brm 
stem, next upon the upper extremities and trunk, and least upon the legs. 
When the initial incidence of the malady is upon the eye muscles, diplopia 
and ptosis are the first symptoms. The paralysis is usually of the nuclear 
type, involving both eyes in terms of the conjugate movements ; but inequality 
in the paralysis upon the two sides usually gives rise to decided strabismus 
and diplopia, and we have observed one case in which the initial paralysis 
was confined to one external rectus. When the permanent paralysis sets in, 
the axes usually become parallel, and the diplopia ceases. Until this event 
000 ^, the great feature of myasthenic ocular paralysis is its variability, and 
its increase with fatigue. An ocular paralysis which is well each morning 
on waking, and which develops in the course of each day, is always due to 
myasthenia. Short, very quick, jerky movements of the eyes on attempted 
voluntary movements are often characteristic, and are quite different from 
the movements of nystagmus. Though ptosis is the rule, sometimes there is 
retraction of the lids, and both von Graefe's and Stellwag's signs may be 
present. Permanent nuclear ocular paralysis follows the variable paralysis 
m nearly every case, though it varies in degree. When the face is affected, 
epiphora, dysarthria and lack of facial expression with a peculiar weak 
‘^nasal smile " are conspicuous. The facies of myasthenia, with inability 
to close or pucker the eyes and mouth, the motionless and slightly dysarthric 
speech and peculiar smile are unmistakable. 

Involvement of the muscles supplied by the fifth nerve causes trouble 
with mastication, and when the palate is affected there may be nasal speech 
and regurgitation of liquids. We have seen one case in which total unilateral 
paralysis of the larynx preceded the onset of typical symptoms by twelve 
months. When the tongue is affected it usually shows some wasting, especi* 
ally of the linguales, and dysarthria results. Sometimes a widely spread 
involvement of this region causes severe dysphagia and dysarthria, and the 
former may be so great as to necessitate nasal feeding. The permanent 
paralyses are rarely seen, except in the muscles simplied by the nuclei of the 
brain stem. The neck muscles are usually affectea when the malady extends 
on to the trunk, and it is a common thing to see the patients sitting at rest, 
either with the head supported by the hands, or resting upon the table. 
In the extremities the variable paralysis appears more marked at the proximal 
joints in most cases, and the test for myasthenia in the upper extremity is 
to ask the patient to extend his upper limbs level with the shoulder, when they 
will be seen to fall slowly doTO &om the increaamg fatigue paralysis. 

Involvement of the respiratory muscles is common, and constitutes the 
gravest danger in the disease, since any effort, and especially an emotional 
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oitAwfrt), Hciay in a few fieconde fat^e the respitatory mneeles into A oom- 
pleta and fatal paralysis. Myasthenia often remains long confined tp one 
region, and subsequently spreads rapidly. Wasting of the muscles occu^ only 
when there is marked permanent paralysis, and may be seen m the muscm 
of the tonsue, face and in the masticatory muscles. In one fatal under 
our care wre was marked wasting of the intrinsic hand muscles on both 
sides. 

The myasthenic reaction is only seen in those muscles which are showing 
conspicuous fatigue paralysis. If a strong interrupted faradic current is 
applied to such muscles, there is at first a strong contraction, but this is not 
maintained as in normal muscles, and it rapidly decreases until there is no 
response. If the stimulation is discontinued for a few minutes, and again 
applied, there is a further response, which tires more rapidly than the mst. 
After exhaustion of the muscles by faradism, some volitional contraction 
remains. Exhaustion of the muscles does not occur from galvanic stimula- 
tion. Sensibility and sphincter control are not affected. The reflexes are 
normal in all but the rarest cases. The knee-jerk is not abolished when the 
quadriceps is exhausted, either by voluntary exertion or by faradisation. 

Diagnosis. — This is never a matter of any difficulty if the variable para- 
lysis, increasing with fatigue and lessening with rest, is conspicuous, for this 
phenomenon occurs in no other disease. When permanent paralysis only is 
present, the diagnosis requires care. It must be remembered that any 
unilateral or bilateral palsy of muscles supplied by the brain stem may be 
myasthenic. Here the history of a slow onset with variable paralysis and 
fatigue phenomena can nearly always be obtained, and the aosence of the 
usual signs of gross lesions of the brain-stem nuclei, or progressive diseases 
affecting the latter, should avoid confdsion'. When, as sometimes happens, 
myasthema begins with a unilateral ophthalmoplegia or laryngoplegia, the 
diagnosis may really be difficult. The possibility of such a commencement 
should be borne in mind, and a careful watch kept for the appearance of 
conclusive evidence. Other forms of nuclear ophthalmoplegia do not show 
a long history of variability and fatigue phenomena. 

Course and Prognosis. — ^Myasthenia is always a very dangerous disease, 
as the term gravis ” implies. Some of the cases, and especially those in 
which the brain-stem region escapes, recover completely ; but no records 
are as yet available to prove in what proportion of the cases this event occurs. 
The disease has proved fatal within a fortnight of the onset of symptoms, and, 
on the other hand, in our two cases here recorded, strenuous work was followed 
for 24 years after the development of permanent ophthalmople^a. Improve- 
ment and relapses are very common. Frequently a patient get rapidly 
worse, and become bedridden, in spite of careful treatment ; to recover com- 
j^tely for the time being, when treatment has been abandoned as useless. 
Sometimes a patient with severe myasthenia will live for many years, if 
life be carefully protected. We have had one patient under observation in 
this state for W years, and she is not materially worse. 

Sudden death is very liable to'occur in any of the cases, but especially 
in those with bulbar paralysis and implication of the muscles of respiration. 
Death has been attributed to respiratory failure and asphyxia ; but some of 
^ patients die much too quicldy for any such explanation. Two of our 
j^tients, seated at a table with their hea^ supported by their hands, and 
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engaged in pleasant, quiet conveirsation, amikd, lowered tiiek heads m 
tibe table, and were dead without the slightest sign of distiress or reaotieiii as 
if from syncope* 

Treatment — The life must be so ordered as to exclude all fatigue* 
Massage, electrotherapy, endocrine therapy and strychnine medication are 
ineffective when not harmful. Claims have been made for many different 
drugs and preparations, but they are based upon an ignorance of the fiuctu* 
ating course of the malady and of its occasional spontaneous cure. Few thinjgs 
in clinical medicine can be more dramatic than the rapid and complete dS- 
appearance of all weakness and disability upon the hypodermic inieotimi 
of prostigmin 2 to 4 c.c. (1 to 2 mgms.) combined with atrophine snIphatOi 
xiir* abeyance of symptoms endures for some four or five hours 
only. When the effect passes off the patient lapses into his original state, or 
may even be weaker than before. In severe cases, this possibility of increased 
weakness after physostigmine or prostigmin administration has its dangers. 
It is not yet possible to use these drugs by repeated injection as a mode of 
treatment for myasthenia gravis, though their occasional administration 
may enable the subject to meet special calls from time to time. The drug 
may be given orally in tablets of 15 mgms., four to eight daily. 

A few patients maintain an improved level of power in the affected 
muscles when given ephedrine sulphate or chloride (grs. ^ to 1, t.d.s.). 


FAMILIAL PERIODIC PARALYSIS 

Definition. — A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradio excitability in the muscles. The paralysis is temporary 
in character, though it may be fatal during the attack, and it recurs at 
intervals. It is a rare malady, some 200 cases having been reported in the 
literature. 

/Etiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year ; but usually it appears about the age of puberty. Most 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five generations. Transmission may occur either 
through the male or through the female, and not infrequently a generation 
is skipped. Several members of the same family are usually affected. 

Pathology.— Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. 

Symptoms. — The clinical picture is so striking as to be almost dramatic. 
The patient retires to bed feeling perfectly well, and awakens in the morning 
without pain or malaise, but with a flaccid motor paralysis, which always 
involves all four extremities, and which may reach all the muscles of the body, 
except those of the organs of speech, deglutition and respiration, and even 
these are often partially involvea. Severe involvement of these vital muscles 
during an attack has oaused death. The bladder and rectal functions are 
retained, and it is unusual for the patient either to void urine or f»oes during 
the atta^. The paralysis is usu^y at its height on waking ; but it may 
subsequently increase. After lasting for a variable time, from a few hours to 
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a few days, it passes off, sometimes |p:adiiaUy> sometimes rajdillT, la &e 
fsmily under our care it was astonishmg how the patients on waking in an 
attack could judge invariably how long the particular attack would last. 
They could ju^e with unfailing certainty when ability would return, and 
were in the habit of arranging their business accordingly. Most of the patients 
in addition to the severe attacks of paralysis suffer from what they call 
morning weakness,’* temporary inability to grip with the hands, and Slight 
disability with the feet on waking. It is curious that similar morning weak- 
ness, lasting a few minutes, is not very uncommon in normal children. The 
P^alysis in periodic paralysis is flaccid, and there is loss or marked diminu- 
tion of response to faradism during the paralysis. The deep and superficial 
reflexes are lost in the paralysed region. Objective sensation is not affected ; 
but there may be subjective sensations of tingling and numbness, and the 
muscles mav be a little sore and stiff after the attack. We have noticed 
flushing of the surface and sweating during the attack. There is an invariable 
tendency for the attacks to diminish in frequency and severity after middle 
life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
syn^toms of the disease. 

Treatment. — Potassium chloride in large doses (up to 30 or 40 grs.) 
will avert or cut short an attacL No other remedial measure is known. 

MUSCULAR DYSTROPHY ; MYOPATHIC ATROPHY 

Synonym. — The myopathies. 

Under this heading, a disease is described in which the voluntary muscles 
undergo primary degeneration, independent of detectable disease in other 
parts. To facilitate description, a number of clinical types have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or absence of pseudo-hypertrophy, 
or to the prominence of the hereditary factor. The chief of these are — 
(1) the pseudo-hypertrophic type; (2) the juvenile type of Erb ; (3) the 
facio-scapulo-humeral type of Landouzy and Dejerine ; (4) the distal type. 

The first type is fairly constant, but there is in reality no sharp division 
between the diflerent forms. That the others do not represent separate 
diseases is proved by the appearance of more than one of them in members of 
the same family. The diraase is familial, and it is also hereditary in the 
sense that it may appear in some or all the members of a family through 
several generations. 

The changes in the muscles in the myopathies are the same as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atrophy of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In the pseudo-hypertrophic form the 
connective-tissue hyperplasia is excessive in some of the affected muscles 
and their bulk is increased. In the other forms of the disease, and in those 
muscles in the pseudo-hypertrophie form which become weak without any 
increase in size, the overnowth of connective tissue may balance the loss 
of bulk due to atrophy ox the contractile tissues, and the diseased muscles 
retain their normal size ; or atrophy may proceed faster than hyperplasia, 
and the muscles waste from the beginning. 



mm)o.HYPBSfmopaic paralysis 


im 

1. PSEtJDO^BYPERTEOPHIC PARALYSIS 

/Etiology. — ^The cause of the disease is unknown. In many instanoes 
no antecedent cases can be traced in the family. In others, a family hktory 
is obtained, always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. Boys suffer more 
frequently than girls in a proportion of about 5 to 1. Sometimes one sex 
alone suffers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appe^ 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms. — The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of the calves has usually been present for many years. Weakness 
appears first in the muscles of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not romp as other children do. He cannot skip or jump, 
and he has ^eat difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector spinte, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerable hypertrophy. Occasionally the masseters are enlarged. At 
the same time other groups of muscles atrophy. This is most severe and 
most frequent in the latissimus dorsi and in the lower part of the pectoralis 
major. Later it extends to other muscles, and ultimately to those which 
were at first hypertrophied. The neck and face are spared. There is no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater in the proximal muscles, and diminisli distally. The 
hands often retain good power to the end. This distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

In standing the legs are placed far apart, and the upper part of the trunk 
is thrown back, so that a plumb-line from the most prominent vertebra falls 
behind the sacrum. This attitude compensates for the forward tilting of the 
pelvis, resulting from weakness of the glutei, which normally raise the anterior 
border of the pelvis by lowering its posterior border. In the sitting j^ture 
the lordosis disappears, for now the attachments of the flexors of the hip are 
approximated, and these muscles no longer lower the anterior border of the 
pelvis. On lying down the lordosis appears again, but can be abolished by 
relaxing the flexors of the hip-joint, that is, by flexing the hips passively. 
In walking, the feet are widely separated, and to clear the ground with the 
advancing foot the body is inclined first to one side and then to the other. 
This waddling ” produces a gait like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The manner in which the child rises from the supine to the erect position 
is almost pathognomonic of the disease. He first tries to sit up, but fails. 
He then rolls over on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
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knees, and as it is impossible £cn bun to xaise the trank i^ivelv owm£ to 
weakness of the extensors of the hip, he literally climbs up his thighs^ pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 
If not, he jerks the shoulders back suddenly and gams the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power is necessary to hold the 
knees slightly flexed. When this power is lost he is no longer able to rise. 
The arms are also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced by permanent alterations in the position of the joints. The 
knees and elbows become flexed, the feet take up the attitude of talipes 
equinus, the spine becomes curved, and the whole body is grossly deform^. 

The deep reflexes and the electrical excitability of the muscles dimmish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition shows no abnormality. 

Diagnosis. — The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine position, together with the 
characteristic association of enlargement of the infraspinati and calves with 
atr^hy of the latissimns dorsi, form an unmistakable combination. 

Frognosis. — This is most grave. Few patients reach adult life, and 
most die within 10 years of the onset of the disease. 

Treatment. — Drugs have no beneficial influence. Massage and passive 
movement are useful in the prevention of contractures, and the efficiency of 
the muscles may be prolonged by suitable exercises. Walking should be 
practised daily, until it becomes impossible. Very often this is lost owing 
to contractions of the calf muscles, and is regained after tenotomy. 


2. OTHER TYPES OF MUSCULAR DYSTROPHY 

etiology. — The separation of the remaining types of myopathy from the 
pseudo-hypertrophic form is not an absolute one, as isolate cases are occa- 
sionally met with which seem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which numerous cases conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the pseudo-hypertropUc form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
varieties, and it is possible that there is some essential pathological difference 
between them, and that they are separate diseases. With regard to the 
types of myopathy unassociated with pseudo-hypertrophy, no doubt exists 
as to their fundamental unity. The]^ are merely varieties of one disease. 

The influence of heredity is much more prominent than in the pseudo- 
hypertrophic form, yisolat^ cases occur, out they are rare. In most 
instances several members of a family are affected in the same and in 
succeading generations. 

The isxes suffer equally. The time of onset varies witMn wide limits-- 
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bom iniaiioj to old ago. When the westing begins in tilie Isee 
immal i^} the disease iieqiieiitly begms in childhood ; haib someHmet 
it begins &ere late in life. In the cases where it is first noticed in the mnsdes 
of the shoulder and pelvic girdle the onset is moat frequent between the fi|^ 
of 15 and 55 (Erb^a jtwenile t^pe ) ; but here, agmn, it may begin in oliiidhood 
or early old age, and the term juvenile is hardly applicable to it The same 
variations in the age of onset are noticeable in cases where the atrophy 
begins in the forearms and legs (disid type). 

The various types may be exemplified in members of the same fannly, 
and in the same family the age of onset may show extreme variation 

The cause of the disease is quite unknown. 

Symptoms. — In the so-called juvenile form weakness and wasting come 
on simultaneously. In most cases they are first noticed in the arms ; but in 
some families the legs sufier first. Of the arm muscles the biceps, tricep 
and supinator longus are most often first sfiected. The lower part of ^ 
pectoralis major, the latissimus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnus is common ; but it may 
escape even in severe cases. The deltoid, supraspinatus, infraspinatus and 
subscapularis usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles below the knee often escape 
entirely. 

In the face the zygomatic muscles and the orbicularis arc attacked. 
The face is dull and expressionless, the naso-labial fold is obliterated, the 
lips are habitually separated aud the lower lip projects — myopathic facies. 
The face does not light up in conversation, in blinking the eyes are incom- 
pletely closed, and the articulation of labial consonants is defective. In 
smiling the mouth forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygomatici. The power of whistling is lost. 
When the patient closes lus eyes, or compresses his bps as forcibly as he can, 
they can be forced open with great ease. The buccinators are often affected, 
the tongue and the masticatory muscles never. The spinal musdes often 
atrophy, and in a few cases the abdominal muscles have been involved. 
The excitability of the muscles to faradio and galvanic stimulation usually 
diminishes in proportion to the wasting. The muscles never show fibrillary 
tremors. Sensibility is unaffected, and all the other functions of the nervous 
syatem are normal. Deformities are neither so common nor so severe as in 
thejpseudo-h 3 ^rtrophic form. 

Diagnosis. — ^When a family history of atrophy is obtained, myotonia 
atrophica and peroneal musculai atrophy must be excluded. Myotonia 
atrophica is distinguished by the peculiar prolonged response of some of the 
muscles to yoluntary, electrical and meobanicfJ stimulation, and by the 
distribution of the wasting. Atrophy of the stemomastoids, which is 
constant and severe in myotonia atrophica, is never seen in the forms of 
myopathy now under consideiation. In peroneal muscular atrophy the 
combination of atrophy in the lower limbs and small muscles of the hands, 
together with sensory disturbances in the bwer limbs, is distinctive. In 
an early case, when the hand musdes are still normal and sensory changes are 
absent, the ^fferentiation firom myopathy may be impossible wi a time. 
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Iti isolated oases myopathy is suggested by tiie appearwoe of musculac 
atrophy in childhood or youth. The oiagnosiB of myopathy is based on the 
distribution of the wasting in the absence of any agn of disease oi the nervous 
system. 

Prognosis. — The disease shows wide variations in its course and duration. 
The atrophy may remain confined to the group of muscles in which it begins, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. In most oases, even in those 
that begin in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate the value of any treatment that may be employed. Massage, 
and especially voluntary exercises designed to bring the weakened muscles 
into play, seem sometimes to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. — Oppenheim’s Disease ; Myatonia Congenita. 

Definition. — A malady of early childhood, usually congenital and some’ 
times familial, characterised by extreme flaccidity, smallness and weakness 
of the muscles, which are not actually paralysed, by lowering of the faradic 
excitability of the muscles, hj loss of the tendon jerks, and by contractures 
in the region affected. 

Etiology. — In most cases the disease is present at the time of birth ; in 
a few cases it has appeared during the first year of life in an apparently 
he^dthy child, and sometimes following an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. 

Pathology. — The chief morbid changes are found in the muscles. In 
these very conspicuous pathological conditions are present, closely resembling 
those found in the myopathies. The three most striking conditions are — 

(1) the minute size of the majority of the muscle fibres, from 7/4. to 12/i ; 

(2) the presence of a few very la^e or “ giant ” fibres reaching 140fi in 
^ameter, and larger than any fibre occurring in normal muscle ; (3) marked 
regressive changes are seen in the giant fibres. There is increase of the 
connective tissue between the muscle bundles and a notable determination 
of fat. Reduction in numbers of the ventral horn cells of the spinal cord 
occurs, and the ventral roots are small and poorly myelinated. 

^mptoms. — The extreme flaccidity of the affected muscles is noticed 
from the time of birth. They are small and weak, and though there is no 
muscular wasting and no absolute paralysis, yet in many cases the limbs 
cannot be raised against the action of gravity, nor can the head be held up. 
The great relaxation of the muscles afid ligaments allows of the most fantastic 
attitudes being assumed without pain. When the child gets older, he is 
unable to sit up, but when placed in the sitting position the spine bunches up 
from absence of any muscular support, and he is unable to support his weight 
upon the weak legs. The amyotonia is symmetrical, and affects the legs 
amays, the trunk often, the arms not infrequently, but never the faoa 
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Notwithstanding the flsccidily, some degree of flexor oonixactnie is ususlfy 
present. The faradio exoitabiUty of the mnsdes is mneh lowered, but not 
lost. Sensibility and the sphincters are not sheeted. The saperficial re* 
flexes are normal, but the deep reflexes are inratiably absent in the affected 
regions. The children arc osoally intelligent, with good bodily development, 


Di^nosis. — ^This presente no difficulty on account of the presence of the 
flaemdify at birth, the absence of the deep reflexes, and the tendency dowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety weakness, 
obstetrical, infantile and diphtherial palries. 

Course and Prognosis. — Some of the children succumb during the early 
and severe stages of the disease, but the tendency of the disease is to improve 
slowly in the course of years, and in some cases almost complete recovery 
with retrun of the knee-jerks occurs. 

Treatment. — This consists in aiding the natural tendency to improve 
with massage, passive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 


James Coixixb. 

W. J. Ame. 

RevM by F. M. R. Walshe. 



SECTION XXI 


PSYCHOLOGICAL MEDICINE 

INTRODUCTION 

Psychiatry is concerned with forms of illness as widespread and diverse 
as those of somatic medicine. There are almost as many beds in mental 
hospitals as in all other hospitals put together ; and there is an undoubtedly 
large, if unnumbered, part of the population who have mild mental disorder 
not needing mental hospital care : hysteria, obsessional neurosis, hypo- 
chondria, chronic depression, paranoid states, and so forth. The diversity 
of this widespread group of illnesses depends on their being disorders of 
mind — disorders, that is, of the human function which comprehends and 
sums up all other functions of the organism, serves to relate a human being 
to his complex environment, and is the chief token that he is an individual, 
and not a sample. Mental disorders are therefore varied, as are the people 
who suffer from them. It is only by ignoring most of what is individual 
in these illnesses that a few common types or categories can be recognised, 
comparable to the “ diseases ” of somatic medicine. Such a procedure is 
necessary for practical ends ; material must be classified. Moreover, a 
biological foundation maybe assumed for the syndromes with which psychiatry 
works. They stand for the main ways in which a human being can become 
mentally unhealthy. There are only a few such ways, and they are deter- 
mined by the structural and functional patterns inherent in the organism. 
Diversity arises through their becoming manifest under the influence of 
each individual’s special environment and in combination with his other 
inherited tendencies. Diversity, therefore, can be due to a combination of 
single hereditary causes and to the effect of each individual’s environment 
throughout his life upon his development and behaviour. There is always 
interplay between inheritance and environment. Part of the psychiatrist’s 
business is to discover how this interplay has led to the present illness. The 
interplay, moreover, is sufficiently varied in the course of each patient’s 
life to make prognosis and the effect of treatment a matter of individual 
stu^, rather than of summary inference from the diagnosis, once made. 

Ireatment is only another special instance of the environment acting 
on the patient ; its power and limitations for him must be studied by seeing 
what effects this or that experience ti&B had on his previous life. Consequently 
the psychiatrist, even more than the general physician, must study illness 
in two ways : first, as showing some t^ical pattern of morbid behaviour, 
and tending to run along well-known lines ; and secondly, as a patch of 
personal biography, something to be understood, rather than classified in 
terms of psychology and biology. The two methods are complementary, 
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tlunigh, in a brief text-book presentation, the fbrm^ miost be the m(^ 
prominent. 

Thm is no dividing line between somatic medicine and paychiati7« 
Psjohiatry, although it has to work in part with social and psychological concept 
tions of which general medicine has feft little need, suffers greatly when it limits 
itself to this way of regarding mental phenomena. It cannot safdy ignore the 
lelatioiuhip between bodily happemngs and the patient’s state of mind. 
Crude instances of this relationsUp are the delirium that accompanies an 
acute fever and the irritable fatigue (neurasthenia) that may follow it ; the 
insanity that is due to cerebral tumour or general paralysis of the insane ; 
the obsessional neurosis that follows encephalitis lethargioa ; and tihe 
h^i^terical symptoms of disseminated sclerosis. There is no mental disorder^ 
mild or severe, m the causation of which bodily disease may not play an 
important part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illness 
may be recognised. A human being does not exist as a rarefied mind united 
with a solid body ; he is an organism all of whose subsidiary functions con- 
tribute to this highest function — ^his mind — ^which brings him not only 
consciousness, but also an integrated behaviour in relation to his surround- 
ings. Disturbances, transient or permanent, of these part-functions (for 
example, in the sensory apparatus or the circulatory system) will have 
some effect on his state of mind. Changes in the central nervous system 
are the most obvious instance of this, but the endocrine glands, the autonomic 
nervous system, and the metabolic processes are often of notable significance in 
the various maladjustments summed up as mental disorder. A human being 
is constantly responding to, and influencing, his surroundings ; but his ddng 
BO is conditioned by the various parts of his body and the way they are 
working. 

Before the categories and oUnical features of mental illness are described, 
the principles of psychopathology, prognosis, and treatment call for some 
very brief consideration, since without them psychological medicine written 
down is a repellent catelogue of details. Though the principles set forth 
may seem trite or too obvious to be worth stating, it is unfortunately the 
case that they are seldom applied as fully as they might be to the chnical 
study and treatment of mental disorders. 

Psychopathology. — Intrinsic Causss. — The intrinsic causes of mental 
disorder are those which depend on heredity and on normal phases of devdop- 
ment, e.g, puberty or the climacteric. Extrinsic causes, which come from the 
environment, are either mental eicperiences or physical damage. The distinction 
between intrinsic and environmental, like that between physical and mental, is 
convenient but artificial ; a long sequence of related happenings both within 
and without the patient’s body goes to the causation of any mental illness. 
It is, of course, possible in many instances to discover some indispensable 
link in this chain of causes — an intoxication with alcohol, for example, a 
syphilitic infection of the brain, an inherited predisposition to period 
insanity, a bereavement — which may legitimately be singled out as the 
chief cause and classified as intrinsic or extrinsic, but this is more valuabla 
for formal and didaotio purposes than clinically. Actual cases usually show 
a complicated sE^tiology. Thus, a man whose parents had both been fab]aot 
to mc^ncholia became himself profoundly depreraed after the dsatii of 
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his wife, snd attempted suicide by dfowzung. He survived) but during the 
resulting pneumonia he was deUrious and threw himself from au upper 
window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious ; numerous they always 
are, but not always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient’s endowment and experiences, 
the more entangled physical and psychological, internal and external 
factors seem to be. 

HeredUy and constitvJlion , — The hereditary factor is not a general neuro- 
pathic taint ; there are specific predispositions to one or other anomaly. 
These predispositions are transmitted in accordance with familiar genetic 
principles, summed up in the modern gene-theory of inheritance. Studies 
of fauces and of twins have proved the importance of the hereditaiy factor 
in the major non-organic psychoses, though they have not yet sufficed to 
reveal the number of genes concerned in the transmission of the hereditary 
types of morbid reaction. 

Amonc the main reasons for this incompleteness in our knowledge is the 
impossibility of concluding that an inherited trait is not present, merely 
because it is not manifest in some recognisable form. Other inherited 
factors and, most of all, the environment, will in many cases determine 
whether an individual predisposition is to become evident or not. Thus 
a man may have an inherited tendency to melancholia which remains latent 
until a financial reverse or disease of the cerebral arteries provides the con- 
ditions necessary for its manifestation. It is true that some inherited pre- 
dispositions, e.g, to Huntington’s chorea, are almost independent of the 
environment in this respect, but such are exceptional. 

Since the Mendelian and other conceptions of modern genetics are held 
to obtain for the heredity of mental disorders, it can be understood that 
more than one type of proneness to mental disorder can be inherited by the 
same person. He may, for example, be prone not only to periodic insanity, 
but also to schizophrenia. Mingled proclivities of this kind account for 
anomalous clinical pictures, frequently met with and difficult to classify 
as either one syndrome or another. The either-or ” kind of diagnosis is 
often out of place or misleading in psychiatry because of the commonness 
with which more than one constitutionally rooted type of illness may be 
found in the same patient. Syndromes are frequently combined ; to grasp 
their climcal meaning it may be indispensable that one investigate the 
patient’s family not only as to mental disorder, but as to normal character- 
istics too. 

The signs of a transmissible tendency to some mental disorder 
may not be actual illness, but only a special kind of personality. There 
are certain varieties of personality which show some or all of the 
essential features that characterize certain types of mental illness ; the 
differences between personality and illness seem then to be of degree rather 
than of kind. Moreover, those whd manifest one or other type of illness 
are often found to have had the type of personality that is functionally 
similar to it. So close may the sii^arity oe that it is difficult to decide 
whm the illness has begun, because there was no sharp dividmg line, in 
or in form, between the more or less normal previous personality and 
the actual disorder. This frequency of association and similarity of form 
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between the nonn^l state and the illness points to the constitiitioxial baoh^ 
gronnd of mental illness, and shows how heredita^ tendencies can express 
themselves in more or less normal ways in personality before the catas^popha 
of an obvious illness has directed attention to them. Nor is it only in thb 
Mrsonality that inherent proclivities may be revealed; certain ty{^ df 
bodily structure, too, occur much more frequently in those with a partioular 
mental constitution or mental illness than in the rest of the ^population* 
The most striking instance of this is the frequency with which a “ pyknic ** 
bodily habit and a “ syntonic ” personality are found among those who 
have periodic attacks of mania or melancholia (see p. 1855). Such con- 
stitutional features, whether mental or physical, indicate that inherited 
tendencies can body themselves forth in normal physical and psychological 
structure before morbid exaggerations of them make an appearance. The 
varieties are sometimes called by appropriate names, e,g. schizoid, cyclothymic* 
syntonic, obsessional, hysterical, paranoid. The relationship is not a simple 
one. There are very many people with these types of personality who 
never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, doo$ 
not inmeate that the person who exMbits it is likely to have a mental illness^ 
but only that if be should have a mental illness, it will probably be of the 
corresponding type. As with all inherited anomalies of which the ’crude 
manifestation is delayed until adult life, there may be for many years none 
or only mitigated signs of the proclivity ; these may be indistinguishable 
from what occurs in normal people. The more pronounced the anomaly 
of personality, the more likely that it portends a mental illness, or, at any 
rate, a proclivity to the mental illness in specially adverse circumstances. 

In the foregoing, personality and constitution have been spoken of as 
though they were static, innate attributes of the human organism. Neither 
of these epithets, however, is appropriate, not even in respect of bodily 
constitution. Hesponsiveness and plasticity are essential to human develop- 
ment of every kind ; there is a constant interplay of personality with the 
outer world, modification of it and by it. The main pattern of development 
is doubtless determined by innate, inherited factors — bodily structures 
grow, instincts come into play, and the general direction of functional activity 
is predetermined. But general directions and main patterns mean little 
unless they are given body and content by individual experience. Nutrition, 
for example, can deflect the body from its ordained pattern or enable its 
fulfilment ; all sorts of physical interference can maim it or improve it : the 
same is profoundly, if obviously, true of the mental side of human growth 
and maturity. Consequently, each patient’s personality is not only to be 
assessed as conforming to a frozen artificial type, but as a complex of dynamic 
functions, changing in outward form, sometimes in unstable equihbriumi 
and none the less powerful for being subterranean. Here, as was said earlier, 
of psychiatry in general, there must be two ways of viewing the data : in 
classes, and as individual living biographies to be understood rather than 
schematised. Both methods are necessary to any complete psycho- 
pathology. 

Phases of development . — A concrete instance of the foregoing is the change 
that occurs at certain turning-points, such as puberty, pregnancy, or tiie 
climacteric. Endocrine and other physical changes at these epochs are 
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by psychological disturb&aoes, the severity and form of wfakb 
may brisji them under the notice of the psychiatrist. They are dramakio 
epaodes in a Hfeloi^ and universal process of growth, maturity, and involu-- 
tion or dpoay, which is mark^ by plasticity and development of varied 
fhnetions in the first stage, stability and differentiated adaptation in the second, 
mnotional lability and suspicion, intellectual narrowing of interests, ri|d^ty, 
failing grasp and memory, in the last. The mental disturbances whi^ may 
occur at different ages are much influenced by these intrinsic factors and 
tendencies. 

ExTBiKsio Causes. — The outer world impinges on human beings from 
ihe day of their birth, or even their conception, in more and more com- 
plicated ways, as they themselves become more complicated. In other 
words, the environment is, for the individual, as complicated as he can 
make it ; and that will depend on how far he has himself developed hitherto. 
Human beings deal selectively, not merely passively, with experience. 
At each stage of their growth, previous experience helps to determme what 
they will select from their environment, and how they will use this and 
integpate it, to serve in its turn as the partial determinant of further ^wth 
and integration (the other determinants being innate ones). “ Experience ” 
is here being used in the widest sense to denote the response of a human 
being to the impact of the outer world upon him, whether it be consciously 
recognised as such or not at the time. 

It is, therefore, impossible to give ade<j[nate consideration to any aspect, 
including the psychological, of a human bemg’s way of dealing with the outer 
world unless one pays regard to his previous experience, mental and physical, 
and to the present state of his whole organism, mental and physical. The 
cultural milieu in which he has grown up must be taken into account. Too 
partial a regard for subsidiary functions, whether physiological or psycho- 
logical, may lead one away from the living human bemg, who is an integrated 
organism, not a collection of disparate mental and physical systems ; similarly, 
too concentrated a gaze on this latter aspect, t.e. on the socially organist 
person, to the neglect of part-functions, may make one see only a disembodied 
spirit, as remote from medicine as from daily life. 

Physical easperiences, — Some external happenings influence the mental 
state chiefly by way of the body : infection, physical trauma, intoxication, 
and metabolic and endocrine disturbances due, wholly or in part, to environ- 
mental influences may result in mental disorder. In many of these instances, 
tiie mental change is mediated by way of some oerebral damage, and the 
clinical picture is of the organic neurogenic kind, e.g, dementia. It would 
be wrong to attribute the whole of the mental disorder to the cerebral damage ; 
but to it is referable the core of the psychosis. Some diseases have an incidence 
on special functions and parts of the central nervous system, which determines 
oharacteristic features in the mental picture, e,g. the anxious fidgetiness of 
the patient who has had chorea, the stiff mind and obsessional thoughts 
and movements of the post-encephalitic, the hysterical phenomena of the 
elderly arterio-sclerotic patient of the man poisoned with carbon monoxide, 
the aphasia and ^raxia of the post-apoplectic, the silly “ moria ** of the 
omebzal tumour, ul the main, however, it is not possible to correlate mental 
symptoms with special areas or kinds of cerebral damage— partly because the 
brain is not ihe only stmeture oone^med, partly because k acts as a whole, 
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Alio beCAiiie the presumptive changes iu it are too evamesoeut and deltealf 
to be aeoessibla to our crude methods of ezamkiatioii. 

To fimit oneself to tiie brain in studjing the somatic ooixelates or bMs 
of mental phenomena would be an error. In the physical aoeon^nimebts 
of emotion, the whole body participates through the mediation of the vege^ 
tative nervous system and the endocrine glands. This is significant, because 
emotional upset is one of the most important phenomena of medtal disord^. 
The s^uence of pByoho-ph3rsioal happenings of which an emotional upast is 
the climax and the outward sim, may be started not only by some mental 
happening, but also by physical experiences— intoxication with a drug, or a 
drctiatory disturbance, or a metabolic upheaval such as acute hypoglycasmia. 
Whether, for example, this hypoglycsemia comes from outside, as an injection 
of insulin, or arises (as it rarely may) from within the body, as a ** spontaneous ” 
deficiency, is of little consequence in its bearing on the mental disturbance 
engendered. The chief emphasis lies on the physical apparatus through which 
so widespread an affection of the whole organism can be evoked, just as in 
other ci^mstances the emphasis would lie on the psychical apparatus 
which serves the same end. This applies more widely than to emotional 
disturbances alone. Where a symptom is, on the face of it, definitely physical 
or definitely mental, its causation may not be inferred to be exclusrvdy of 
the same order ; the chief cause of, say, an anorexia may be a seri^ of mental 
experiences or an attack of migraine or a uisBmia or a pituitary disease. Study 
of the anorexia alone cannot serve to discriminate them ; not even study oi 
the psychological state alone, or of the physical state alone may suffice^ 
Very often the physical and psychological factors in causation are mingled 
almost inextricably — ^they represent, in fact, different facets of the same series 
of phenomena. 

Mental experiences , — Mental growth is dependent on daily experience for 
its material. Experience can be subdivided into perceptual, emotional, and 
other kinds, but such a division is fictitious. The means by which daily 
experience is inoorporated with our mental equipment and acquires an influence 
over our subsequent behaviour in all respects can only be understood if we 
avoid thinking of emotions, instincts, perceptions and other abstractions as 
real entities, as distinct and separately -operative forces. Memory, for example, 
is not merely an intellectual function oy which we recall a happening into 
consciousness in more or less verbal terms, but a device, or function, by which 
past happenings are able to influence subsequent behaviour ; the wa^ in 
which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as 
well as more purely perceptual, aspects, and by other physioal and mental 
experiences — a distressing repetition of the experience, for example, or a 
physical happening like concussion or cortical atrophy. 

There are general tendencies in mental life — ^instinctual tendencies— wMch 
bring us into relation with our immediate surroundings, direct us to feed our^ 
selves, maintain our lives, reproduce, and aim at other ends, which are 
variously formulated by philosophers, saints and psychologists. These 
biological forces, however denominated or classified, are not pecu^ to human 
besngs, but in respect of human beings are so much more accessible to nmnte 
inquiry along verbal lines, that an unduly complex conceptual Biy&tmi baa 
been built up to describe them. Comparative, behaviouristie and experimental 
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p&7oholog|r iiave partly oonected unreal refinements of a yerhal Idml^ as 
am can piydology ana a truly medical psychology. Metaphysical subtfetiee 
and specndations, e.g, psycho-anaMoal ones, cannot meet medical needs, 
nor enable one to understand the human being as a whole organism in the 
way that the doctor must. The influence of previous experience on all 
subsequent behaviour is as evident in physiological happenings as in the 
mental field ; the special language and formulations and hypotheses of 
pathology are not to be taken as wholly and permanently separate from those 
suitable to less highly integrated functions, though something must be conceded 
to the special complexity of psychological phenomena. Such terms as pro- 
jection, sublimation, conversion, symbolism, identification, repression, 
amnesia, perseveration, displacement of affect, cover special instances of the 
general r^tionship between inherent tendencies of the organism and their 
material substrate, and the influence of past on present experience and 
behaviour. 

In dealing with the multifarious world about him, a human being is 
constancy obliged to select what he will perceive, and in what form he will 
perceive it ; pure “ objective perception never occurs. To perceive thin^ 
at all, he must give them meaning by relating them to himself and to 
previous experience. Unless he can do this, not necesarily consciously, he 
IS at the mercy of his environment, as a new-born baby is. Perception is 
therefore an active process ; it has instinctual and emotional, as well as 
cognitive aspects. It depends partly upon memory for being able to give 
meaning to what it perceives ; such memory need not be conscious. Conscious- 
ness, it ^ well to bear in mind, is only an attribute of psychological happenings, 
not their essence or their criterion ; mental life goes on with varying degrees 
of consciousness attaching to it. There is no sharp division between conscious 
and unconscious mental life : no region called the Unconscious ” with its 
own rules and contents. Many of the psychological happenings most significant 
for psychiatry go on without clear consciousness of them, but in appropriate 
conditions they may be accompanied by much more, or by full, consciousness. 
Biologically and psychologically regarded, consciousness is an attribute, like 
memory or movement, immensely important for us human beings, but not 
a “ present-or-absent ” factor decisive for our mode of mental conduct. 

Perception being thus an active process, which makes use of past experience, 
it not only selects its material and invests it with meaning, but in doin^ so 
may distort it, and give it a special false ” meaning. Unwelcome emotions 
may be thus project^ on to external objects or happenings, which are then 
r^arded as hostile or contemptuous, or in some other way significantly 
rdated to oneself. This is not remote from the process in visual perception, 
whereby one projects the image on one’s retina into the external world, and 
is convinced of its reality there ; the further process of clothing it with 
emotional significance depends on one’s inherent tendencies and one’s previous 
experiences. Paranoid symptoms, ideas of reference, grandiose and self- 
reproachful delusions exemplify this. Hallucinations and kindred phenomena 
are a special instance of the intelplay between material substrate {e.g, in 
cocaine poisoning), inherent tendencies {e.g. visual fantasies of children), 
and past experience (e,g, hallucinations of homosexual abuse or divine 
commands). Similarly, by fantasy and ima^ation the outer world can be 
manipulam or denied according to the hearrs desire, just as by body-images 
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of projgiosed moyemexit the way is prepared for purposiTe mnsciilai action. 
In giving meanixi^ to present thinm^ personal conneotions between them 
and earlier e^eriences are establi^ed ; whether normal or morbid, this 
ascription of * symbolic meaning to every-day objects is indispensable to 
thought, and is most striking in our use of spoken or written language, where 
sounds and shapes are conventional symbols for the most diverse ps^eriences. 
Some of our words are personal to ourselves, and are used in an mdividual 
way ; in morbidly heightened form, this process may issue in schizophrenic 
neologisms, or oddities of expression. Similarly an obsessional patient may 
feel towards some word or object a superficially incomprehensmle mixture 
of attraction and repulsion, which is due to this word or object being the 
symbol of some earlier experiences that have been of great moment in his 
life. To see . how it has come to be such a symbol calls for minute study 
of his earlier experiences. Physical happenings in one’s own body may 
83nnboli8e present emotions or earlier experience of a momentous and emotion^ 
ally painful kind. A gesture of disgust may normally be evoked unconsciously 
by a banal happening, which has somehow become emotionally coloured by 
past experience. A headache may embody our dissatisfaction with a 
present situation. So hysterical “ conversion ” symptoms may reflect and 
symbolise an inner emotional struggle, as may also some obsessional movement, 
schizophrenic stereotypy or hypochondriacal fear. The body, with all its 
functions, is the background of psychic life, and resonates to it. 

What experiences will be important in determining the form of mental 
symptoms, depends much on the emotional disturbance they originally 
provoke, and this, in turn, on the instinctual drives which they touch on 
and disturb. Instincts may conflict, and the emotion accompanying the 
conflict prove so disturbing that it cannot be borne in its naked form ; 

repression ” serves the end of making this more or loss tolerable, through 
disguising or distributing it. So emotion may be shifted from one object 
to another, and paradoxical or unexpected emotions be thus aroused by 
objects on to which the affect has been displaced. Or energy mainly directed 
to plain ends, e,g, sexual love, may be diverted into less obvious channels, 
and when thus “ sublimated ” and mingled with features derived from 
other instinctual sources, its origins may be hard to recognise. Sexual 
instincts so often conflict with others that many of the most powerful motives 
for the production of mental symptoms come from the struggle. 

To aescribe the whole of instinctual life, however, in terms of sex and 
aggression, as is sometimes done, is only possible if one strains the meaning 
of these words out of all knowledge. It is as unwise to make the sexual 
paramount in explaining psychogenesis as to burke it. 

The patient’s present symptoms, it is clear, must be examined in the 
light of his earlier experience. Thus one elucidates in detail the content of 
his il^esa and some of the causes of its occurrence. In doing so it is not 
necessary to push back one’s inquiries to a supposedly crucial stage of early 
childhood. The experiences of the first two or three years of life are, like 
all subsequent experience, contributory to mentel development, and they 
show certain sequences of phenomena characteristic of such developments 
Moreover, their relative simplicity makes it possible to recognise in these 
early reactions the instinctual dnves, or (more correctly) the ‘‘inherit^ 
functions ” which become manifest when the environment supplies the 
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naoessaiy material, though, of oourse, it oannot supply the xieoessary 
axkd direction ; these must come &om witl^. On the other ham, 
the fonctions recognisable in the relatively simple reactions of early childhood 
are not the same as those which may be seen in later years when the organism 
is more fully grown, any more than an infant’s physiocd structure and functions 
are identic with those of the more differentiated adult. The obvious 
continuity of the actual happenings in a human being’s lifetime does not 
justify one in trying to analyse and reduce all adult mental phenomena 
into terms of supposed child psychology, nor does clinical practice usuaUy 
require it. 

The effect of war upon the incidence of mental illness has obvious import- 
ance. The psychiatric disorders which occur in war do not differ in land 
from those of more normal times, but certain forms of disorder, especially 
panic, psychogenic stupor and gross hysteria in men, become commoner 
and sometimes more severe. People are exposed to unaccustomed dangers ; 
their privations are both material and emotional ; they have to surrender 
some of their independence and individuality ; and they are thrown together 
in ^oups and therefore prone to share in group-feelings and poup-behaviour. 
It is doubtful whether the losses, fears and psychological infections of war 
directly lead to an increase in certifiable mental iUnesa, though such exogenous 
factors as syphilis, alcoholism and malnutrition may do so, under the con- 
ditions of thoroughgoing modern war. It is, however, neurotic disorders 
that are most prominent then. 

Course and Prognosis. — The making of a correct diagnosis may in 
psychiatry indicate the general drift of an illness — towards recovery, 
ohronicity, progression, or relapse — but is of even less use than in the rest 
of medicine for showing how far this will apply to a particular patient. 
For this, careful study of the individual history and illness are indispensable. 
The prognosis can be inferred from the eetiological factors, the mode of 
development, and the form of the disorder. 

Where a known external cause has been at work, its point of attack, 
its severity and persistence will affect the issue. This applies equally to 
such organic causes ” as poisons and cerebral diseases and to '' mental 
causes,” Bke economic misery or frustrated love. The physician must 
consider how long the environmental cause has been acting, what changes 
it is known to produce — whether in the way of cell-degeneration or habitual 
gloom, fibrosis or fantasy — and whether it is likely to persist. He must 
also ask if the patient’s previous history has shown that he is specially 
sensitive to such a trauma. This brings in the intrinsic estiological factors. 
How has the patient previously reacted to this sort of interference or to 
any disturbing circumstances ? Has he fallen more and more into unsatis- 
factory habits in meeting his daily life and its difficulties ? How has his 
whole character developed ? Is there good evidence of his being able to 
cope with partial deviations from mental health ? Has he inherited 
t^dencies to benign or to progressive' illness ? Which seem to be the most 
useful reparative or stabibsing features in his personality ? How far are 
his struggles with the world an outcome of his intrinsic endowment, evident 
in various guises since his childhood, how far have they been forced upon 
him by an adverse milieu ? How old is he ? There is more chance, if he 
is young, of his bring adaptable, so that the removal of various stresses 
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may help him, and hie inatmctoal esergies be dir^Mijed into less moxhid 
ohanneh ; as he nows older, he may in stability, but gradually become 
more disposed to i^r and suspicion, bodily preoccupationfl, am fixed attitndee 
ofmind. 

An abrupt onset is favourable, other things being equal. A gradual, 
especially an msidious, onset may indicate a rooted abnormality tmt will 
be hard to shift. The longer an illness has gone on, the more will it have 
become autonomous, t.e. independent of its immediate causes of oocurrence, 
and prone to become a gross or text-book example of some chronic anomaly. 
A study of the ups and downs in the course of an illness may show favouzame 
influences that can with profit be ddiberately brought to bear on it, as 
well as harmful ones that must be avoided. The more reconciled the patient 
has become to his illness the less satisfactory the outcome. 

M to the form of the illness and its prognostic value, there is much 
empirical knowledge at our disposal. Thus, a predominantly affective 
attack will very likely clear up, but may recur ; a schizophrenic syndrome 
is in the long run usually ominous ; hypochondria and depersonalisation, 
especially in young people, tend to last a long time, even years ; sexual 
perversities can seldom be got rid of; hysterical symptoms can easily be 
changed, but hysterical reactions are persistent; obsessional attacks are 
either periodic or very chronic ; melancholia is often a fatal disease, through 
suicide or refusal to eat; delirium tremens commonly ends by crisis or 
lysis after about seven days ; untreated general paralysis of the insane goes 
downhill towards dementia and death, with partial remissions on the way ; 
and so forth. There is a wealth of such special prognostic knowledge, ba^ 
on clinical observation and statistics. 

Obviously prognosis must always take account of treatment. Will 
treatment be efficacious ? Will it be practicable ? It is absurd to forecast 
how general paralysis will turn out if one does not know whether one will 
be giving artificial fever and tryparsamide, or how hysteria will turn out 
before one has decided whether psychological and social treatment will 
be possible. In every mental illness this is one of the essential points to 
be weighed in prognosis : what will bo the conditions, beneficial, neutral 
and adverse, under which the patient is going to live henceforth ; and, 
in particular, what will be those specially devised conditions of every kind, 
social, psychological and physical, which can be regarded as likely to have 
therapeutic effect ? 

Treatment. — ^Peophylaotic. — ^Much can be accomplished by so<^ 
measures ; also by individual care, though that is less certain. A striking 
instance of social influence in preventing mental disorder may be seen in 
alcoholic psychoses, which have been cut down in this country to a third 
of what they were before the War of 1914-1918. Morphine and cocaine 
addiction and lead encephalopathy are now rare, typhoid delirium is excep- 
tional, and typhus unknown. It is the organic mental disorders that have been 
more accessiUe to these preventive methods so far, because they have one 
indispensable cause that can be controlled. The functional disorders are 
partly dependent, it is true, on social factors, such as economic seouii^, 
lack of employment, imposed moral, cultural and educational standards, 
competition and ill-judged interference. But the remedy for these is to 
seek, and their total removal is utopian. There is, nevertheless, much 
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room for prevention here. A preventable social ^use may be well seen 
in oompensation nenrosiB ” where the administration of a hnmane statute 
involving law]^er8» insurance companies, doctors, employers and emj^oyees 
often has the inhumane effect of evoking hysterical symptoms, anxiety and 
a depressive or paranoid invalidism in the injured man. 

Individual preventive measures cover both the intrinsic and the extrinsic 
causes. Eugenic precautions, such as birth-control or voluntary sterilisa- 
tion (if legalised), may under skilled guidance prevent some mentally unstable 
persons from being born to parents who, having had mental illness them- 
selves, do not wish to propagate it. If physical factors, e.g. diabetes, be 
prominent in causation, it may be possible to prevent this mental illness, 
or at any rate to scotch it in its early beginnings, by dealing with the somatic 
disorder. Thus, there are far fewer cases of syphilitic psychoses now that 
syphilis is less often contracted and earlier treated. The psychological 
reactions to a physical disease or blemish may be favourably modified or 
averted, when foreseen. It is for obvious reasons impossible to counteract 
mental disorder by regularly protecting the patient from physical or psychic 
trauma : a life that is guarded against risks and painful experiences is almost 
certain to issue in mental ill-health, out of its very emptiness. By altering 
a patient’s environment and way of living one may, however, be able to 
avert an impending illness ; only study of the individual patient can show 
how this end may be achieved. 

The difficulties in the way of making the patient’s environment easier for 
him are immensely greater during war, and it may be inadvisable to attempt 
any such change. Social needs have to come before individual ones in so 
many instances during war that the measures which would appear most 
favourable to the patient’s mental health are often quite impracticable. 
Much, however, can be done by careful selection to lessen maladaptation 
among soldiers and other large groups. The mental hygiene of war is a 
complicated problem which cannot be divorced from the political and economic 
issues, as well as the military ones. 

How far the treatment of behaviour disorders and neurotic traits in child- 
hood can be trusted to avert outbreaks of definite mental illness in later life 
is a disputable matter, but it is certain that by taking advantage of his plasticity 
and responsiveness, a bent can often be given to the energies of the mal- 
adjusted child, which will result in his being socially better adapted and better 
able to deal with his problems. The more persistent the beneficial influences 
one can bring to bear on development at this impressionable age, the more 
valuable the prophylactic effort. 

Measures of mental hygiene that may be recommended to the community 
as a whole are still of a negative kind ; what to avoid rather than what to 
do. This applies most obviously in the field of sexual practice and belief 
where needless fears and harmful education are rife, as with regard to the 
masturbation of adolescence — a normal and comparatively harness phase 
of sexual development. 

Tmatmbnt op the Actual Illness. — This is almost as varied as 
mtiology and symptomatology. To use only one method of treatment, 
however simple or complicated its theory, is to fight illness with one hand 
behind one’s back. There is no valid diistmction between palliative and 
curative therapy : the distinction should be between more <fficaeious and 
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leas ef[icacious4 

ivitli those mental disorders which axe closelj related in time and form cf 
occurrence to some indispensable cause^ e.^. a tozio deliiitun, a reactiYe 
depression or am:iety, an interstitial syphilis of the brain* But these are 
rare conditions if one considers the whole of mental illness. The treatment 
of general paralysis by fever is not causal, its theory is dubious, its baisis 
quite empirical; yet its success is such that it is the most importantftherapeutic 
advance in psychiatry for a hundred years. One cannot despise any measure 
that promotes the recovery or well-being of the patient : the giving of drugs, 
the prevention of suicide, occupational therapy, analysis of motives, removal 
into favourable surroundings, hypnosis, re-education and other means of 
helping the patient are not to be graded in a hierarchy with an arbitrary 
scale of values, in which recovery is called spontaneous unless psychotherapy 
or a novel chemical treatment has been employed. 

Sometimes a patient’s condition demands energetic intervention ; some- 
times it demands restrained symptomatic treatment ; sometimes social 
adjustment is called for ; sometimes endocrine injections. Whether the 
accent in treatment shall fall on the physical or the psychological or the social 
side will often be less important than care that all the available resources 
are used. It should not be regarded as a matter of course that a diagnosis 
should connote a method of treatment : e,g, that psychoanalysis is the onty 
thorough treatment for obsessions, while for mania continuous narcosis is 
the proper ” method. Nor, to mention another common error, should it 
be lightly assumed that a heavily tainted family history or other evidence of 
a strong constitutional factor indicates that treatment is out of the question, 
a superfluous struggle against fate. 

Treatment may be considered as social, psychological and physical. 
For some types of illness obviously much more stress will fall on one than 
on another of these, e.g. in hysteria, general paralysis of the insane, 
epilepsy. 

Social and occupational treatment , — The frst task in social treatment is 
to decide where the patient is to be looked after. Is he flt to be at home, should 
he be in a mental hospital, or in some environment intermediate between 
these extremes ? The decision as to the need of a mental hospital rests in 
the first instance on the danger the patient presents to others, or the chance 
of his committing suicide. These two problems of behaviour were at one time 
almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary 
treatment has broadened the scope of the mental hospital and modern 
conditions made it suitable for many patients who would ordinarily be re- 
garded as neurotic,” rather than “ mental ” “ psychotic ” or ‘‘ iuMue ” 
(e,g» early cases of general paralysis masquerading as neurasthenia, or 
obsessionals who fear their own impulses and want to be protected against 
themselves). Psychiatric hospitals and climes dealing only with voluntary 
oases also bridge the gap between out-patient care and certification. 

The social decisions in treatment cover much more than merely the mental 
hoemital issue. If the patient’s immediate environment contains many dis- 
turbing influences, it wul be desirable for him to be away from them tempor- 
arily at least, so long as this does not entail worse troubles ; summary decisums 
are here impossible^ It may be useless, for example, to get a woman who is 
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pamaoM about bet nedgbboaice to move to another db^ziot to eioapa thmi 
nnkse it i& the actual conduct of the netgbboute and not the patient^s inorbM 
attitude that is provoking her suspicion of them. It requires a close lmoirl«d{^ 
of the &ctB as well as wisdom and psychiatric expenence to give advise ^ 
matters that ^y wholly alter the course of a patient’s life-^dvioe, say, 
about separating from his wife, giving up his job, or emigrath^ to the 
Dominions. Many instances of this might be ofter^. Neurotic patiente 
are often advised to get married^ especially if loneliness and sexu^ needs 
trouble them, as though marriage were a panacea ; such advice by rule of 
thumb too often makes their conmtion worse, ruins the life of the person they 
mai^, and results in ofisprii^ that have to be treated at a oldtd guidance 
clinic. Weary, depressed patients are often harmfully urged to go to dances 
and lively seaside resorts where they must try to look happy. Hysterical 
patients do not benefit by being put among people who are hostile and con- 
temptuous, any more than in an atmosphere of mawkish sympathy and 
conmliance. 

In the social treatment of patients indispensable help can be given by 
trained psychiatric sodal workers. Their assistance is not restrict^ to the 
patient’s economic problems^ though it is most obvious in that field. 

Occupational treatment is important for all kinds of mental disorder. Where 
there is acute overt emotional disturbance, rest is at first desirable, as also for 
confusional and delirious states. In these conditions opportunity for occupa- 
tion must be gradually offered to the patient as his disoi^er subsides ; steady, 
simple work is preferable to the restless unsatisfying fickle activity in whi^ 
he would often engage, if left to himself. The less acute any mental distur- 
bance, the more necessary is it that occupation should be urged upon the 
patient, and that it should be disciplined and congenial. This applies equally 
to gross psychoses and minor affections of the neurotic sort. Allowance 
must be made for the patient’s bent, his symptoms and personality, and 
especially his more or less conscious reasons for working and not working ; 
hence there will be much diversity in the conditions of his occupation, whether 
it be therapeutically contrived in a hospital, offered at a Eehabilitation 
Centre, or sought out as remunerative work in the open market. Mental 
h^th cannot be permanently retained unless one does some satisfying work ; 
often it cannot be recovered unless one does. Work is not satisfying, in the 
long run, if it is done maiiily as a diversion, to fill in time. 

Psychologicai treatment , — ^There is no form of treatment which has not a 
psychologic^ aspect and result. The term psychological treatment or its 
synonym ‘‘ psychotherapy ” is, however, conventionally limited to those 
forms which depend won direct and personal relationship between the patient 
and the physician. They have separate names, and are divided into aohoda 
and techmques. Stress may be laid upon the |>restige of the physician (as 
in hypnosis), the patient’s attachment to him, m all its complicated phases 
C traWerence ”), the trained understanding and thoroughness with which 
he clears up the patient’s problems (persuasion, re-education, distributive 
analysis), or on hia qualities of persooaEty— ^thusiasm, energy, warmth, 
candour, wisdom. In so far as psychological treatment is necessarily^ based 
on a personal relationsfaip it cannot be made a routine except in its non- 
essentiab : whatever rules the peychiatrist foUow or whatever the training 
he has undeigone, he himself wiU be more important than his metikod in 
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ike patient. To that great extent p«fchotheriq)y is not a sdentifie 
poK^oeoiM. That is not to say that method and tinining are of no consequence^ 
&r from itK^but only that they are devicsi^ whereby the influence of one human 
being upon another's ndnd and coi^nct can be turned to thte best medibid 
ezidSy and the dangers inherent in such a relationship minimised. 

The more specialieed, intricate or esoteric the method, the less suitable 
is it to be used by any but the most expert. It is not proposed heie to detail 
the many lands of technique that have been employed. The general niles 
that must be followed in any psychotherapy are : 

1. To regard the removal of symptoms as a good thing, but the maint^ 
anoe of normal social adaptation as far better. It is bad to get rid of one 
symptom only to see it replaced by another, but much worse to get rid of all 
symptoms only to see the patient at the end of treatment a dependent and 
introspective hypochondriac of the mind, a social invalid. 

2. To seek for the psychologioal cause of the patient’s illness only to the 
extent that the patient’s wellbeii^ demands, which is often far short of what 
one’s own interest and psychological curiosity would demand. 

3. To consider carefully whether any shocK to the patient, any aggravation 
one produces in his illness even temporarily, may be a sign of bad treatment. 
It is on the whole unnecessary to make the patient worse in order to get him 
better, though many psychotherapists believe the contrary. 

4. To be satisfled with the patient’s recovery, and not to aim at his 
promotion to a state of ideal mental health and self-understanding. It is 
better that treatment should be quick and effective than drawn out to meet 
theoretical standards. 

5. To understand the development of the patient’s illness, and to interpret 
it both to him and to oneself, in terms of real experience and not of hypo- 
thetical forces. 

6. To treat the patient without allowing one’s own emotions to be more 
concerned in the course and outcome of the treatment than is usual in the 
treatment of a physical illness. 

7. To aim at harmonising the patient’s mental life by giving his ill- 
managed energies fltter material to work at, and release from the burdens 
laid on them by past experience. 

It is impossible to describe in general terms what the psychotheraj|ist 
does, otherwise than by metaphor or analogy : he promotes the ventilation 
and desensitisation of emotional disturbances ; he elucidates latent or obvious 
muddles, disentangles conflicting tendencies, giving them new incentives 
and a different direction ; and so guides the patient through the maze of 
his life’s experience, as recalled in memory, that he is afterwards better 
fitted for dealing with current experience, knows himself better and has 
somewhat purged himself of past harms. All ** analytic ” methods review 
the patients life as he recalls it under special conditions, e.g. of free associa- 
tion, hypnosis, biographical scheme, etc. They stop at different points, 
some ainning r at emotional clearance by abreaction, some at a redirection 
and liberation of the instinctual bases of character, while others remain 
content with an educational achievement. 

Aether psychotherapy, in the above sense, is to be applied to a case 
will depend on the following factors : the patient should be willing to co- 
operate in the treatment; ftee from such hindering disabilities as, say, 
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deafi^; aMetogiyatheneoeasaiytibae; ofatanyrateav6zagektelli|^ 
stil capable; of modification (aa he woeld not be in old age, or With 
long-standiBg and indurated habits of faulty reaction, or with org^mo 
cerebral disease) ; and, finally, endowed with a considerable residue of 
normal mental functions with which one may work. The more profound 
his aberrations, as in schizophrenia, or the more extreme his emotional 
disturbance, as in agitated melancholia, the less is he fit for psychological 
treatment this individual and specialised kind. Psychological treatment, 
however, in the literal and larger sense of the words, is essential for every 
variety or stage of mental illness, and every degree of co-operativeness or 
intelligence. It is a wide notion, including all that may ease or reassure 
the patient, bring him to a better relationship to those around him and 
with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as much negative as positive. 
One must avoid arguing with the patient, telling him lies “ for his own good ” 
or to avoid unpleasant scenes, cajoling him, making promises that will not 
be kept, threatening or punishing him, jesting at his expense, losing one’s 
patience with him, assuming he is indiiferent to what goes on because he 
looks indifferent, provoking him by petty supervision or frequent rebukes ; 
one should not assume that he is quite irresponsible or quite responsible, 
nor talk theory to him, nor get on a false footing through ready assent to 
his delusions and his point of view. The physician and the rest of those 
who are in contact with the patient must do certain positive things : make 
due allowance for his disorder influencing his conduct, use their under- 
standing of the psychological happenings without saying so, take advantage 
of every opportunity created by other methods of treatment. When occupa- 
tion, narcosis, hydrotherapy, massage, a physical illness or other happenings 
bring him more closely into contact with nurses and physicians there are 
chances of unobtrusive psychological treatment in the wide sense. 

Physical treatment , — ‘‘ Mechanical restraint ” and violence are now 
foreign to the treatment of insanity ; the patient may be unrestrained and 
violent, but his treatment may not. It is still necessary, however, to restrain 
a patient who is bent on harming himself or others, and physical force may 
be the only way of doing so, or of giving a patient by tube enough food to 
keep him alive when he abjures the natural way of eating. But force must 
always be a last resort ; and chemical substitutes for it seem only a little 
less of an evil. Drugs have their place in the treatment of all kinds of mental 
disorder, but their use easily turns to abuse. Whether one is giving morphine 
and hyoscine in an emergency to an acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chief danger must be borne in mind, which 
is not overdosage, habituation, or suicidal misuse, but the habit of stupefying 
or satisfying a patient with drugs when other means might be taken, better 
suited to his condition. Sedative drugs should not be a short cut ; neither 
should they be eschewed. They should be ^ven when other measures 
will not serve, as for some obstinate form of insomnia, anxiety, agitation 
and restlessness, or when their use obviates greater troubles, c,g, the pulling 
of bandages from an operation wound. The symptoms of intoxication 
must be watched for with more than usual vigilance when bromide is being 
given, because if unrecognised as such they may lead to certifioation-^-for 
an avoidable drug-made psychosis. Continuous narcosis for nearly a fortnight, 
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ike patient sleepmg tlirough 18 ox more of the hours, is sometime 
emcacmus in abbremtmg an acute attack of mental illness ; it is a danaexoua 
method except m skilled hands. 

There are other drugs to which the above cautions soaroely apply, 
end^nne preparations, remedies specific and otherwise for the physical 
basis of “ organic psychoses *’ {e.g. arsenical treatment for 83^hilis of the 
central nervous system), and aperients. Insulin for promoting hunger, 
calcium for those with hysterical hyperventilation fits, amphetamine (benze- 
drine) for anxiety, and a number of substances — ^from nitrous oxide to amytai 
•—that relieve catatonic stupor, or facilitate psychological inquiry and treat- 
ment, have all been found useful on occasion, though their field oi application 
is small. 

Two methods of treatment have been widely employed of late years, 
especially in the treatment of schizophrenia. Insulin has been employed 
in large doses to produce h3rpoglyc8emio coma repeatedly ; and certain 
convulsant drugs (pentamethylenetetrazol and cyclohexylethyltriazol) 
given to produce fits. The benefits to be obtained by these methods are 
not yet clear. Undoubtedly in some cases the duration of a schizophrenic 
illness can be shortened by the insulin treatment, and recovery brought 
about in cases regarded as having a bad prognosis. It is, however, in 
those that would have a favourable outlook by other methods of treatment 
that the majority of insulin successes are obtained. The technique demands 
skill and experience, if considerable risks are to be avoided. It consists 
essentially in daily administration of the appropriate dose of infl ulm to 
produce coma. The duration of the treatment is usually not more than two 
months. Treatment by the artificial production of convulsions was first 
instituted for schizophrenia, but the results have not proved as satisfactory 
as was at first supposed, and it is of ve^ limited application. The method has 
proved effective in terminating obstinate melancholia, chiefiy involutional, 
and in abbreviating attacks of depression which would otherwise have taken 
months to clear up. The chief objections to the method are the disagreeable 
experiences many patients have immediately after the injection, and the 
likelihood of cerebral impairment, and of fracture of the long bones or dorsal 
spine during the fit. The last complication is not infrequent, and may occur 
also when the convulsions are induced, not by a drug, but by electrical 
stimulation of the brain, a method employed within the last two years. 

Exercise or massage and hydrotherapy are beneficial as much for their 
psychological as for their physiological results ; the latter, however, are 
not negligible, as may be seen in the effect on an excited or an anxious patient 
of a continuous bath at body temperature. The chief importance of diet 
lies in the frequent refusal of food by patients depressive, hysterical, stuporose, 
paranoid, hypochondriacal, or over-active. Feeding by the nasal or oeso- 
phageal tube is a necessity in many such instances, after every other method 
has failed Rarely, special diet is called for, as in epilepsy, the symptomatic 
psychoses of diabetes, pernicious ansamia or pellagra, and also for some 
temporary disabilities of the alimentary tract — ^anorexia nervosa, psychogenic 
hyperchlorhydria. As a rule, however, such dietetic regime, and indeed 
all physical treatment of localised psychogenic disturbances of function 
in a bodily system, is an expedient rather than a settled and adequate mode 
of treatment. Many patients with a visceral nearosia» a hypochondriacal 
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peodeupatiou, » hysterical anomaly, or a somatic ddosioti are greatly 
harmed by the prolonged physical investigation and treatment they receive : 
it confirms the symptom, localises it all the more, and brings fresh ones 
in its train. Sometimes one has no choice ; a progressive hysteiicid contracture, 
a dermatitii artefacta, a sore infected by constant picking, a tooth loosened 
by obses8i<Hial knocking at it demand treatment. 

The caveat against Ughtly resorting to physical treatment of psychogenic 
anomalies is especially applicable to operative surgery. In general there 
is no more reason for cleaning up the septic foci ” in a person with mental 
disorder than if he were a mentally healthy person — other things being 
equal. Eemoval of teeth, appendix or tonsils, scraping of sinuses, and 
searchings of the pelvis are operations that in psychological medicine seldoin 
yield the results expected of them. 


CLASSIFICATION 

The ideal classification would be on a uniform basis,, according to the 
nature of disordered physical and psychological function, or according to 
innate and external causes. Since we do not know enongh to do this, a 
mixed sstiological, functional and clinical grouping is used, whereby the 
same illness can belong ia several categories. It is obviously provisional. 
The chief division is between those mental changes accompanying distinctive 
somatic disorder and those for which no such physical relationship has 
been demonstrated. The former are called symptomatic, or organic ; the latter 
constitutional or functional. It is needless to illustrate the point that every- 
thing found in the latter may be seen also in the former. The reverse of tins 
is not true, because there are some symptoms — due to the loss or damage of 
essential tissues, especially in the central nervous system — which can only 
occur when the material substrate is grossly damaged. 

Although the ** functional ” group is made up of those conditions for 
which no distinctive somatic disorder can be found responsible, it by no 
means foUows that their causes or basis are therefore purely psychological. 
Theoretically, such a belief is untenable ; and as a matter of observation 
certain physical disturbances so regularly accompany these disorders and 
a physic^ configuration may be so linked with them that there is small 
doubt that eventually the somatic disturbance of function in them will 
be well enough worked out for the terms “ organic and “ functional 
to lapse, and only the crudity of the physiological changes remain as a point 
of difference. 

As mental disorder thus comes closer to genera] medicine so must the whole 
of general medicine reveal its psychiatric side, which is now as little illumined 
as the physiological side of the psychoses. 

The first or toidc-organic group is large, the chief syndromes in it being 
neurasthenia, confusion, and delirium and dementia. Such phenomena as 
apraxia, aphasia, agnosia, amnesia^ and hallucinosis are fairly frequent in 
this group. 

The second group, comprising three-fourths of the recogmsable mental 
iUnesses, includes the insanities or psychoses, and those anonou^es, outwar^y 
tees alien to the normal mind, commonly called ** neuroses.*' The distinction 
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between neurosee and peychosee is at times convenient, but without substance. 
To atgue whether a dubious case is neurotic or psychotic is like arguing 
whether a man of medium size is thin or fat : he is both and neither. A genuine 
decision as to setiology, prognosis or treatment turns not on whether a case is 
regarded as neurotic or psychotic, but on more solid findings. Since such 
words die hard, the best use of them is to term a patient with mental dis- 
order ‘"neurotic’^ if he hoA insight into his illness, is co-operative and 
unlikely to need care in an institution, and to term him “ psychotic ” if the 
contrary is the case. 

The toxic-organic group is divided into diseases located in the nervous 
system and those affecting it indirectly, as uraemia or lead poisoning may. 
Some are toxic, e,g. delirium tremens ; some degenerative (senile psychoses) ; 
some inflammatory, e,g, encephalitis lethargica; some plainly hereditary, 
e,g, Huntington’s chorea or “ primary ” mental defect ; and some privative, 

pellagra or myxoedema. 

The ** functional ” conditions are arranged according to whether emotional 
disturbance is evident and predominant (affective disorder), or whether 
there is profound derangement of thought, feeling and contact with the real 
world (schizophrenia), morbid false beliefs have become fixed witliout intellect 
tual or emotional deterioration (paranoia), repetitive and seemingly iirevelant 
phenomena hamper mental activity (obsessional), signs of physical or mental 
lU-health, expecially dissociation, readily appear when an unpleasant situation 
may thereby be escaped from (hysteria). 

As will be seen in the special sections, the personality of the patient may 
also be a criterion of these groupings, with the proviso mentioned earlier 
that illness does not only occur in those with the appropriate psychopathic 
anomaly of personality, nor does the latter by any means regularly issue in 
definite symptoms. Unless, however, psychiat^ takes account of the 
psychopathic personality, even when not accompanied by symptoms of illness, 
it cannot study delinquency, disorders of behaviour in children, sexual 
perversions and other not obviously medical anomalies which touch very 
closely on psychiatric problems in the stricter sense, but are omitted here 
for reasons of space. 

The following is the classification used here : 

1 . Organic Disorders : 

(а) Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hyper- 
tension, Huntington’s chorea.) 

(б) Syphilis of Central Nervous System. 

(c) Other Cerebral Diseases. 

(Lethargic encephalitis, Sydenham’s chorea, dissemi- 
nated sclerosis, cerebral tumour, cerebral trauma, 
epilepsy, etc.) 

(d) Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

(e) Infections and Exhaustive Disorders. 

(Infectious toxasmias, hemorrhage, etc.) 
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(/) Metabolic, Endocrine and Visceral Disorders. 

(Diabetes, pernicious anaemia, pellagra, exophthalmic 
goitre, myxoedema, tetany, pituitary diseases, sexual 
epochs, cardiac disease, ursemia, etc.) 

(^) Mental Deficiency. 

2. Affective Disorder. 

(а) Excitement. 

(б) Depression, 

(c) Anxiety. 

3. Schizophrenia. 

4. Paranoia. 

6. Hysteria. 

6. Obsessional Disorder. 

In the above classification mental deficiency is given a separate heading, 
though properly it should be systematically distributed among the preceding 
groups, since it differs from the rest of mental disorder only in the age at 
which the damage is done. Custom and convenience compel the old distinC' 
tion to continue. 

The above are great clinical groupings, types of morbid reaction, which 
are the nearest to a valid and usefiil classification wo can get at present. 
There are Subordinate symptom-complexes or syndromes, which are likewise 
innate and preformed, and likewise evoked by circumstances, but whichare not 
limited to any one of the major groupings — they are the weft that runs across 
the psychiatric pattern. The most important of these are depersonalisation, 
hypochondria, twilight states, stupor and other disorders of motility, and 
spasmodic attacks and seizures of different kinds. Between symptoms 
(classified on a psychopathological basis) and the main groupings which 
best serve clinical purposes, these symptom-complexes have an intermediate 
place, comparable say, to that of mononuclear leucocytosis or coma in general 
medicine. 

All the categories of psychiatry stand for mixtures of symptoms due to 
disturbance of control, capacity or co-ordination and synthesis m mental life. 
Nor is this true only of mental life, since the same symptoms may arise 
through physical disturbances of function which may be classified in the same 
way ; this may be plainly seen in such a disease as encephalitis lethargica. 


ORGANIC DISORDERS 

A. GENERAL DESCRIPTION OF TYPES 

The varieties of form and course in organic psychosis are essentially few 
and simple, in contrast to the causes, which are numerous. In other words, 
there b no support for the hope that to each physical disease there corresponds 
a characteristic mental disorder. It is not possible in an organic psychosis 
by study of the mental picture alone to infer its physical cause ; for that the 
Eue^ods of somatic memcine are needed. Many different poisons and lesions 
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my pzodaoe the same effieot on the mental state. BilEera^ depend ea ^ 
d6git6^ duTEtion of the phjidcEl dsinage and its site> which may dateimins 
neurologicd and other symptoms of a typical kind; in G.PJ. tar 
eno^halitis lethargica. 

T^y are the least constitutional of all mental affections, yet even in them 
constitutional factors are far from n^ligible. To such factors it is due that 
one man will show a psychosis with ph3r8ical illness that in an6ther would 
lead to no such mental upset, and that one patient responds with a ipauic 
extravagance to the cerebral disease that makes another patient depressed. 
Morec^ver, hereditary factors can be of great iimortanoe in these organic 
affections, as may be seen in amaurotic idiocy or Huntington’s chorea. 

The few s^dromes commonly met with here, though they are not restricted 
to organic disease, must be described before seeing how particnlar diseases 
colour them and determine their course and treatment. In the organic 
syndromes, a diminution in mental capacity is the central finding. Nearly 
all of them may occur in cases and types of illness in which no structural 
damage can be found, as might be expected seeing that the available patterns 
of structure and function are in all cases much the same. Delirium or con- 
fusion may occur typically in non-organic syndromes, though much leas 
frequently than in organic ones. 

(1 .) Neurasthenia. — This term has been over-used and ill-used, like most 
of the more palatable diagnoses (cf. anxiety neurosis), but it need not therefore 
be discarded now. It denotes a form of irritable, hypersensitive weakness and 
depression that is not uncommon after infections, exhausting experiences 
{e.g. hunger, lactation, insomnia, worry, hemorrhage), cranial injuries and 
chronic poisoning {e.g. with alcohol or coffee). It is true that a clinical picture 
indistingi^hable from it frequently arises where physical causes are uutikely 
and emotional causes are obvious ; this clinical finding hac the same significance 
as the fact that the anxiety of exophthalmic goitre is bae psychogenic anxiety. 
Just as the anxiety of exophthalmic goitre or constant frar can pass into 
delirium, so can physiogenic neurasthenia be aggravated until it becomes 
plain dementia. 

The symptoma are partly somatic — active deep reflexes, increased sensory 
irritability, feelings of pressure on the head and pains in the muscles and 
elsewhere, giddiness, vasomotor lability, delayed peristalsis and feelings of 
fullness in the abdomen, diminished Ubido, slight clumsiness, and tremor 
of the muscles of the face, tongue and hands. On the more psychological 
side, there are feelings of languor, and incapacity to concentrate on any 
mental work, doubts as to the accuracy of memory, loss of interest, slight 
depersonalisation, irritability and tenseness, lessened control of emotion, 
and perhaps slight paranoid, obsessional or h3rpochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood 
than would be the case with psychogenic neurasthenia, and the patient is 
better able to control his motor unrest than his features, which are expressive 
of his agitation. The chief reliance, however, must be put on the history 
and physical findings for telling whether the neurasthenia is physiogenic 
or not ; psychological ca^uses which seem adequate to explain the illness may 
be deceptive. 

The course of neurasthem'a is towards recove^ unless the noxa continues 
to act ; where the noxa persists, extreme chronicity can result. Sometimes 



IB%4: PSTCBOLOGIOAL MEDICINE 

an nriginj^l ph 3 rsical noxa ceases to act, bnt meativliile other emotiMal 
oxies have entered the field, e.g. tmemployment, domestic fears and firvurtira- 
ttons, and so the illness drags on. ^eatment depends on assessment of 
the causes and the possibility of removing them. 

(2) Dslibium. — ^Delirium, most familiar in fevers, can also be produced 
by drugs and other causes of acute cerebral disturbance : severs affective 
disturbance also may be accompanied by delirium. Its characteristics are 
general malaise, restlessness, irritability and sensitiveness to external stimuli, 
headadie^ anxiety and troubled sleep, or insomnia. Mild forms of this are 
met with in so transient an affection as cold in the head. Severe forms 
are marked by illusions and hallucinations of all the special senses, especially 
vision. Anxiety often becomes extreme, and the patient is terrified of his 
fantastic visions. Thought becomes as chaotic and fleeting as in dreams, 
activity k incessant and past experiences of daily life are revived, as in 
the occupational delirium of alcoholics. Attention is weakened, and orienta- 
tion in tune and space much impaired. There are striking variations in the 
severity of the condition in the same patient : it becomes worse in the evening 
or when the patient has hardly any external stimuli to keep him in touch (cf. 
delirium at night and after a cataract operation). The extent to which 
consciousness is clouded usually corresponds to the amount of perceptual 
and affective disturbance. Auditory hallucinations occur with clearer 
consciousness, visual ones very profusely with a clouded mind. The auditory 
hallucinations are commonly of an elementary, undifferentiated kind — not 
voices. Vestibular hallucinations may occur, e,g, of floating in the air. 
Distressing and incoherent ideas pursue each other — ^ideas of being torn to 
pieces, burnt, poisoned, buried alive, and so on ; also ideas of grandeur. 

Ctosely ebkin to delirium, and indeed shading into it, is the confusional 
skUe, in which thought is very incoherent, but the patient is more eager 
to get in touch with his environment than in typical delirium. If con- 
sciousness is not grossly clouded, the patient is perplexed and troubled by 
the disordered perceptions through which alone he can learn what is going 
on about him. The picture may be indistinguishable from that seen in 
some forms of manic excitement and in some catatonic states. Differentia- 
tion rests, not on the immediate psychiatric symptoms, but on the history 
and discoverable causes of the illness. The same is true of aeiUe hallucinosis 
in which orientation and grasp are very little impaired, but auditory hallucina- 
tions — especially threatening sounds and voices — abound, and there is a 
tendency to the formation of delusions on the basis of these and other per- 
ceptual disturbances. The name twiligM state ” is applied to another 
syndrome in which consciousness is chang^ chiefly because of some powerful 
affective influence ; anger or fear may so overwhelm psychic life that the 
patient cannot grasp his surroundings, his thinking is interrupted and slow 
(except where it falls in tune with the affective disturbance), and his motor 
behaviour is in keeping with his mood. It is as often of psychogenic as of 
dr^nio origin — one can hardly, for example, by direct observation tell an 
epileptic twilight state from a hysterical one. Like delirium and the other 
conditions just mentioned, it is prone to subside and to be followed by amnesia 
for what happened durii^ it : where there is some recollection, it may be 
assooiatedjwith a conviction that the hallucinations and other morbid 
ph^omena were real external happenings. 
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(3) Dementia. — Of all gross enoeplialopathio sjndromes this is the 
^avest and most tTpical. It corresponds to a diffiise cerebral disease^ and 
IS made up of intellectual impairment and lessened control of emoti^Hr. 
Its form depends so much on the stage of the patient’s development at 
which it occurs, that it is customary to consider as dementia only those 
cases in which the cerebral damage has occurred in later childho^, adoles- 
cence, or adult life, and to regard earlier cases, e,g, cretins as shoeing mental 
deficiency or arrest of development. The distinction is rather artificial, 
at whatever age it be made. For convenience, only the adult fomi will 
be described here. The order in which functions are impaired corresponds 
to Hughlings Jackson’s principle of dissolution : thus, recently acquired 
memories are soonest lost. There is intellectual weakness — the patient 
cannot reason, grasp and remember as he could, his attention is less con- 
centrated and sharp, his ideas are fewer, he cannot take in an^^hing com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — ^he weeps over trifles in spite of efforts to control 
himself, his feelings are shallow and transient, he may be foolishly euphoric, 
or may burst into anger whenever he cannot get his own way. There are 
wide variations in the severity of the condition, and its symptoms may 
be much influenced by the local incidence of the pathological changes in 
the brain. The extent to which various cerebral functions are impaired 
may differ widely in the same patient : a man who seems hopelessly demented 
may be able to play a good game of chess, while another in whom it is hard 
to demonstrate any intellectual impairment may micturate intq.,-his shoes 
or do something equally stupid and inappropriate ; unei^cted sexual 
misdemeanours are not uncommon in demented persons w^o do not as yet 
show gross intellectual damage. 

Closely connected with dementia are the amn&M syndromes, known 
by the name of Korsakoff. Here the memory distujjiSnce is in the forefront. 
The incapacity to receive, store and reproducej|jixperience is remedied, as 
it were, by lying, i.c, the patient confabulates to W up the gaps in his memory. 
These patients are often ready to adopt suggeftions, so that one can lead 
them to tell absurd tales about their recent mowements, e.g, that they were 
yesterday at Vladivostock to see some polar Dears. They do not show 
an intellectual damage or incapacity to deal with ideas that is at all com- 
parable in degree to their memory disorder, but they are always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentally 
healthy people, but one presently discovers that their memory is much 
impaired, their orientation as to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller than is normal. 
The disorder of memory is never, as in dementia, a general weakness reaching 
back even to childhood. ^ , 

The Korsakoff syndrome is most often seen in alcoholics, m whom it 
was first described associated with polyneuritis, but it also occurs in a great 
variety of organic disorders, e.g, intoxication with lead, carbon monoxide, 
and other poisons, uraemia, cranial trauma, cerebral syphilis, and arterio- 
sclerosis — apoplexy may precede it and the amnesic syndrome be thiu 
complicated 1^ aphasia. That it should sometimes follow on delirium is 
not surprising, since in delirium the same memory disturbance is present, 
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but covered up by the concomitant excitement, disturbance of conscious- 
ness, and hallucinations. Whether a Korsakofi syndrome will clear up 
depends on the cerebral damage which produces it ; the alcoholic form 
occasionally does so eventually in uncomplicated and treated cases. 

Mental deficiency is a special instance of cerebral impairment, as is 
dementia. It is considered, for the sake of convenience and tradition, in 
a separate section. (See p. 1846.) 


B, DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

There is a group of disorders occurring in late middle life and old age, 
which are clinically and even pathologically near to one another. At the 
one end of the scale is senile dementia, at the other climacteric anxiety 
and depression. It includes Pick’s presenile dementia, Alzheimer’s disease, 
cerebral arterial disease, and arterial hypertension. 


1. Senile and Presenile Dementia 

Etiology. — Constitutional factors are obviously the most important. 
A tendency to become dotards may be evident in successive generations of 
a family ; heredity is held responsible for the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress — the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Senile psychoses are more common in people with lifelong 
nervous symptoms. 

Pathology. — Physical. — The tissues show the general signs of age, 
i.e. a diffuse atrophy, which makes the convolutions narrower and the weight 
of the brain less. The nerve cells and fibres are fewer, while the mesodermal 
and neuroglial tissues are increased ; fatty pigment accumulates. There 
are also, however, in senile dementia strilang histological features in the 
grey matter, especially of the cortex, namely, thickening of the neurofibrils, 
which are characteristically twisted and aggregated, and there are remarkable 
plaques, seldom seen except in this condition. There is no close correspond- 
ence between the kind or extent of the tissue changes and the mental state. 
Plaques and neurofibriJs are reported to occur also occasionally in the brains 
of mentally healthy old people. 

Psychological. — The previous tendencies of the patients may greatly 
colour the symptoms. Obscure somatic preoccupations and disturbances 
in time appreciation lead often to fantastic delusions about eternity and 
what is happening in their body. 

Symptoms. — ^Memory is poor for recent events ; the extent of the damage 
may increase until only the recollections of childhood and early adult life 
remain. People and places are falsely identified with those once familiar, 
and transient pseudo-memories are invented. Events with a strong affective 
tone, especially if unpleasant, are remembered better. The memory of 
the remote past is not entirely spared ; even matters of personal identity 
m&j at last be forgotten. Grasp and judgment, the capaci^ to follow a 
tram of thought and to eliminate the irrelevant are faulty. Obstinaoy and 
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peisevemtion go with a rigid adherence to old habits. Prolix and garrulous^ 
the {>atient does not recognise how little interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness with 
long and sounding sentences ; on the other hand, some patients become 
monosyllabic, becaiwe of their failure to find words to express themselves, 
and others again will use a word loosely associated with the one they are 
vainly seeking, or will quite seriously give a punning meaning to A word, and 
even act accordingly (e.g. whistling because “ You said I could whistle for 
my money ”). 

There is a narrow range of interests, in which food, possessions, and bodily 
weU-being are prominent. Grotesque hypochondriacal delusions are common. 
Patients hoard rubbish and are angry if interfered with in this. On the 
whole, however, their affective responses are greatly reduced ; they meet 
calamities with composure, partly due to their failure to grasp what has 
happened. Now and then they show depression and resentment at a slight, 
and may bear a grudge long after. Their activities are sometimes con- 
siderable, on the lines of determined rummaging and collecting ; in others 
a dull inactivity is all. They become dirty and unable to look after them- 
selves. This applies as much to those who are excited and active as to 
the inert. The former may fight against being fed and washed, and it is 
not possible to get them to understand what is being done. Delirium and 
confusional states arc prone to occur at night, accompanied by fear and 
bewilderment. Sleep is bad, and often the patients busy themselves about 
the place all night long. 

Legal difficulties arise through the heightened readiness to accept some 
suggestions (as in the matter of making a will, or giving away property), 
the poorer judgment and the lessened capacity to control sexual desire, 
which is sometimes seen in the early stages. Hoarding may lead to petty 
thieving. Occasionally the patient sets fire to the house during his nocturnal 
prowlings. 

The symptoms need not be obvious. Often the illness has so slowly 
developed that no one can say when it first passed beyond what is normal 
in old age. An apparent change of character — a kindly man becoming 
selfish, a respectable churchwarden assaulting little girls sexually — may 
usher it in ; tUs is not so much a change in character as a release of primitive 
treads, hitherto controlled. The psychosis may take various forms — 
depressive, manic, and paranoid. In the depressive variety there is seldom 
retardation, the affect is rather empty, the patient is irritable, and hysterical 
symptoms may be commingled with hypochondriacal ones. Ideas of poverty, 
wickedness and disease are often grotesque in their exaggeration — the patient’s 
urine drowns the whole world, his body is an undying shell of corruption, 
he is as tiny as a baby — and are monotonously reiterated. The manic 
variety is rarer : pointless activity and a diarrheea of words, with silly boast- 
ing, may be accompanied by a disturbance of memory, giving a total picture 
of the Korsakoff type ; it is sometimes called ‘‘ presbyophrenia.” Many 
of these patients have always been of hypomanic temperament ; their illness 
may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is especially likely to occur in people who have 
always been of a suspicious turn of mind. They hide things because they 
feel surrounded by thieves, and then forget where they have hidden them ; 
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their failix^ senses, especiallj of hearing, feed their distrust, and they project 
their awareness of sexual impotence or waning intellect. Hallucinations 
and delusions are mingled — gases are pumped into their room, their food 
is poisoned, people throw bombs at the house by night, greedy heirs are 
domg them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive 
and manic forms are commoner in people with corresponding heredity, 
this paranoid form is genetically often connected with schizophrenia, though 
the distinction between the three varieties is not a sharp or important one. 
The name “ involutional paranoia ” has been given to the chrome delusional 
condition of this type that may develop in single women between the ages 
of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous 
system, where it leads to a slow, careful gait, with short steps and legs wide 
apart, apraxia and poor co-ordination, tremulous rather whining utterance, 
small sluggish pupils, and occasionally epileptic seizures. The disorder of 
movement is conspicuous in the handwriting — pointed, small or erratic in 
size, and sometimes jerky and tremulous. 

The conditions Imown by the names of Pick and Alzheimer are to be 
regarded as atypical senile or presenile psychoses. 

Pick's dementia consists pathologically of a circumscribed cerebral atrophy, 
mostly in the frontal or the temporal lobe, or in both ; the motor area, 
however, is seldom affected, nor are Wernicke’s zone and the transverse 
temporal convolutions ; other areas of the brain may be involved. Histo- 
logically, the ganglion cells are swollen and contain argentophil globules. 
There is a hereditary determinant. The onset, which is gradual, can be 
at any age from 40 onwards, but is usually between 50 and 60. Symptoms 
depend on the localisation of the atrophy. Memory and affect are not 
impaired till late ; they are preserved at a stage in which the patient behaves 
stupidly — stealing, lying, or otherwise making a fool of himself. Spontaneous 
attention is poor ; at first moody, the patient becomes dull and unresponsive ; 
judgment deteriorates and initiative fails. Stereotypies, echolalia, and 
repetition of empty phrases, monotonous talking and laughing or singing, 
and outbursts of bellowing or whining appear in the later stages. There 
may be aphasia. Diagnosis is difficult during life ; it may be assisted 
by an encephalogram showing the shrinkage of cerebral tissue from 
atrophy. 

In Alzheimer^s disease the senile plaques and neurofibril changes are 
very numerous. The onset may be between 40 and 60. Indefinite pre- 
monitory symptoms (headache, irritability, forgetfulness) are quickly followed 
by progressive dementia ; aphasia and apraxia are prominent, though less 
coarse and sudden than in cerebral arterio-sclerosis. In the earlier stages 
the patients are in fair contact with their environment, and look as though 
they grasp much more than they actually can. Their deficiencies are shown 
up in writing and talking. As the disease advances they are less open to 
affective influences : they sink into themselves and say little. Stereotyped 
words or syllables and movements take the place of embarrassed remarks 
and gestures. In the aphasia there is a rather characteristic stringing 
together of syllables like each other in sound, but meaningless. Muscular 
rigidity may lead to contractures. The progress of this disease to severe 
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dementia is faster than in tj^ioal senile deterioration and the onset is rath^ 
earlier. 

Prognosis. — This depends on the previous rate of development of the 
condition, the general physical health of the patient and any iroecial patho- 
logical basis, e.g. Pick’s atrophy, that may be recognised. Delirious and 
confusional phases may give a deceptively bad impression, for sometimes, 
after they clear up, the patient can resume his old routine tolerably well. 

Treatment.— This consists in providing for the patient as easy and 
familiar an environment as possible. Whether institutional treatment is 
necessary depends not only on the mental impairment but also on the patient’s 
social level and the willin^ess of his relatives to look after him well enough. 
Patients often fit suiprisin^ly well into hospital life and routine. Drugs 
are best avoided, and caution is necessary in letting the patient have the 
aperients he demands to relieve his — mainly delusional — constipation. 


2. Cerebral Arterial Disease and Hypertension 

The characteristic features here are the focal symptoms. All else is 
indistinguishable clinically from senile and other cerebral conditions ; of 
course, pathologically many senile brains show arterial degeneration too. 
The early or mild symptoms of cerebral arteriosclerosis are the same as those 
of “ essential ” h^ertension ; and very like those of many benign melan- 
cholias of late middle age. 

Pathology. — Atheroma of the cerebral arteries is accompanied by 
nutritional changes — softening — ^in the brain tissue, falling into three stages, 
viz, necrosis, degeneration (with masses of granular phagocytes, containing 
fats and haemosiderin) and sclerosis (in which cavities and scars of glial — 
astrocyte — and mesodermal tissue take the place of the necrotic cells). 
(See also p. 1597.) The cortex on the convexity of the brain may show micro- 
scopic areas of perivascular gliosis, but no softening. It is not yet possible 
to correlate the mental and the cerebral changes in these psychoses, except 
for the focal lesions. 

Symptoms. — Since “ essential ” hypertension often precedes definite 
vascular disease and itself produces mental symptoms, a description of these 
symptoms serves also to describe the earlier stage of cerebral arterial degenera- 
tion. Along with headache, giddiness, tinnitus, faintness and insomnia, 
there may be disturbance of speech and writing — ^the former becoming slow 
and at times indistinct — and transient pareses and apraxia. Certain traits 
of personality may be intensified : the patient becomes irritable, egotistic, 
moody and easily tired, his conversation lumbers along where once it moved 
easily : he is depressed or paranoid ; but there may be wide variation in 
the intensity of these changes, which are by no means always found. Brief 
phases of disturbed consciousness, lasting up to three weeks, may suddenly 
occur either in a form very like the ** absences ” of the epileptic, or as twilight 
states with haUuciuationB, ecstasy, incoherence, disturbed motility and 
agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with 
cerebral vascular disease may begin to have trouble in finding words : he 
perseverates a little, and is at a loss when anything tmusual is req^uired of 
him. His depression and hypochondriacal worries increase, he is distressed 
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by bis own slowness and failures, and may attempt to kill bimself. Emotional 
control falls off so that he weeps and storms when he would rather be calm. 
Nihilistic ideas may abound — his bowels have not been opened for six months, 
his trunk is a hollow cavity. Nocturnal delirium is frequent. Aphasia and 
apraxia are commonest after a focal complication. 

The most important feature is the way the patient continues to look 
normal and sensible when already mildly demented. Sometimes transfer to 
the strange surroundings of hospital is too much for the hitherto well-preserved 
outward normality, and the patient goes to pieces, as he also may if he has 
to give up his usual work or move house. 

Diagnosis. — Because a patient has generalised arterial disease, it does 
not follow that any neurotic symptoms he may show are due to the cerebral 
vessels being thus affected. Unless there are definite focal symptoms, or 
evidence of dementia, it is unsafe to hold the cerebral arteries responsible 
and to give a prognosis based on this. There is no known means of distinguish- 
ing many bemgn “ neurasthenic depressions ” and involutional hypochondiias 
from those due to disease of the cerebral vessels. If there has not been any 
history of such tendencies until an attack at the age of 60 odd, the probability 
that it is an organic vascular disease is much higher. The distinction is all 
the more difficult because so many unstable persons develop arterial disease 
in later life ; especially those prone to anxiety and other affective disorders. 
Neurological findings (see p. 1599) may be decisive in a doubtful case. The 
condition of the retinal arteries is not a reliable guide. 

Course and Prognosis. — In definite cases of cerebral arterial disease with 
mental disorder the prognosis is necessarily bad, though the mental symptoms 
may only progress slowly, and the patient live another ten or twenty years. 
Much will depend on such sudden accidents as thrombosis or haemorrhage. 
An episodic confusional state, perhaps even one produced by drugs, may 
suggest a needlessly gloomy prognosis. In cases of “ essential ” hypertension, 
the course of the mental illness is dependent on the general disturbance, and 
is often quite favourable. Symptoms that are apparently hysterical, occurring 
for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a 
little can be achieved by psychiatric methods. In the early stages, where 
there is much anxiety and depression, too energetic physical investigation 
and treatment may do harm : reassurance and sedation can do much good. 
The less said to the patients about their blood pressure and their arteries 
the better. They should keep at work and in their accustomed surroundings 
as long as they can, unless an acute phase of the illness or depression intervene. 
Emotional upsets oftener aggravate their condition than physical ones, so 
they should be cushioned against such jolts. Their depression may necessitate 
hospital care, especially because of the risk of suicide, or because they are 
too irritable and neglectful to be at home any longer. If there be dementia, 
even of mild degree, the patient will probably remain in a mental hospital 
once he has gone there. It is, however, not easy to be sure about mild 
dementia being present; it can be counterfeited by passing disturbances, 
e,g, emotional ones. 

3. Huntington’s Chokxa 
(see p. 1703) 
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C. SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only the mental symptoms will be described here. H3rpochondriacal 
and depressive reactions sometimes follow infection, or the risk of infection : 
such psychogenic illnesses do not belong under this rubric ; occasionally, 
however, a patient’s anxiety lest he be developing neuro-syphilis turns out 
to be justifi^. A syphilitic neurasthenia can occur in the eaiSy stages of the 
disease, due to a nuld meningitis. The more severe meningo-encephaUtis — 
cercftra? Ittes — may be accompanied by disturbance of consciousness, even to 
the point of delirium or mild dementia : loss of initiative, euphoria or morose- 
ness, poor judgment and impaired memory may persist and the patient be 
aware of them in greater measure than he is in general paralysis. These 
conditions are often complicated by the signs of premature arterial degenera- 
tion in the brain. The psychoses that accompany tabes are due to syphilitic 
changes in the brain, often complicated by alcohol, trauma, heart and Mdney 
disease, and other exogenous factors ; there are also depressive hypochon- 
driacal reactions to the pains and other disabilities which the patient suffers. 

General Paralysis of the Insane. — Dementia is the constant sign 
of this mental picture ; the old descriptions of a “ classical ” course with an 
expansive onset are fallacious, but general dementia is almost certain to 
occur in every case that is not treated early. All the other symptoms are 
either neurological and focal, or due to the patient’s constitutional pre- 
disposition and previous experiences. 

The dementia may at first be quite undetectable as such, because it 
appears under the deceptive guise of a neurasthenia, melancholia or mania ; 
only gradually does the int^ectual impairment become manifest. In the 
beginning of general paralysis, which is seldom abrupt (though it may need 
a careful inquiry to verify the prodromal symptoms), “ functional ” syn^omes 
can be so typical ” and organic changes so slight that the most expert 
psychiatrist is misled ; only by physical and serological examinations can 
he avoid a blunder. A faint degradation of personality, a lapse in social 
refinements may be the first indication of what is wrong. Then memory 
for the events of yesterday and last week becomes less trustworthy, what 
seemed at first a trivial absence of mind becomes serious incapacity, and 
yet the patient remains serene and outwardly indifferent to his lapses. As 
in senile and arteriosclerotic dementia, he may be all right so long as he is 
in an accustomed rut, but a holiday or a change reveals his infirmity. His 
mood and interests as the illness goes on become dull or labile, his rages 
are fleeting, his activities fussy ; if, however, he is in a manic excitement, 
with little dementia as yet, the affective changes can be violent, and indeed 
dangerous, just as in a depressive phase the patient may kill himself. Sleepy 
and slow, careless about social usages, inattentive and ignorant of what 
he once knew well, the more demented patient cannot escape recognition 
as having an organic cerebral affection. Elementary problems in arithmetic 
and questions of general information are more than he can cope with. He 
gives easy assurances that he can do them, or puts his questioner off with 
airy explanations {e,g, that he has not had his spectacles by him lately) ; 
when pressed, ho makes bad mistakes or becomes angry. The extent of 
his failure will, of course, depend not only on his dementia, but on his previous 
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intelligence and habits {e,g, a bank manager retains the capacity to do mental 
arithmetic when mnch else has gone). Inability to receive new impressions 
and to relate them to earlier memories co-operates with impaired judgment 
to give a gross but patchy and fluctuating amnesia. Because of these 
disturbances, and especially the bad judgment, patients may commit offences, 
ruin themselves by grotesque eztmvaganoe and brush aside facts that 
stare them in the face. They will put up with restrictions on their freedom, 
forgetting their protests soon after making them ; silly reasons are sufficient 
for their compliance, and a tactfuUy offered cigarette or joke may divert 
their thought and feeling from some serious matter that angers them. Their 
delusions are due to the same disorders of memory and judgment, coloured 
by their general personality ; sometimes they are confabulations, rationalisa- 
tions for their having forgotten or spoilt something. If the patient had in 
health tendencies to euphoria and expansive behaviour, granmose delusions 
and boasting will be to the fore. It is, however, not uncommon to find a 
fatuous euphoria, though there had not previously been affective swings 
and hypomania ; in such patients one finds abundant proof of gross impair- 
ment of judgment, especially shown as defective insight. The most advanced 
dementia appears as a helpless, vegetative, bedridden state, sometimes 
accompanied by gross focal symptoms, such as aphasia and agnosia. The 
physical symptoms (see p. 1638) are much intermingled with the mental 
ones, as in the patient's clumsy movements and disturbed speech and hand- 
writing ; thus, in his writing he leaves out letters, syllables and words, 
repeats and transposes them, messes the paper with blots and sputters, 
writes across the lines, puts in meaningless strokes and leaves his mistakes 
nncorrected ; the tremulous script shows interruptions in the usual smooth 
alternation and tempo of movement, the letters are of very uneven size and 
ill spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and precision of utterance ; they must not be 
evaluated in diagnosis, any more than the writing disorder may, without 
regard to the patient’s previous normal script and speech and the circum- 
stances under which he was writing or talking, since people, habitually 
untidy in their enunciation or handwriting, can exhibit many of these 
symptoms when tired or in a hurry. 

Besides the above, atypical mental pictures may be seen either ordinarily 
or as the outcome of treatment with artificial fever. Paranoid states, 
hallucinosis, a Korsakoff syndrome, epileptiform excitement, hysterical 
disorders and catatonic symptoms of every kind (except flexibilitas ceres) 
may occur. Hallucinations are uncommon, except during fever or after 
malarial treatment ; in the latter case they are often of paranoid colouring. 
Not the expansive form, but a simple progressive dementia is by far the 
opmmonest clinical picture ; depressive, confusional, and hyperkinetic states 
are almost as frequent as the expansive. 

In the Lissauer form the slowness of the dementia is remarkable 
in comparison with the conspicuous focal symptoms, such as the seizures 
without convulsions or loss of oousciousness. 

The effects of treatment upon the mental state are of great social moment. 
In a majority of the cases who do well the personality has the edge taken 
off it, there may be less initiative and force in mental activity, and emotion 
may be less controlled, especially in the proneness to anger or to frivolous 
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y^t th^i is able to to bis former trorky even tbdii|;b 

it is responsible and complex ; he could scarcely, however, except in S© 
niost favourable cases, learn a new job or adapt to new and exacting 
situations. 

In the juvenile ” form there may be premonitory symptoms of excitsk 
Wiity, grizzling, timidity and backwardness at school. Gradually lie 
symptoms of dementia become plain, and if th© onset be early enough, r 
symptoms usually found in severe mental deficiency naturally appear^ sunk 
as rhythmic or iterative movements, grimaces, repetitive chewing aild 
sucking of an automatic kind, great restlessness and screaming attacks/ 
Simple dementia is the usual form ; grandiose ideas are exceptional. If the 
illness begins before the age of 10 or 11 years speech and writing may be 
completely lost, or reduced to a senseless smattering. 

For prognosis and treatment, see pp. 1640, 1641, and 1653. 


D. OTHER CEREBRAL DISEASES 

Lethargic Encephalitis. — The mental disturbance of the acute attack 
may merge into a hyperkinetic excitement, with choreiform and athetoid 
movements, insomnia, generalised pains, mild delirium and, occasionally, 
catatonic symptoms : this seldom lasts more than a few weeks. There 
may be subsequently a neurasthenic fatigue and irritability with headaches 
and poor sleep. The distinction between what is neurological and what is 
psychiatric in the symptoms could scarcely ever be more difficult than in 
this disease. The motor disturbances, such as oculogyricjcrises, are not 
merely responsive to emotional and other psychogenic influences, they 
are inseparable from concomitant mental happenings (e,g, the surging up 
of anxiety or obsessions), and whole patterns of complicated behaviour, 
breathing, may be involved. The motor rigidity of the patient’s Parkinsonian 
state may be paralleled by a lack of the normal drive and fluidity of thought 
or behaviour. Memory, however, and grasp are unaffected. The obsessional 
symptoms sometimes occur quite apart from oculogyric crises, and may 
greatly distress the patient. Depressive phases may result in suicide, which 
is fostered, as it were, by the keen appreciation which many patients have 
of their ruined careers and their almost imbecile appearance, so different 
from what they were and, indeed, from what they still know themselves 
to be. Paranoid, and especially schizophrenic, symptoms may develop in 
the later stages. 

The younger the patient the more likely is it that he will develop dis- 
agreeable anomalies of personality, and have attacks of restlessness or even 
be permanently restless. Many children and adolescents after their aouie 
attack become social problems : they play stupid ot cruel tricks, they M; 
everyone they can by the ears, they may steal, behave sexually in an outrageous 
way or accuse others of sexual offences against them. Their activity is 
not always purposive, nor always antisocial ; they make the same impression 
as a monkey might who is sometimes mischievous but always on the move. 
There may be no Parkinsonism in these cases. The prognosis is not good, 
and they almost always do better when subjected to the regime 61 an 
appropriate institution ; they do badly at home or in places where 
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what maj be termed normal deUnquente and social problems ” are 
cared for. 

Sydenham’s Chobea. — The usual mental changes here are lability of 
affect and irritability. These are seen as naughtiness^ outbursts of anger 
or crying, resentment at sudden noise or light ; in others there is lessened 
spontaneity, often masked by the choreic movements. In more severe 
cases, especially in older children, these changes are accentuated ; in the 
fleeting phases of anger or terror there may be slight delusional trends. 
Still more severe forms, with delirium, hallucinations, delusions of persecu- 
tion and much excitement, are seen in adults, e.ff. in chorea gravidarum. 

The tics and compulsive utterances (Gilles de la Tourette’s disease) 
which may follow chorea are evidence of the interplay between hereditary, 
psychic and structural factors. Chorea is more prone to occur in those whose 
families show nervous disorders, especially schizophrenia. The motor 
after-effects, especially tics, appear and disappear under emotional influences ; 
they are also conditioned by the original choreic disturbance of neuro- 
muscular function. The obscene ejaculations of la Tourette’s disease are 
dependent on much the same articulatory and respiratory hyperkinesias as 
are the breathing spasms of encephalitis lethargica, though they are also 
dependent on psychological tendencies and experiences. They illustrate 
how psychological influences work through available bodily structures and 
functions, whether morbid or healthy. The obsessional element in this 
affection is comparable to that in encephalitis lethargica. 

Disseminated Sclerosis. — Slight deviations from mental health are 
frequent, but obvious ones rare in this disease. Affective lability may be 
conjoined with a slight disorder of judgment, so that a baseless euphoria 
develops, but this is not universal, and many of the patients are depressed. 
Acute outbursts of excitement, hallucinosis or delirium occur in a few cases, 
and dementia in the advanced stages. The most important mental disorder 
in them is that which appears as hysteria. A hysterical personality has not been 
present in these patients before the disease began, and the symptoms are in 
that respect only dubiously hysterical ; they do, however, in other respects 
conform, in that they can be evoked psychologically and removed psycho- 
logically ; they may centre on, and elaborate, actual anomalies, e.ff. of move- 
ment or sensation, and may still yield to hypnosis or other psychological 
measures. They can greatly confuse the diagnosis. 

Schildbr’s Disease. — In this disease profound dementia gradually 
develops along with the blindness, deafness, aphasia and agnosia and other 
focal symptoms. In the juvenile cases there may be at first disturbances 
of behaviour like those of juvenile encephalitis lethargica. 

Paralysis Agitans. — This may be accompanied by hypochondriacal 
depression. Sometimes this is an expression of the cerebral disease which 
also causes the Parkinsonism, and in that case the prognosis is bad ; some- 
times it is a recurrence of depressive attacks which have occurred at times of 
stress earlier in the patient^s life- and then the outlook is fairly favourable. 
Senile dementia is, of course, not infrequent in these elderly patients. 

Cerebral Tumour. — ^Apart from any aphasia and apraxia, the mental 
state here is more closely related to general intracranial tension than to any 
local disturbance. The size and rate of growth of tiie tumour are therefore 
important in this regard. If rapidly growing, there is more disturbance of 
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consoioosness, with impaired memory, disorientation, incoherence and, 
sometimes, hallucinations and confab^ation ; this clouding of the mmd 
fluctuates a good deal* In more slowly growing tumours, lucidity is preserved 
and change of disposition is the prominent feature. The patient’s earlier 
tendencies get freer play, unsuspected ones appear, and a series of foolish 
investnaents, for example, or homosexual escapades may for years divert 
attention from the organic disease. The moria, or fatuous wit and cheerfulness, 
often attributed to frontal tumours but also found in other cerebral diseases, 
may give the impression of being a hysterical pseudo-dementia ; other 
apparently psychogenic symptoms may prove misleading. A straightforward 
depressive attack can occur, or indeed any “ functional ” syndrome. 

Hallucinations may depend on a focal lesion, as in the cases in which 
they are limited to the hemianopic field, or are solely of taste and smell* 

In Cerebral Abscess the mental symptoms are those of tumour with or 
without others due to meningitis. In Acute Meningitis there may be 
delirium, preceded during the prodromal stage by irritable apathy, and 
followed by months of moody neurasthenia. 

Cerebral Trauma. — After concussion there is retrograde amnesia ; 
the extent of this and the rapidity with which it diminishes depends on the 
amount of cerebral damage. In rare instances delirium ensues : it has little 
that is characteristic, and is more frequent in alcoholic and elderly people ; 
a Korsakoff syndrome may develop. Twilight-states are rather more common ; 
during them acts of violence may be committed, as in epilepsy, and after- 
wards quite forgotten. Traumatic epilepsy may follow. The later changes 
in personality are commonly those that may be found lingering after any 
toxic or other structural impairment of the brain. But sometimes the dis- 
turbance of consciousness is more persistent, the intellectual damage greater, 
the deterioration progressive ; in such cases there is usually cerebral arterial 
disease, an unrecognised alcoholism, cerebral tumour, G.P.I., or some other 
complicating factor. In predisposed persons the cranial injury may be 
responsible for a melancholic attack, schizophrenia, or other “ functional ” 
syndrome ; the prognosis is usually good oven if the illness lasts many 
months. 

Hysterical symptoms occur frequently after cerebral trauma. This is 
partly because of the site of the injury, which favours vague physiogenic 
symptoms that respond readily to emotional and other psychological influences. 
Many of these symptoms are, however, produced by psychical rather than 
physical mechanisms* Not injured cells, but mental attitudes are at 
the bottom of the tremblings, faintings, weakness, pareesthesiae and other 
troubles so often the sequel of a trauma in itself little likely to have such 
effects. They are not responses to the actual injury, but to the situation created 
by the injury. Compensation may play a large part in this. It is as unwise 
to dub all such vague post-traumatic phenomena hysterical as to attribute 
them entirely to the direct injury. If there is slight amnesia of the typical 
kind, with difficulty in concentration and headache, it is fairly probable that 
these are physiogenic residues *, if there has been an interval between the 
actual concussion and the appearance of the indeterminate symptoms, and 
an adequate psycho^enesis (e.g. claims for compensation, with repeated 
medical examinations, and patent uncertainty among the experts) the 
condition is likely to be hysterical. Much will, of course, depend on the neuro- 
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logical and other findings, including the demonstration of localised lesions ; 
thus, damage to the frontal lobes may much change the personality, and in 
other sites be responsible for an apraxia, say, or a visual defect. 

Epilepsy. — Although the motor seizure is the chief symptom of epilepsy 
and the only decisive one in diagnosis, there are minor or e(|uivalent symptoms, 
as well as delirium, twilight-states and dementia, to be included among the 
mental disorders of this illness. The minor symptoms are much rarer in 
synmtomatie epilepsies than in the “ idiopathic form. 

Instead of a major fit the patient may become unconscious ; or he may 
pass into a twilight-state in which for a few minutes or longer he wanders 
about in a dazed way and does inappropriate things, having afterwards com- 
{dete amnesia for all this ; or there may be a sudden interruption of action 
and speech, duriag which the patient remains immobile or makes some 
automatic or aimless movements. Epileptic furor is a delirious state 
in which acts of violence may be committed : it lasts often for several days, 
is accompanied by disorientation and hallucinosis, and is much rarer than is 
popularly or forensically supposed. All the states of disturbed consciousness 
mentioned above are most often seen as equivalents for a seizure ; the 
twilight-states, however, may precede the motor attack, follow it, or be 
accompanied by a few violent clonic movements. 

Apart from their seizures epileptics are prone to swings of mood — towards 
anger, shallow sentimentalism or depression — ^which may pass over into a 
fugue, during which the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms 
of the epilepsy, except that it is greater if attacks occur very often. Apparent 
dementia may be the result of intoxication with bromide, or of the idleness 
and sterile life in an institution. When there is genuine dementia, it begins 
as a faint loss of interest and concentration, with increased sensitiveness to 
supposed slights, then memory falls off somewhat, the trivial and the impor- 
tant are muddled together, and the patient talks with much circumlocution ; 
he is fond of needless system, assumes and parades virtues he has not, e,g, an 
intellectual bias or a devout spirit, and is childishly pleased when anyone praises 
him. Later, a profound dementia may supervene, but this is not common ; 
it is open to question whether the changes of character just described are 
necessarily part of a dementing process. It is certain that many epileptics 
who exhibit some of the most disagreeable features of this sort never become 
plainly demented, and that many severe epileptics are free not only from 
dementia but also from these traits. There is ground for regarding this 
impulsive, pretentious, fawning and snarling way of some epileptics as 
partly a variable expression of their constitutional predisposition (to which 
the motor seizures are likewise due), and partly as a reaction to their situation. 
Consequently it is much less evident, or not evident at all, in those who in 
spite of their fits live comparatively normal lives. 

E, INTOXICATIONS 
1. Alcoholic Disorders 

Alcohol is so permissible and trusted a poison, so easy of access for 
those who wish to escape from their troubles, that it is resorted to in excess 



ORGANIC DISORDERS lgS7 

by makdjuflted persons of every type ; consequently its efieots rmy com* 
plicate or be complicated by the psychopathic anomaly which favoured th e 
taking of the drug, episodic excitement or depression, anxiety, cerebzal 
arterial disease, syphilis, paranoid states, epilepsy, hysteria. The acute 
effects of a single dose of alcohol are either the well-known phenomena Of 
intoxication, or an excitement (mania a potu) sometimes with clouding of 
consciousness. The excitement is commoner in people with cerebral trauma, 
arteriosclerosis, epilepsy, or unstable hysterical personality, and in them 
may lead to acts of violence ; rarely it may occur in normal persons who have 
taken alcohol when they were exhausted or upset. 

In chronic drunkards, a dementing demoralisation can occur. Their 
narrowing of interest, superficiality of thought, weakness of memory and 
moral decrepitude are reminiscent of what happens in many epileptics and 
some early general paralytics. The crudeness and even brutality of their 
conduct is in ill accord with their maudlin prating about virtues and their 
pothouse jollity. The mood of these men can be as labile as their abandon- 
ment to it is constant : they pass from rage to weeping, and laugh soon 
after, with no shame for themselves and no thought for the miseries they 
put on their families. Such degradation is of course far from being the 
rule : some chronic alcoholics become only cheap editions of themselves, 
with their former qualities underlined or smudged rather than defaced ; 
they are perhaps weak and irritable, untrustworthy or lying, but not given 
to savage fury, nor grossly damaged in judgment and social feeling. Some 
of them develop delusions, especially of jealousy. They collect, as paranoid 
people of other kinds do, scraps of alleged evidence which they piece together 
to prove their suspicions right ; complicated delusions of persecution, how- 
ever, they rarely develop. Sometimes the delusions of jealousy fade as the 
patient gets more and more facile, but more often they persist as a chronic 
insanity and are of the greatest danger to the suspected wife ; murder is 
not unknown in such cases. The nature of the delusions is to be attributed 
in part to the lessened sexual potency of rJironic drunkards and to the 
domestic wretchedness and aversion they often create, as well as to the 
same causes as in ** functional ” paranoid states, where such delusions are 
also common, especially in middle life. 

The symptoms of delirium tremens would appear to differ in nothing 
but severity from the essential symptoms of any delirium (see p. 1824), Some 
observers, however, deny this. The anxiety amounts to terror, mixed oddly 
enough with euphoria ; optic and cutaneous hallucinations are vivid and 
restlessness can be extreme. There is almost complete sleeplessness, and 
much disorientation as to time and place, but not as to personal identity. 
The patient’s attention wavers between his hallucinated and his actual 
surroundings, but can usually be caught and held for a few moments. He is 
very suggestible, as most chronic drunkards are ; pressing on his eyeballs, 
for example, will very likely make him see whatever one tells him he sees, 
and he will read aloud from a blank sheet if one wants him to. Among 
the visual hallucinations may be miniature ones (micropsia), and many 
illusional perceptions. , The content of the hallucinations changes rapidly, 
and a false perception in one field (e.g. a vestibular one) tends to 
evoke others {e.g. of sight, touch, or hiring). Insight is commody lackinc ; 
afterwards there is patchy amnesia for what has happened in tne 
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delirium. The death rate, with adequate treatment, has been about one in 
seven ; and of those who die most of the men are under 40, and most of the 
women under 45. 

In acute alcoholic hallucmosis auditory hallucinations of a persecutory 
kind are prominent and consciousness is not notably clouded. It is rarer 
than delirium tremens, and is more prone to follow a bout or orgy of drunken- 
ness. The patient is frightened, but not obviously out of his mind ; he is 
correctly orientated and may be able to go about his business for days. 
Auditory hallucinations are vivid and insistent, after a premonitory phase 
in which there are sensitiveness to sounds, and roaring, singing, hissing, etc., 
in the ears. Tormenting voices, sharply localised but seldom fastened upon 
bystanders, abuse, threaten or discuss the patient : they may say his wife 
plays him false, order him to kill himself, describe his every movement, 
especially at private moments in the bath or lavatory, cast up his more 
shameful secrets at him, shout his thoughts aloud. There may be many 
voices, of men, women, and children, all talking together and perhaps rising 
and falling in the same rhythm as his pulse. They are so real that the 
patient answers them ; he may be in doubt about the presence of his tor- 
mentors and may shout back insults to see if a blow will follow from the 
owners of these evasive pursuing voices. Hallucinations of sight and other 
senses are far less prominent than those of hearing ; cutaneous ones, e,g. of 
being sprayed with a cold liquid, are not uncommon. Delusions are usually 
inconspicuous : they are as a rule attempts to account for the hallucina- 
tions, and they commonly fade out of the picture or pass into a chronic 
persecutory disorder. Flight or acts of violence may result from the 
patient’s fear or anger. Usually it is a matter of only 2 or 3 weeks 
before the hallucinosis clears up, if no further alcohol be drunk ; sometimes, 
however, a delusional state, more rarely a Korsakoff picture, supervenes in 
predisposed persons. After recoveiy, there is little or no amnesia for the 
events of the hallucinosis. Relapse is to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. 
Nor, as stated on p. 1825, is it limited to alcoholism ; it can follow 
other severe chemical and mechanical injuries to the brain. In alcoholics it 
is commoner in middle life, developing either insidiously in the course of 
chronic alcoholic demoralisation, or after delirium tremens ; women are 
especially prone to develop this syndrome after the delirium. The symptoms 
have already been described. The disorientation, superficial appearance 
of clarity, incapacity for initial perception and subsequent recall (extending 
often to most of the material of memory) yet with retention of some capacity 
for learning by repetition, along with confabulation, dullness of emotion 
and initiative, and grossly impaired judgment make a striking picture. 
Complete recovery is on the whole uncommon, occurring in less than a quarter 
of all cases. The mortality rate is higher in women and older people, in those 
with acute onset and with a red-cell count below 3,000,000, or with a rise in 
the protein content of the C.S.F. It does not correlate with the severity of 
the peripheral neuritis. 

Chronic Delusional States have been referred to above ; they are 
sometimes called alcoholic paranoia, but inappropriately so ; jealousy 
is the commonest and most dangerous feature. Alcoholic epilepsy has been 
described. It is no more than a symptomatic epilepsy, often atypical ; some- 
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I times in unstable hysterical patients it may be brought about through over- 
breathing when intoxicated. 

Diagnosis. — The diagnosis of alcoholic psychoses must depend much 
more on a history of drunkenness in any patient than on his clinical psychiatric 
features, none of which are limited to alcoholic disorder. Since, however, 
alcohol is far the commonest cause of most of the toxic abnormalities described, 
it can be safely presumed in some cases in which the certain history of addiction 
is unobtainable. 

Differential diagnosis, so far as SBtiology is concerned, will turn on somatic 
findings, including the results of chemical and biological tests. If the form 
of the disorder is in question, the chief diagnostic difficulty arises with acute 
hallucinosis and the chronic delusional varieties. A hallucinosis of fiiTniUr 
type can occur in schizophrenia and in affective disorders, but in the latter 
is recognisable by the ideas of self-reproach expressed ; the differentiation 
from schizophrenia is difficult, since in many of the cases the progress of the 
disorder is towards a chronic schizophrenic psychosis, and one may suppose 
that in these patients the intoxication had activated, as it were, the same 
mechanisms as those involved in schizophrenia, or had complicated a schizo- 
phrenic illness. This applies also to the chronic psychosis with delusions of 
jealousy. There is no value in differentiating carefully the clinical varieties 
of alcoholic psychoses, since they overlap. 

Treatment. — ^Prophylaxis is the main thing. The incidence of alcoholic 
psychoses in London has fallen to one-third of what it was before the War of 
1914-1918 ; and this may be attributed almost entirely to social influences, of 
which the increased cost of alcoholic drinks is the most effective. Individual 
prophylaxis is scarcely to be considered, save as a by-product of psychiatric 
treatment, since a great proportion of unstable persons are potential 
drunkards, and in any case we cannot yet tell which alcoholics will become 
mentally ill through their drinking. Social prophylaxis is so immeasurably 
better in forestalling alcoholism and the psychoses and degradation that 
sometimes spring from alcoholism, that deliberate individual prevention is 
here negligible. 

When alcoholism is itself to be treated, independently of its ill-effects 
upon mental health, the problem is that of any drug addiction. Absolute 
removal of the drug is essential, yet this cannot be done unless the patient, 
the treatment, or the environment is exceptional. A suitably exceptional 
environment can be provided by getting the patient into a hospital or home 
where he cannot obtain the alcohol he desires, but the other requirements 
are more difficult to meet. The exceptional patient who after years of excess 
can put aside alcohol while it is within his reach is as rare as the treatment 
that can bring him to this state ; and when such a change does occur, a 
great emotional upheaval, e,g, bereavement, religious conversion, fear of 
death, has usually led to it. For the most part, treatment of alcoholism 
without restrictions upon access to the drug is a failure ; the restrictions 
must at first be imposed from without, not left to the patient’s self-control 
and judgment. He should remain in the hospital or home for a year at least. 
Psychotherapy is an essential feature of the treatment in those cases in 
which inner struggles and neurotic disabilities have been the basis for the 
addiction; it must, however, be conjoined with social and other measures 
(see p. 1815). Special ohemic^ methods have little or no value. 



1840 PSYCHOLOGICAL MEDICINE 

The giamr mental disordets due to alcohol need hcsmtal treatment. 
Delirium tremens should be treated as far as potieible wiwut hypnoties, 
which hsTe little effect upon the excitement and deeplessness unless employed 
in dangerous doses ; if any, paraldehyde or hyoscine should be used. Citeu- 
lato^ failure and accidental self-injury are most to be guarded against. The 
continuous bath at body temperature is sometimes beneficial ; otherwise the 
patient should be in bed with a minimum of necessary restraint, the company 
of an experienced nurse, and ensurance of adequate diet — mainly fluids and 
glucose and large amounts of vitamin B^. No alcohol should be given. 
Occasionally lumbar puncture is helpful, 

Sspedal care must be taken against the early discharge from hospital of 
alcoholics with delusions of jealousy. If they have been certified, they may 
add a deep resentment on this score to their other grounds of morbid hatred, 
and there is grave danger that they may, if they resume drinking, attack 
their wives murderously. 


2. Moephikism 

Only the effects of this belong among the organic disorders ; its causes, 
and the incapacity of the addict to escape from it, are due to social and 
intrinsic factors, not to any physical damage. Weak, unstable, unhappy 
people, e.g. many homosexuals, are most likely to become addicts ; it is rare 
to meet an addict who has not shown pronounced psychopathic traits before 
his addiction began ; and few of those who profess to have been seduced into 
the habit by more or less injudicious administration of morphine for some pain 
they had, are in that telling the whole truth. Yet it is a wise caution that 
withholds morphine from all chronic disease that is not hopelessly progressive, 
and hesitates to prescribe it at all for those whose personality or opportunities 
make the risk of addiction greater. 

Symptoms. — These are not at first noteworthy, unless the patient be seen 
during the next 2 or 3 hours after he has taken his drug. The symptoms of 
withdrawal, sometimes severe, are more likely to occur in those whose toler- 
ance has been raised by the habit ; they consist of yawning, sneezing, over- 
flow of tears and saliva, fullness in the head, then restless movements, malaise, 
twitching in the face, tremors, palpitation, indigestion, vomiting, diarrhoea, 
strangury, sleeplessness, and circulatory upset which may go on to collapse. 

It is diificmt to jn^e how far the drug itself is responsible for the de- 
moralisation that is met with in chronic morphine addicts; probably as 
important in causing it are the psychopathic personality of the addict, and 
the underhand life he must lead. Laziness and lying are frequent, and the 
patieut may resort to subterfuges, or even crimes, to get his drug. Dementia 
does ttdt occur ; delirium is rare. The physical effects of chronic morphinism 
are diiyness of the skin, hair, and natls, constipation and anorexia, partial 
impotence, and poor resistance to infection. 

Prognosis — ^This is poor as regards recovery from the addiction. The 
more normal the patient's personality, the better the outlook. After apparent 
cure, however, relapse is frequent, and the outlook is then correspondingly 
worse unless the patient can be stopped from gettiim the dmg. Many 
morphine addicts also take aicoholi cocaine, and such other drugs as they can 
get. Suicide with morphine is not uncommon^ for obvious reagann. l^th 
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is soodetimes the result of cutaneous infectioils, especially when the patient 
is grossly undernourished. 

Treatment. — This must be in an appropriate institution ; general 
hospitals seldom have the necessary facilities. Treatment at home is bound 
to be a failure. It should he impossible for the patient, however skilled in 
Stratagems, to get hold of morjmine. He should, if possible, contract to 
stay for at least 2 months. The withdrawal of the drug should be abrupt 
and total, except in very debilitated patients ; “ tapering-off ” prolongs 
the distressing period of withdrawal symptoms and gives opportunity for the 
patient to develop psychopathic reactions and dodges. If the patient's 
condition demand a gradual withdrawal, this need seldom extend over more 
than a fortnight. When an abrupt end has been put to the taking of morphine, 
the rigours of the first 4 or 6 days (after which the worst is over) can be 
alleviated by sedatives in fairly large doses, copious fluids, warm baths^ 
massage and fresh air ; gastric lavage and alkalies help, and for circulatory 
symptoms caffeine may be given, with small doses of morphine also in very 
severe cases. After this phase is past, sleeplessness may still be intractable : 
in giving sedatives or hypnotics for this, barbiturates and paraldehyde, with 
occasional doses of hyoscine, are the safest, but should be used sparingly, 
with frequent changes and, it need hardly be said, complete refusal to let the 
patient know what he is having. Psychological treatment is of great im- 
portance, but there is no specific technique applicable to this addiction. 
To be successful, the psychological treatment requires the co-operation of the 
patient’s family as well as of the patient himself, and it will be wise for him to 
keep in touch with his physician for years. The great difficulty of getting the 
drug in this country, because of the vigilance of the Home Office, is an im- 
mensely favourable factor after active medical treatment has ceased. It 
is wise for the patients to eschew alcohol and, of course, all hypnotic 
drugs. 


3. Other Intoxications 

Gocainism is very rare in England. The causes and symptoms are 
similar to those of other addictions, e,g. alcohol and morphine. Deliria, 
hallucinations, Korsakoff syndrome, or demoralisation can occur : in the 
former conditions microptic and cutaneous hallucinations, e,g. of bugs under 
the skin, are prominent. A paranoid schizophrenic state sometimes comes 
on, usually clearing up after the drug has been stopped. In treatment what 
was said of morphinism mostly applies here, though withdrawal symptoms 
are far less severe. 

Bromide intoxication is common, and often unrecognised. It is probably 
now in England the most frequent cause, after alcohol, of mental disorder 
dtte to a drug. All the organm syndromes can occur, usually as comjjlica- 
tions of a pre-existing disorder for which the bromide has been^ presenbedf. 
A delirium and a paranoid confusional state or lachrymose amnesic syndrome 
are the usual forms. In the more long-standing and severe forms cacheria, 
circulatory failure, and- even death may occur. Acne and other physical 
signs of intoxication or idiosyncrasy may not be evident. Diagnosis rests on 
the history and the amount of bromide found in the blood, more than 60 
mgms. per 100 c.c. being indicative of a considerable intake or retention of 
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bromide. Treatment consists in complete withdrawal of the drug, promotion 
of its excretion by giving sodium chloride and fluids in large quantities, and 
general physical and psychiatric measures. 

Barbituric add derivatives^ such as barbitone (veronal) and phenobarbitone 
(limiinal), can in rare cases lead to apparent euphoric dementia, likely to be 
nustaken for general paralysis because of the ataxia, tremor, articulatory 
disorder, and other neurological signs. Recovery is the rule when the drug 
is stopped. Picrotoxin may be needed for acute poisoning. For the addiction 
itself, essentially the same problems and methods of treatment are in question 
as with other drug addiction. This applies also to ether, chloral, and 
paraldehyde. 

Mercury and lead poisoning may lead to mental disorder (see pp. 376 
and 366), manyariese to a Parkinsonian syndrome with compulsive symptoms 
(reminiscent of encephalitis lethargica) and a mild paranoid or euphoric 
dementia ; and benzene or carbon disulphide may cause delirium. 

Acute carbon monoxide poisoning in rare instances leaves behind severe 
mental disorder of the anmesic-aphasic kind, which may not become apparent 
until several weeks after the recovery of consciousness. More commonly, 
it results in a clinical picture almost indistinguishable from hysteria ; this 
may take months to clear up, and is in no wise benefited by psychotherapy. 
Chronic poisoning by small quantities of carbon monoxide causes neuras- 
thenia. 


F. INFECTIONS AND EXHAUSTIVE DISORDERS 
1. Infectious Toxemias 

Delirium and a Korsakoff syndrome are the more actue, and naurasthenia 
the milder, signs of mental disorder due to an infectious fever. In many 
of the cases, however, in which mental disorder is attributed to “ sepsis ” 
or other infection, either the mental changes are unconnected with the 
infectious process or there has not been an infectious process, as is often 
found when one inquires into an alleged attack of ‘‘ influenza ” and finds 
it was nothing of the kind. There are three possibilities : the mental changes 
are mainly due to the infection ; they are independent of the infection ; 
they are partly due to the infection and partly to other, usually constitu- 
tional, causes. The depression that occurs in and after many infections 
is usually of the third category mentioned ; delirium instances the first 
possibility ; and the second is often exemplified when some non-organic 
syndrome is put down to latent sepsis ” in the bowel or the tooth socket 
or some rather inaccessible cavity. It is not that infectious toxaemia is 
always innocent of doing this sort of psychiatric harm, but that it is far 
too often charged with the offence when it is blameless. 

Wherever a delirium or other mental disturbance of one infection differs 
from that of another, e.g, the delirium of typhoid from that of pneumonia, 
the difference lies only in the severity and "duration of the physical effects 
of the intoxication and in the peculiarities of the affected person ; no mental 
symptoms specific to any one infection can be demonstrated. Amon^ the 
individual peculiarities just mentioned must be included a constitutional 
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ptediBposition or readiness to respond with symptomatic psychoses to mainly 
physical ills. 

There arc a few infections that hardly ever cause mental disturbance, 
e.g, tetaniu and diphtheria ; others do so by their local cerebral incidence, 
e.g^ malaria or encephalitis lethargica. TuherciUasis, from its chronicity and 
its occasional incidence on the central nervous systemj has a special position. 
Its treatment, moreover, especially in the pulmonary form, necessitates an 
abnormal, unsatisfying life for a time, and this with the toxasmia seema to be 
responsible for euphoric or anxious restlessness in which erotic tendencies 
and irritability are often prominent. Spes phthisica is partly attributable 
to toxic euphoria, in part it is a form' of over-compensation for fear. 


2. Exhaustion and Inanition 

These, especially if conjoined with some shattering experience — an earth- 
quake, an invasion, a bereavement — bring about severe mental disturb- 
ance, e.g. a twilight-state or a delirium. Hemorrhage and cachexia may 
be responsible for “ light-headedness,” as in advanced carcinoma, or after 
a severe operation. 


G, METABOLIC, ENDOCRINE, AND VISCERAL DISEASE 
1. Metabolic Disordebs 

Various metabolic disorders can similarly, t.e. non-specifically, affect 
mental health. Diabetes, for example, which is especially frequent in families 
with a predisposition to affective psychosis, may be accompanied by transient 
phases of depression, anxiety or excitement which correspond to changes 
in the blood-sugar level, or a ketosis may be ushered in by mild delirium. 
A diabetic pseudoparesis, with peripheral neuritis may cause slight diffi- 
culty in diagnosis. In children, insufficient carbohydrates may be responsible 
for anxiety, naughtiness, and other disturbances of behaviour. Anomalous 
psychic states may be produced in the rare condition of hyperinsulinism, 
and be mistaken for hysteria or an anxiety state of the psychogenic sort. 
Govt may occur in people predisposed to affective disorder ; often a de- 
pressive phase precedes an attack. Alkalosis and anoxsemia may each 
be the cause of mental disturbance of the organic type. In 'pernicious 
ancemia there may be symptoms, e,g. an acute confusional state, referable 
to the structural changes in the central nervous system, but more often 
depression occurs without “ organic ” features ; mania can also occur, 
and in some cases a chronic paranoid condition. The more ‘‘ organic ” 
the picture, the poorer the prognosis for a return to mental healtffi. Of 
deficiency diseases pellagra is the one most commonly productive of mental 
disorder. It must be remembered that a long-standing anorexia, of psycho- 
genic origin, or occurring in the course of a chronic melancholia, may itself 
lead to a pellagroid conmtion, so that the symptoms of mental disorder will 
then be those of the original illness plus those due to the deficiency. The 
clinical picture is sometimes very like that of hysteria ; or the usual organic 
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syndromes may be produced, especially florid confusion with perhaps 
hallucinations of fire. 

In the metabolic disorders just mentioned the physical phenomena are 
relatively coarse and obvious. It is in some cases proven and m others highly 
probable that less obvious metabolic disturbances are either among the 

K 'mary symptoms of functional ” mental illness, or are its pathological 
}is. The acid-base equilibrium and the electrolytes of the blood, the meta- 
bolism of carbohydrate, fat, and protein, and the chemical regulation of the 
vegetative activities are all, in such forms of mental illness as schizophrenia 
and mania, subject to changes which have not as yet been used in the pathology 
or treatment of these conditions, because the findings are not sufficiently 
constant or specific ; it is also likely that our methods of investigation are not 
delicate enough. 

2. Endocrine Disorders 

These play a more prominent role in the investigations than in the clinical 
practice of psychiatry. Many endocrine preparations have, it is true, been 
administered to schizophrenic, sexually perverted, and melancholic patients, 
either empirically or in accordance with a premature and ill-devised theory, 
but the good results of all this are negligible. (Estrin treatment of meno- 
pausal neuro-vegetative symptoms is a rational procedure. The blind use 
of the endocrine glands in the theory and practice of psychiatry has had 
its day. 

Exophthalmic goitre is more prone to occur in anxious, nervous people, 
especially after some sudden shock. The usual concomitants — restlessness, 
tension, irritability, difficulty of concentration, and liability to sudden 
changes of mood — ^may be complicated by a definite mania or depression 
and, if the disease be severe or advanced, delirium and confusion may super- 
vene. Though such organic syndromes mean as a rule a bad prognosis, they 
sometimes clear up dramatically after operation. The interaction of consti- 
tutional and psychogenic factors with the actual thyrogenic intoxication 
makes some treatment of the anxiety by psychological as well as other methods 
desirable in many cases of exophthalmic goitre, either as a preliminary or 
supplement to partial throidectomy. 

In adult myxcedema the slowing of mental activity may sometimes be 
accompanied by a chronic paranoid psychosis, or there may be a phase of 
excitement with hallucinations ; the variety of sjimdromes that can occur is 
referable to pre-existing constitutional tendencies and to the varying severity 
and rapidity of development of the thyroid deficiency. An apparently 
“ functional ’’ syndrome may precede the overt myxcsdema. 

Juvenile and congenital myxoedema is described elsewhere (see p. 495). 
Tetany may be signalised by epileptiform seizures, or there may be a 
proneness to psychogenic fits ; thus the patient may spontaneously over- 
breathe until a sufficient disturbance of calcium, etc., results in an induced 
convulsion. Hysterics sometimes use hyperventilation in this way to induce 
a passing tetany. In severe tetany a resistive lethargy or an excited incoherent 
confusion may occur. 

PituUa/ry diseases are more often accompanied by mental symptoms that 
are a comprehensible reaction to the physical symptoms than by'orgamc 
syndromes ; the latter when they occur may be due to increased intracranial 
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tension. In acromegaly, depression, reserve, touchiness, and irritability are 
not su^rising, though some acromegalics remain chee:rful as long as their 
disabilities are moderate, and sometimes there is a blindness to the disease, 
a lack of insight, even when it is advanced. In dystrophia adiposo-|;enitalis 
a rather childish placidity may be met. In adiposis dolorosa depresmon may 
be severe, or hysterical symptoms may develop. Simmonds’s disease may be 
a^mpanied by depression, severe anorexia, reaction to the psychosexual 
disturbance, and, in the later phases, by organic syndromes due tp the 
cachexia. Similarly, disorders of pituitary function have been found in some 
cases of “ anorexia nervosa/’ In Cushing’s basophil syndrome depression 
and other mental disturbances can occur : we have seen a severe paraphrenia 
develop during the course of the illness, 

Addison's disease is accompanied by a neurasthenia of which for a time the 
physical basis may be quite overlooked (as may also occur in myasthenia 
gravis) ; in the later stages delirium has been known to occur. 

Sexual epochs may in women be associated with mental disorder of the 
organic type, e.g, some psychoses of pregnancy and the puerperium. During 
pregnancy plain psychosis is rare, but hysterical symptoms, depression, and 
anxiety are fairly common, especially if the mother is reluctant to have another 
baby ; a gross psychosis may, however, break out during the latter months of 
pregnancy. The organic mental syndromes may develop along with poly- 
neuritis, eclampsia, or chorea gravidarum. Termination of the pregnancy is 
called for on account of the mental condition when there are symptoms of 
organic psychosis which are likely to get worse, a history of suicidal attempts 
or infanticide in connection with previous pregnancies and a depression again 
in this one, or if on other grounds there is a clear risk of suicide or other 
untoward result of the mental illness, should pregnancy continue. The 
decision is often a very difficult one, requiring an expert knowledge of 
psychiatry for the careful appraisal of aetiology and prognosis essential in 
every case. The question must turn mainly on the therapeutic value of 
terminating the pregnancy, so far as the mother’s mental state is concerned, 
as well as upon the stage of pregnancy reached. 

In the puerperium ‘‘ functional ” psychoses often develop in predisposed 
women ; if there be septicsBmia as well, a confusional state or a delirium, 
followed by a period of neurasthenia, may occur. In many cases the delirious 
puerperal psychosis clears up in a week or two ; the more endogenous varieties 
^ve sometimes a less satisfactory outcome than their form and onset suggest. 
Infanticide may occur in a puerperal psychosis, especially if the mother has, 
while pregnant, felt resentful at having a baby or been troubled by murderous 
preoccupations, e.g. obsessions. Psychoses of lactation are rare, and seldom 
of the organic type. Menstruation is apt to be associated with depression, 
irritability, and languor in many women, especially during the few days 
before the period begins ; there arc no menstrual psychoses, but the liability 
to suicide and to psychopathic reactions is somewhat higher at this time. 
Puberty and the climacteric are periods of stress during which schizophrenic 
and affective disorders may occur. The effects of castration are dependent 
on the age at which the gonads are removed : intellectual development is 
unaffected, but the emotional and conative activities of those castrated in 
adult life may be impaired. Neurasthenic symptoms are frequent, and in 
women anxiety symptoms may appear. 
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3. Yisoeral Disease 

This may be directly responsible for mental disorder of the organio 
type. Thus cardiac disorders predispose to an anxiety, which at night may 
take the form of mild delirium, with restlessness, terror, disorientation, and 
auditory and sometimes visual hallucinations. With improvement in the 
circulation, the mental symptoms disappear, or remain only as a moody 
unrest. Eeference has already been made to arterial hypertension (see 
p. 1829), The connection between alimentary disorders and neurasthenic 
states is well attested, and is striking in children. Jaundice may be accom- 
panied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy. Vreemia may disturb consciousness greatly, in 
the form of any of the organic syndromes, from a twilight-state to a euphoric 
dementia ; a Korsakoff condition can occur, but is infrequent. 


H. MENTAL DEFICIENCY 

As already stated, there is nothing in principle to separate these 
from other lorms of cerebral impairment save that they occur at an 
earlier stage of life. As with mental disorder, they shade into normality 
so that no man can say where stupidity ends and feeble-mindedness begins. 
Again, as with mental disorder, the same clinical picture may be due to 
a variety of causes ranging from heredity to trauma. They are, moreover, 
delimited rather by social than by other criteria, and they are not definitely 
associated with any constant pathological findings. In that they are capable 
of only limited improvement when well established, and that the intellectual 
functions are more obviously damaged than any others, their similarity 
to dementia is easily seen. They are not by any means cases of purely 
intellectual defect ; they represent, it is true, one extreme on the scale which 
has people of great intellectual ability at its other end ; but they are also 
examples of a general impairment of mind, affecting the emotional and 
conative functions, and often associated with a more general impairment 
of the whole organism, which may be seen in its physical structure. Since 
the milder forms are indistinguishable (except on an arbitrary reckoning) 
from what may be termed normal stupidity, it is difficult to use rigorously 
the official definition of mental defect, as a condition of arrested or incomplete 
development of mind existing before the age of 18 years, whether arising 
from inherent causes or induced by disease or injury ; but the description 
is serviceable. It should be recognised that, just as “ psychosis ** differs 
from “ neurosis ” only in a rough social sense, turning on the need for special 
care ; and “ neurosis ” from normality ” only in respect of the limitations 
the former imposes on one’s daily life as a social organism, so does the dis- 
tinction between normality and feeblemindedness, and between gross or 
certifiable deficiency and the lesser forms, turn on the social adaptation of 
the person in question. To complete the points of similarity there is recog- 
nised a “ moral defectiveness,” which has its parallel in some kmds of ** psycho- 
pathic personality.” The effects of encephalitis lethargies, parenchymatous 
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infantile and the delayed juvenile form, illustrate how important is the 
stage of OTOWth or maturity at which damage is' done, 

Etiology. — The common division is into primary and secondary, 
though an alternative distinction has been proposed between those who 
represent the lower extreme of normal variation (the “ subcultural group) 
and those in whom a gross structural pathology is discoverable. The primary 
or hereditary group is a large one, making up approximately three-quarters 
of all cases of mental defect. This is an estimate arrived at by independent 
workers, but likely to be changed as we acquire better methods of deter- 
mination and subtler views of the interplay between environment and 
heredity. The grosser the deficiency the less important the hereditary 
factor, except in some rare well-defined anomalies, such as amaurotic idiocy. 
Familial concentration of a given form of defect is specific for each clinical 
type. Dominant inheritance is more evident in the families of simpletons 
than of idiots. An incompletely dominant single factor or a combination of 
several genetic factors may be responsible. The mode of transmission of 
amaurotic familial idiocy and of phenylketonuria is recessive ; that of epiloia 
dominant. 

The environmental causes are prenatal (e.g, mongoloid idiocy), con- 
genital, or infantile {e.g, birth injury to the brain, meningo-encephalitis, 
hydrocephalus, cerebral syphilis). Various poisons and deficiencies may 
be responsible, as in the weU-known instance of cretinism, as well as certain 
malformations of the cerebral tissue, e.g. microgyria and porencephaly, and 
of the cranium, e.g. oxycephaly. Sensory defects, as in a deaf-mute, may 
greatly impair mental development. It is possible that some cases of schizo- 
phrenia beginning in the first few years of life are indistinguishable from 
mental defect and are diagnosed as such ; in more general terms, it may be 
said that the mechanisms commonly implicated in the adult illness schizo- 
phrenia may be those chiefly affected from the beginning in some cases 
diagnosed as mental defect. 

Pathology. — In many cases there are no E.gnificant findings ; this is 
particularly the case with high grade defect. It is probably impossible 
from the histological appearances to infer the extent of hereditary or exogenous 
causation. Developmental anomalies, such as general hypoplasia and 
macrogyria may, however, be mingled with evidences of a past lesion, as 
in porencephaly or hemiatrophy, or with signs of a disease actually present, 
as in amaurotic idiocy, cerebral lues, and tuberose sclerosis. 

Symptoms. — The customary classification is into idiots (who are too 
defective to be able to guard themselves against common physical dangers 
like falling into the fire), and imbeciles and feeble-minded persons (who 
need to be looked after because of their incapacity to manage their affairs 
or to profit by instruction). Imbeciles cannot earn their living ; the feeble- 
minded cannot get on in an ordinary school, but may learn a good deal 
in a special school and be able to earn a living. The criterion is in each 
case mainly a social one ; the same is true of “ moral defect,” i.e. mental 
defect coupled with strong vicious or criminal propensities. Although these 
terms are defined in an Act of Parliament, they are vague and of adminis- 
trative rather than medical use. At attempt has been made to render 
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them BMm precise by psycbotnetfio meszis ; tbe ettstotmury teste for i^eentit 

age are applied, and if the subject's intelligence-quotient ^ 

be less than 20, he is called an idiot ; if it be between 20 and 50, an imbecile ; 
if between 50 and 70 feeble-minded. It must, however, be recognised that 


though mental defect is mainly a matter of intellectual capacity, it is not 
solely this, and that intelligence tests, however valuable and trustworthy, 
cannot give a complete inmeation of the degree of mental defect. Even 
the intellectual defect may be uneven, showing much more in some tasks 
than in others, and it would be an error to suppose that a mentally defective 
person with a mental age of, say, years is mentally in the same state as 
a normal child aged 9^ years. 


The physical symptoms are chiefly due to lesions of the central nervous 
system: birth trauma may have led to paralysis, spasticity, athetosis: 
or there may be evidence of an inflammatory condition of the brain and 
its membranes, as from syphilis. The whole clinical picture may be greatly 
colonred by the motor disturbance, e.g. continual rocking and twisting 
movements, grimaces, and abnormal posture. The special senses may be 
affected, as the result of an independent anomaly, e,g, coloboma, misshapen 
ears ; or from a common cause, e.g, interstitial keratitis, the retinal changes 
of amaurotic Idiocy. It is dubious whether the stigmata of degenera- 
tion," such as a Gothic " palate or a Darwinian tubercle, occur any more 
frequently among defectives than in the rest of the population : at all events, 
there are none that can be used diagnostically, except m the case of mongoloid 
idiocy. There are, however, some correlations between somatic anomalies 
and mental defect. Thus, there are more physical defects among these 
people than in the average population, and this becomes more evident as 
one looks lower in the scale of mental defect, in which skeletal and cardio- 
vascular anomaKcs may fairly often be found, sometimes, but not always, 
due to thyroid or pituitary disorders. The mongoloid variety is described 


below. 


The mental symptoms are lack of intelligence and of the normal exercise 
and control of primitive tendencies. This may be extreme, as in idiots, who 
cannot be taught to feed themselves and keep clean or who can only just 
recognise their companions and make their elementary needs known — they 
are, indeed, much less intelligent than an animal. Imbeciles are usually 
incapable of learning and remembering any but very simple matters. They 
may, however, be able to do automatically what they cannot understand or 

S ut to independent puipose : thus, “ idiots savants " are especially clever at 
oing mental arithmetic, recalling dates and other such operations. What 
imbeciles manage to learn they cannot utilise in any but the most familiar 
circumstances. Abstract concepts ate too hard for them, and their judgment 
is as poor as their grasp or awareness of what is relevant in any situation. 
Though in many ways suggestible and accessible to flattery, they may be 
obstinate and egotistical, and readily fall into antisocial courses, e,g, pro- 
stitution, vagrancy, crime. Crude sexual offences or murder may be com- 
mitted as lightly as some minor deception. The personality of imbeciles 
variea widely : some are docile and kmdly, others rough or deceitful and 
tindictive. It depends much on their upbringing. It has been found that in 
satisfactory conditions only about 8 per cent, of defectives show antisocial or 
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liixHitteiome b<ihiikyi<»sT. But though tiie denatixHiB of pemmalitT' ma^ not 
load to 4eliiu|aeuof » it is eouu&on to find io msutally ilefieieBt pemous dofeoti 
of tempetamont and obaraoter, as wall as of intalligauce, wM<m axe reflected 
in social inaffioieuey. This is luost important in tha faebia-fninded, wbo 
kaye intelligence enough to leam an occupation; whether they can eam 
their livmg by it will depend on their character and the way they have been 
brought up. 

Many persons who are high-grade defeotives, when measured by fiimnal 
testSf are not taken to be such because of their social adaptabilit;^, their 
fluency and capacity for keeping their head above water as bng as economic 
and other stresses are light. There are instances of people classed as mentally 
defective during childhood, because of their backwardness in school and their 
low score in tests, who later in life amass money by their own efforts, or even 
hold a responsible position. A majority of high-grade defectives, however, 
live dependent and often troublesome lives ; at most they do simple repetitive 
work. Many of them are unstable creatures, whose psychopathic personality 
may be sufficiently antisocial for the term moral deflciency to apply to 
them. Hysterical trends may show themselves in crude phenomena, e,g. 
convulsions, counterfeit insanity or fantastic lying ; and religious and artistic 
pretensions may take in gullible followers and even lead to the founding of 
ephemeral movements. 

Defectives are prone to disturbances of mood, sometimes arising out of 
awareness of their inferiority and its social consequences. Sudden outbursts 
of excitement may show similarity to manic or catatonic hyperkinetic states ; 
they may be accompanied by a paranoid hallucinosis, mainly auditory, 
which clears up with startling rapidity in a day or two. In respect of these 
psychotic episodes, defectives are like epileptics and juvenile encephalitics, in 
whom a cerebral impairment has likewise occurred before the attainment of 
maturity. Some of the morbid phenomena, especially in idiots, are very 
similar to the disorders of motility seen in schizophrenics, because, it may be 
assumed, the same bodily mechanisms are implicated. 

The mongoloid type of idiocy is characterised by striking physical features. 
Probably the outcome of intra-uterine conditiom^ it is most frequent in last- 
bom children in a large family, or in children born of elderly mothers ; parental 
syphilis may occasionally be the cause. In many cases the brain-stem and 
cerebellum have been disproportionately small, and other signs of maldevelop- 
ment have been reported. It is likely that hereditary factors of a recessive 
nature also play a part. The condition is usually present from birth ; physical 
growth is slow, and has stopped by the time the child is fifteen. Defective 
growth of the skull, leading especially to abnormalities of the base and the 
orbit, are responsible for the peculiarities of cranial shape. The pituitary 
gland has been reported as showing an increase in eosinophil cells and deflci- 
ency of basophil cells. The appearance of these usually happy idiots and 
imbeciles is rather suggestive of a Mongol or of a foetus. The skull is small 
and round, and the junction of occiput and back of neck flat ; an epicanthic 
fold across each inner canthus, narrow tilted eye-slits and lids without lashes, 
red cheeks, fissured and often protruding tongue, stubby depressed nose 
with nostrils looking forward, irregular late-appearing teeth, coarse hair 
on the scalp, small facial bones and occasional neurological anomalies, such 
as nystagmus, make the head of every mongoloid a disagreeable but ready 
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index to his disorder. That the disorder is a general one the rest of his body 
testifies ; his limbs are lax and over-mobile at the joints ; he has broaa, 
clumsy feet and hands, with short fingers and a crease running straight 
across the palm, protuberant belly and low stature ; and perhaps a con- 
genital cardiac lesion. The similarity in a few respects to juvenile myxoedema, 
and the occasional concurrence of the two conditions sometimes make 
differential diagnosis difficult ; not all of the signs here mentioned need be 
present in any one case. On the mental side, there is a liveliness and ami- 
ability not often seen with so much intellectual defect : the patients like 
music and little jokes of a primitive sort ; they will imitate gestures, but 
seldom learn to speak properly with their rough harsh voices. 

The forms of deficiency due to thyroid insufficiency and cerebro-macular 
degeneration are referred to elsewhere (pp. 1844 and 1624). EpUoia is 
the name given to the rare condition m which tuberose sclerosis of the 
brain, adenoma sebaceum and tumours of the kidney and heart may be 
associated ; epilepsy is common, and there are gross mental disturbances. 
Gargoylism is a rare chondrodystrophy, with hepato-splenomegaly and mental 
deficiency. Phenylketonuria may be recognised by the characteristic meta- 
bolic disturbance. It is a hereditary disorder, due to a single autosomal 
recessive gene. 

Diagnosis. — ^Becognition of gross mental deficiency calls for no skill. 
The degree and kind of impairment, however, and the somatic variety or 
cause have to be worked out in every case. The latter problem — a minor 
one, except in the case of juvenile myxoedema and syphilis — is to be settled 
by careful physical examination and inquiry into the history. The former is a 
matter of assessing intelligence and social aptitude. 

The assessment of intelligence is nowadays a matter of giving the patient 
tests which have been standardised on average samples of the population. 
What is average or normal at a given age is therefore known, and the defective 
child’s performance can be compared with this. The most popular and 
serviceable tests are modifications of those put forward by Binet and Simon 
in 1908. As these may give a rating that depends unduly on the child’s 
educational opportunities and facility in language, and may not indicate 
special abilities, e.g, in mechanical matters, many other tests have been worked 
out which supplement or, in certain cases, replace the Binet scale. A child 
under the age of 5 cannot be satisfactorily dealt with by the Binet tests, 
which moreover have only limited value for measuring the intelligence of 
adults. It is difficult to agree about what in a normal cluld must be regarded 
as the limiting age at which he becomes of adult intelligence ; it is generally 
taken as 14 or 16 years. In all tests the emotional state of the subject is a 
factor that influences his performance. The emotional reactions to being 
tested must be taken, along with responses to more familiar situations, e.g. at 
home or at school, as evidence of the soundness or instability of the child’s 
personality ; by such criteria must be judged the social development of the 
patient, has fitness for living in the community or being put under lasting 
surveillance and control. 

Treatment. — Prophylactic. — Eugenic measures are desirable for the 
rare hereditary conditions, like amaurotic idiocy, and in the ca^ of those 
imbeciles and feeble-minded in whom genetic rather than environmental 
causes have been responsible for their maldevelopment and who are capable 
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and desirotig |>foc|^iang — ^idiots do not procreate. Voluntary sterilisation 
for eugenic reasons oas been recommended by a D^artmental Committee, 
but has not yet been explicitly sanctioned by law. Birth control, therefore, 
is the eugenic measure to be advised in cases in which defectives seem likely 
to transmit their defect ; unfortunately few such defectives can be relied on 
to observe contraceptive precautions effectively. Sewegation may indirectly 
serve the same end. Welbmanaged parturition and treatment of parental 
syphilis are the only other practicable ways of forestalling defect. 

Educational and sodah — Much improvement may be attained by the 
training of defectives : it is work for experts. Where there are special 
disabilities, e.g. of the senses, or of such capacities as reading and writing, 
attention to these may lift the child out of the class of mental defectives 
altogether. Whether the child lives at home or in a colony or institution 
will depend not only on the degree of his intellectual and social deficiency, 
but also on the adequacy of his home circumstances. There are many kinds 
of provision for the care of the 300,000 defectives in England and Wales, 
ranging from special schools and statutory supervision to mental hospitals ; 
40,000 defectives are in institutions and nearly 35,000 are under statutory 
supervision. Well-run colonies serve to socialize many defectives hitherto 
vicious or violent, who can then go out and live more or less usefully in the 
community. Some, however, prove intractable, especially those who have 
epileptic fits. 

Physical , — The bodily disturbances, e,g, contractures and paresis, call 
for orthopaedic treatment, which sometimes indirectly benefits the mental 
state. The treatment of the forms due to thyroid deficiency or syphilis is 
described elsewhere. 


AFFECTIVE DISORDER 

This is of three types : 

1. Manic excitement and hypomania. 

2. Melancholia and mild or neurasthenic Impression. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a 
more or less characteristic personality, and for each the cause of occurrence 
may be chiefly environmental or chiefly hereditary. Combinations are 
frequent (mixed forms), or there may be successive appearance of the different 
types, often with an interval between the attacks. A benign outcome or 
periodic course is the rule for the major forms, but not for the minor, which 
often tend to become chronic. This is partly because the environment can 
have more influence, whether for good or bad, on the course of the minor than 
of the major, more explosive and sweeping, forms. It would be a very 
convenient thing if endogenous cases could be sharply differentiated from 
psychogenic ones, as in the Kraepelinian scheme, but it cannot be done. 

Etiology. — I ntuinsio. — Heredity is the most constant single cause. 
Research has been mainly into the major manic-depressive cases. The 
genetic factor is weakly dominant. It may be that more than one gene is 
concerned, but this is hard to tell, because the predisposition to an affective 
disorder may be latent in persons who have not oten subjected to the stresses 
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that would make it manifest, and consequently the usual Mendelian figures 
are not obtained. The present state of knowledge is illustrated by studies 
on manio-depreasive twins, among whom 69 per cent, of those monozygotic 
(i.e. with identical heredity) were alike affected with the disorder, while the 
corresponding figure was only 16 per cent, for the dizygotic pairs (i,e. with 
dissimilar heredity). In the 31 per cent, of monozygotic twin pairs who were 
not alike in respect of mental illness, the difference must have lain in the 
environment, thus showing the relative importance of external factors in 
causing the inherited tendency to become manifest. Although not manifest 
as illness, the inherited tendency may express itself in bodily and mental 
constitution. 

The bodily habit that is found in a majority (not the overwhelming 
majority) of those with affective psychoses is called “ pyknic.’* It is best 
seen in men after the age of 30. It is characterised by large visceral cavities 
(head, thorax, belly), a tendency to fat on the trunk, slender shoulder girdle 
and extremities, stocky build, a broad face on a short massive neck, thick 
receding hair and, later, baldness, venules on the cheeks, and a disposition 
to artlmtis, gout, diabetes and especially arterio-sclerosis. As this John 
Bull build is so common in mentally healthy people, it cannot be regarded 
as a precursor of mental illness, but only as an indication that some of the 
constitutional and genetic causes, or biological requirements, for affective 
psychoses are present. 

The same is true of the mental constitution or personality. Here there 
are several groups, shading off on the one side, by way of cycloth 3 rmia and 
other intermediate forms of mild disorder, into definite affective psychosis, 
and on the other into normal and stable personality. There are those with 
a pervading gloominess, pessimism and feeling of insufficiency that spoils 
their lives ; others who are for ever anxious, keyed-up, wondering whether 
something has gone wrong or will go wrong, and whether it is their fault — 
careworn worrying creatures ; while a third group is made up of the lively, 
enterprising, confident, sociable people, whose euphoria is patent. Irrita- 
bility may be found in any of these groups, especially the second and the 
last. Contrasted or different features are often found mixed in the same 
patient. The most striking characteristic of the personality of manic- 
depressive patients is their ready responsiveness and lability of mood ; 
they fluctuate with their surroundings, and in many instances pass 
suddenly and with small occasion from one mood into another far removed 
from it. 

The signs of affective illness may appear in childhood, though major 
outbreaks of mania, depression or agitation are rare before puberty. When 
these occur, the phases are usually brief and the environmental influences 
strong. Milder forms are often regarded as normal, since night-terrors and 
other fears, mischievous gaiety and sulky gloom are all familiar enough in 
children ; it is the degree, occasion and persistence of the affect which must 
decide whether it is morbid. 

The psychological crises of pubeity are only occasionally affective— 
chiefly self-reproachful depression or agitation — but during adolescence 
the illness becomes more frequent ; it seldom, however, calls for mentol 
hospital care. Each menstrual period may be accompanied by depression 
or r^tlessness, usually coming on about two days before the period. In the 
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tliiird decade of life the number of cases steadily rises, and there is another 
peak in frequency between the ages of 45 and 55. The latter, ‘‘involu- 
tional,*’ cases show the influence of age strikingly, so much so that they axe 
often considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid 
depression and morbid anxiety of whatever degree ; for mania the frequency 
is highest before the age of 30, as also for afPective illnesses with a strong 
confusional flavour. Pregnancy is frequently accompanied by depression 
and agitation ; psychological factors are mainly responsible. After child- 
birth, though there be no septicsBmia, affective illness can occur, running a 
typical and often lengthy course. 

The female climacteric is a time when anxiety usually mounts, and 
is accepted as an ineluctable effect of “ the change.” It may become definite 
illness, persisting even for two or three years. It is doubtful whether there 
is a specific connection between the endocrine causes of the menopause and 
so-called climacteric insanity ; the melancholia then coming on is like the 
melancholia of five or ten years later, or the melancholia of middle aged and 
elderly men in whom the endocrine changes are not the same. The influence 
of sex as a whole is obscure. Women have this illness more than men, though 
the manic form is relatively more frequent in men. The reactivity is often 
greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in 
the incidence, but the little that is known points to environmental rather 
than intrinsic causes for this. It has been suggested that affective psychoses 
are commonly linked up with high intellectual gifts ; another says they have 
affinity with mental defect. The former statement has much better support 
than the latter, but both probably are fallacies depending on the material 
selected for study. 

Extrinsic. — Physical . — Chronic toxaemia and acute infections, especi- 
ally influenza and pneumonia, can be responsible for the illness. Various 
drugs help to heighten the anxiety to a morbid degree, e.g. alcohol in certain 
circumstances, insulin, or hyoscine. Cerebral trauma may provoke an attack. 
The list of physical factors could be much added to, but it must be borne 
in mind that wherever a distinctive, rather than incidental, physical cause 
can be found, the condition passes over into the category of organic 
psychoses. The most difficult cases in practice are those in which there is 
a question of cerebral arterio-sclerosis or exophthalmic goitre ; the affective 
disorders indisputably due to these two diseases may be quite indistinguish- 
able from others for which there is no such organic basis. The problem here 
is clinical rather than fundamental ; since vascular, cerebral, endocrine and 
autonomic functions are particularly concerned in the mechanism of emotional 
change, certain disturbances of the physical apparatus will necessarily be 
accompanied by many of the psychological phenomena of these emotional 
changes. The depression of paralysis agitans and the anxiety of coronary 
disease are of the same order. The notion that coitus interruptus and other 
sexual practices produce anxiety is unfounded, but they may contribute to it 
by psychological means. 

Psychical , — recent msfortune may be the cause : of such, there is a 
great variety, ranging from commonplace to tragic. Any calamity to which 
human beings are liable may provoke an affective breakdown. Sometimes 
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it IB induced by the insanity of a close relative. However trivial it seems to 
outsiders, the event that has precipitated an affective attack has been felt 
as a catastrophe by the patient ; mere are no records of great and sudden 
happiness causing an affective psychosis. The nearest approach to a specific 
connection between the precipitating happening and the tvpe of affective 
illness is seen in the anxiety disorders wluch follow a terrifying experience 
such as exposure to shell fire and bombardment from the air ; morbid depres- 
sion following bereavement, financial setbacks or degradation is an under- 
standable response, it is true, but to ascribe the type of response directly 
to the nature of the experience is specious, since on another occasion it may be 
with hilarious mania that the calamity is met. 

Moreover, the experiences of a lifetime will have determined what calami- 
ties are most felt ; they need not be calamities in other people’s eyes at all. 
Experiences, spread over years, are the common extrinsic cause of the more 
chronic neurotic forms of* affective illness : this applies least to chronic 
hypomania. In these chronic conditions the patient’s own behaviour has so 
much to do with what happens to him, as it were, from outside that to separate 
extrinsic from intrinsic is very hard. 

Patholog^r. — The physiological changes are characteristic only of 
emotional disturbance, not of morbid emotional disturbance ; and therefore 
they are not of diagnostic value. They consist in lability of blood-pressure 
and pulse-rate, abnormal motility of plain muscle, especially in the alimentary 
tract, carbohydrate disturbances, variations in cither direction of the rates of 
salivary and other secretions, and decreased psychogalvanic activity. The 
changes are variable from patient to patient and are not always discoverable. 
More significant are changes in basal metabolism, weight, sleep and men- 
struation ; loss of weight is the rule during the illness. Irregularity of menses 
and then amenorrhoea often occur. Hypercholesterinfiemia, rise in the blood 
iodine content, changes in the K/Ca ratio, and diminished cellular respiration 
have been alleged, not as yet conclusively. 

The psychological changes, in spite of great external differences, have the 
following in common : the morbid phenomena are in accordance with the 
prevailing mood, though not wholly derivable from it ; thought is less pur- 
posively directed to impersonal ends than it would normally be, but more 
purposively to personal ones ; there is a small number of topics of pre- 
occupation in each patient, but his ways of arranging and embellishing them 
can be many ; the whole body (or parts of it) often receives much of the 
patient’s attention, because of more or, it may be, less fecUng in it (hypo- 
chondria, depersonalisation) ; misconstructions abound, with consequent 
ideas of self-reference and persecution as well as misidentification ; and 
there is a feeling of inner tension, unr^t and excitement, however apathetic 
or care-free the patient’s demeanour. 

The seemingly greater quickness and capacity of manic patients has not 
been confirmed by psychomotor, intellectual and association tests ; hypo- 
manic patients sometimes, however, do better than in their normal state. 
This can be compared to the effects Of increasing doses of alcohol Patients 
with affective disorder are more irritable and excitable than is normal. 
Time appreciation may be grossly disturbed : personal time seems to pass 
very di&rently from clock time ; time may seem to stand still ; no future 
is conceivable. Perplexity may be conspicuous, and explanations of this 
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in terms of Oestalt psychology, conditioned reflexes, and toxadmia have 
been proffered. 

The effects of experience in bringing about this illness cannot be ex- 
plained in terms of a logical and coherent system, unless one accepts the 
premises of that system and infers what cannot be observed. Consequently, 
as there are several such psychological systems, there are several explana- 
tions. They state the conjectured ways in which instinctual energy or libido 
may become misdirected because of environmental conditioning, frustration 
and loss. It is possible to eschew such conjectures and at the same time to 
see the conditioning, the threats, frustration and loss that have under- 
standably brought the patient to an excess of sadness, excitement or fear. 

Symptoms. — Symptoms op Mania. — There is excitability of mood and 
movement. The mood is mostly one of jollity, rather infectious, but likely 
to become boring or overbearing ; occasionally it turns to anger and resent- 
ment. It is labile ; tears will flow readily on some trivial occasion, to pass into 
laughter in a twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive 
words and phrases loosely connected only by similarities of sound or chance 
associations. Consequently, the patient wanders from the point ; whether 
he can come back to it depends on the severity of his condition. Jokes, 
self-praise, flighty comment on his surroundings, and facile optimism make 
up the tenor of his exuberant conversation. Nevertheless, the number of 
topics he touches on in the course of the day is often more limited than if he 
were in normal health : he reverts to a few matters over and over. He may 
criticise himself, with cynical bitterness or humour, as he criticises others ; 
he may talk a lot about bodily disturbances, e.g, his varicose veins or his sore 
throat. His mood and expression are consonant with what he says. He is 
distractable, herein seeming at the mercy of his sensations and of every 
small detail, whether it be inside himself or, as is more common, connected 
with things about him. Judgment is impaired. 

Delusions are less common than distortions and misstatements. People 
are wilfully called out of their names, events misrepresented, bodily sensa- 
tions exaggerated, and accusations of ill-treatmeni; or persecution irresponsibly 
preferred and sometimes long persisted in. The more confused and excited 
the patient, the more likely to be deluded and even hallucinated. Most of the 
seeming hallucinations are fagons de parler or illusions ; sometimes the patient 
is, as it were, pretending or acting the paTt of a hallucinated person. 

Activity is exaggerated, and in severe cases incessant. Its object may 
change from moment to moment, but sometimes the main end is kept per- 
tinaciously in view. The patient, if tactlessly thwarted, gets angry, sulky 
or violent. He feels very strong, and seems untiring. He has many schemes, 
of an optimistic cast, and, in the course of putting them into action, may be 
extravagant, inconsiderate or interfering. Sexual excesses or dninkenness 
may occur and bring much harm, especially when the patient is a young 
woman. Troubles with the police arise through silly pranks or self-coii&dent 
exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks 
exceptionally well, but after weeks or months of over-activity and little sleep 
he looks exhausted, witli sordes on his lips, hoarse voice, drawn skin and 
perhaps less total activity but many unfinished little movements. Food is 
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welcomed in the mild steges ; when the activity is greats the patient does not 
give himself time to eat, but plays with his food or is continually diverted to 
something else. Sexual desire is at first heightened but potency less. 

The symptoms vary widely in degree. Mild h3rpomania may be an 
enviable time of well-directed expansive energy, unencumbered by some 
habitual restraints ; gross mania may be a delirious, hallucinatory condition, 
with incoherent talk and little free activity. 

Symptoms of Defbession. — In the early stages or milder forms, the 
patient finds concentration and recollection difficult, he has less interest and 
pleasure in life, he feels that this world is unreal and himself changed, he 
dreads efibrt or responsibility. 

The mood is one of grief and misery, looking in every direction for material 
to feed on. The past supplies peccadilloes or graver lapses ; what is wretched 
in the present is dwelt on inordinately ; the future is foreseen as hopeless 
ruin. Anxiety is mixed with it, often in extreme degree. Weeping is less 
common in the extreme forms. The patient’s expression usually conforms to 
his affiect. 

Thinking is more difficult. This retardation ” in thinking shows itself 
as incapacity to deal quickly and purposively with impersonal topics, while 
brooding on personal matters goes on, with a press of inner activity, a ceaseless 
roundabout of painful thought. The making of decisions is dodged. Con- 
versation may become meagre, even monosyllabic, though some patients are 
ever ready to tell their troubles. The content of their thought is sombre — 
the product of ruthlessly unfair examination of their frailties and misfortunes. 
Some criticise themselves remorsefully or with cynical detachment ; some 
bewail their losses ; others abandon themselves to resigned and world- 
shunning despair. There are many varieties of misery, and melancholia 
knows them all — ^as many varieties as can be made from the experiences, 
character and imagination of a human being. Consequently they reflect 
the moral, economic or hygienic standards of what is good and bad that are 
imposed on us by modem society and our particular education. 

Delusions occur in proportion to the depth of affect ; they are the extreme 
form of the doubts or preoccupations just mentioned. Patients often fluctuate 
between uncertainty and conviction about their troubles even during the 
same day or the same conversation. Insight may be good and judgment 
sound, when the affect is not overwhelming. The delusions are the product of 
the depression, which is primary ; they are not its occasion, though often 
adduced as that. Most of them concern the future as well as the past ; 
anxiety is prominent. Wickedness to be visited with damnation ; secular 
crime to be punished in this world ; loss of property that will mean starva- 
tion and beggary for one’s family ; mortal or corrupting diseases — ^these are 
the common substance of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which 
will expose them to the loss of their job and of their hope of salvation, exclude 
them from decent society, and do loathsome damage to their bodies ; no 
evidence, no argument shakes the erroneous belief. The delusions may be 
grandiose in that the patient affirms himself the chief of sinners, no one has 
ever been as wretched or wicked as he, he alone has done the unpardonable 
sin ; or they may be of a minimising sort — nobody cares about him, he is of 
no account, let him go into a corner to hide, people despise him. This last 
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wdeostandiAdy aaflooiated with ideas ^arefei^esiDe or pex^^ 

— people make contemptuous Mstuares or loinaaiks os ke passes, t^y aet 
deteotivos to watch him, they each other how bad he is. He accepts this 
almost always as Ms desert^ thoi^ oeoaMonally there m^y he overt tesent- 
n^nt. Apart irom tins mesesitment^ his beliefs deisTe understandah^y fboot 
his affective state. There are, however, features that betoken u&dercunseiaiti 
at variance with the pressed attitude or delusions. Thus many depressed 
patients^ pro^ssii^ humihty, are im|>orUiiLate in ihmr demand on* those 
around them. 

Such hallucinations as occur are in keeping with the patient’s affect and 
are of maach the same nature as the delusions, thce^h expressed mone ia 
pertceptioal terma People are making derisive remarlm, Ms body gives off 
foul emells, food has a different and disagreeable taste — it ts often t^ mode 
of expression raiher than of subjective expeiienoe that decides who&elr those 
are hallucinations or delusions. TMs is notably the case with bodily pre- 
occupations, when, for example, patients report their food to be stagnating 
in belly^ their skin dull or fetid, their eyes impaired, their head empty. 
Much of this depends on depersoualleaticm, in which the body as a wholemels 
bereft of life a:^ feeling, and emotional deprivation or emptiness is traiw- 
lated into bodily experience. In mild forms of depression there is no question 
of delusion or ^lucination, and often no recognisable content to the gloom ; 
the patient cannot say why he is sad. In the more chrome forms a settled 
and partly justified conviction about ill-health, present troubles, and the 
daiir future prevails ; the ideas may be obsessional and partly divorced from 
the prevailing affect. 

Ai^imty is limited, thus contributing to the ** retardatk»ii.” The more 
severe the d^ression the less does the patient do, unless the concomitant 
anxiety makes hini restless. It is possible, however:, for a patient to be 
depressed without retardation.” In typical cases facial expression is rather 
fixed and movements delayed, as thoi^h done against resistanoe ; more or 
less complex activities, dressing, say, or writing a letter, take unduly kutg* 
The most extreme form is stupor or lack of ail sp^mtaneous activity ; it is 
seldom absolute. Patients rardy become wholly indifferent to cleanliness in 
defeeoation and micturition. 

Smdde is the greatest danger in depiession. Whereas manic patients 
thoughtlessly do themselves harm or get into a fight but do not try to get 
hurt, depressive patients are often bent upon doin^ away with themselves. 
The risk is not proportionate to the degree of depression ; many very retarded 
and melancholy patients make no attempt, wMle in depersonalised mild cases 
a fatal outcome is 3K>t uncommonly brought about thus. There is consequently 
much risk during the phase of imppovement—often more risk ti^n than during 
the preceding severe retardation.” Delib^ate self-mutilation is care. 

iSleep is bad — hard to come by, light and unrefresMng. The nppeUte is 
bad too : food may be constantly refused for this reason. Comm^y also 
the patient eats too little because of feelings of fullness and other discomfort 
in the abdomen, or because of delusioiis about Ms bowels or his food. Mild 
constipation is common, but is often given much exaggerated impoitsaioe by 
the patient. The weight diminishes, ohiefiy, but not by any means wholly, 
because of insufficient intake of food. Daily fluctuation in the general con- 
dition, with improTement towards ev^ng is common. The sMia may be dry 
59 
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and sallow, and in some severe cases pigmented, as it is in pellagra* Menstrua* 
tion may lessen or cease ; sexual desire is much less. 

Here, too, there are wide variations, between the mild “ neurasthenic ” 
and the grossly deluded melancholic who craves death. There is every 
gradation between the two extremes, and a single case may dunng its course 
exhibit them all. 

Symptoms op Anxiety. — The mood ranges from uneasiness to panic* 
stricken terror. It may be an abiding or a recurrent state. Though chiefly 
turned to the future, as fear must always be, it rests on past experience, often 
painful and largely repressed, and it reverts to the past to account for the 
troubles in store. Herein, as with rationalisation and some other psychological 
devices, there is evident a strong desire to make things understandable in a 
causal nexus — a tendency to be found not only in patients but also in those 
who observe them. The patient’s expression varies with the strength of his 
fear. 

ThinkiTig is troubled, the disorder showing itself in speech somewhere 
between frightened dumbness and the voluble talk that seems designed to 
cover up embarrassment and disquiet. The patient can seldom follow a train 
of thought for long without a limited number of preoccupations forcing 
themselves in. How far this interferes with daily life or set tasks depends 
on the amount of anxiety, as does also the impairment of judgment and 
insight. The content of thought is as manifold as in depression, every normal 
matter of human concern enters into it. Fears centring strictly on a few 
special topics, e,g, the fear of being run over in the street, may be to the fore ; 
the fear of insanity is particularly common. 

Bdusions are frequent in the grosser forms, which are most strikingly 
though not exclusively seen in patients of late middle life. They may say 
that their bowels are stopped up and their bodies about to rot ; their enemies 
are waiting to tear them to pieces ; their families will be tortured ; their 
names abhorred for ever. Hell, they are certain, awaits their souls though 
their bodies cannot die ; time stands still and no redemption is possible. 
There are many delusions less extreme than these mainly h3q)ochondriacal 
and nihilistic ones ; e.g. beliefs that employment will be unobtainable, or 
that the patient will be victimised for having had such an illness. Hallucina- 
tions can occur : at the height of fear every sound and sight and smell may be 
misinterpreted as meaning some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersonalisation is common with all degrees of 
anxiety. 

Activity is much disturbed. There may be sudden attacks of panic in 
which the patient rushes blindly out into the open, or aimless wandering, 
ceaseless agitation, with movements especially at the small joints — wringing 
of the hands, rubbing the face, picking at sores, pulling out hair. Starting 
man^ tasks and finishing none is as characteristic of anxiety as of mania. 
Anxious people are distractable : their eyes follow a trivial movement — a fly 
walking on the window-pane — though they only comment on it when some 
interpretation that chimes with their mood can be fitted ; their ears are 
sharp for hints of alarm. During an attack of anxiety with strong somatic 
repercussions {e,g. vaso-vagal attack) activity may be completely inter- 
rupted — so-called collapse — while the patient, terror-stricken, ei^ects his 
death ; alternatively he may run for air or help. Very agitated patients may 
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lie ot fflt in semi-stupor, with starting eyes and parted lips, incapable of 
speech unless under some strong stimulus. 

Suicide is uncommon in those with episodic, highly somatic attacks of 
fear, and in those with chronic mild hypochondriacal anxiety, but not 
infrequent in the grosser forms and in those mingled with depression. 

Siteef is bad : in the mild forms the patient may be afraid to fall asleep 
because of his horrifying dreams and the terror into which he suddenly 
awakes. 

Sudden highly somatic episodes of anxiety, vaso-vagal attacks, are 
common: the patient feels his heart palpitating, his bowels turning over 
within him, he sweats, his limbs tremble, his mouth is dry, he feels he wUi 
fall or collapse or die ; he turns pale, his pulse-rate changes, usually becoming 
more rapid, his blood-pressure rises, he may want to open his bowels or 
pass his urine. When anxiety is long-standing and severe, such attacks are 
rare. It is possible for parts of this general affective disturbance to be isolated, 
and to occur with little conscious anxiety, as in muco-membranous colitis, 
effort-syndrome, aerophagy, neurotic indigestion, enuresis, impotence, 
ejaculatio prsecox, psychogenic asthma, hyperidrosis. The factors deter- 
mining such special emphasis on one or other system are partly physical 
(some organic defect or innate functional anomaly) and partly psychological ; 
in depression a comparable problem would be weeping or constipation. In 
anxiety thyroid enlargement can occur ; weight falls off ; menstruation is 
irregular or ceases ; the deep reflexes are very active. 

Diagnosis.— Typical cases are easy to recognise. The common errors of 
diagnosis lie in : (1) Missing organic disease (e.g, general paralysis, cerebral 
arterio-sclerosis) ; or the converse (e,g, mistaking the more expansive manic 
patient for a general paralytic). (2) Forgetting how mixed the symptoms of 
mania, melancholia, and anxiety may be, so giving rise to atypical pictures 
that may be mistaken for schizophrenia, if too superficial an examination or 
too static and rigid a diagnostic criterion be used. (3) Forgetting the influ- 
ences of age, general personality, and milieu on the content of a patient’s 
mind, e,g, his having lived among spiritualists may lead to deceptively 
fantastic statements. (4) Expecting to be able to diagnose solely on pre- 
senting symptoms, without regard to previous history and constitution ; 
the reverse is also to be avoided. (5) Expecting diagnosis always to lie 
between distinct entities which could not possibly be mixed together in the 
same person, as though hysteria were incompatible with affective psychosis, 
or both of these with schizophrenia ; in fact, they often are mingled. This 
is not to make light of diagnosis, which gives the psychiatrist much 
knowledge that he cannot gain from study of the individual case before 
him. 

Nothing in the mental state of a patient with affective disorder enables 
one to exclude an organic basis such as general paralysis or cerebral arterio- 
sclerosis. This decision must turn on the physical findings. The problem 
becomes simpler when signs of dementia supervene.* (See p. 1825.) 

From schizophrenia, diagnosis depends on a picture of the whole illness, 
on the presence of characteristic thought-disorder, incongruity of affect and 
bizarreness of behaviour, as. well as on the previous personality and constitu- 
tion, rather than on any positive features of affective psychosis ; the remote- 
ness and unconvincing manner of the schizophrenic, so hard to describe but 
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ahnoiii ocmchi^ive when re^nised, maj help. Later, when oompkints have 
become empty and repetitive to the point of atereotypy, and eatatonio 
aymptome xnix with the anxiety, diagnosis is easier. As between sohizo- 
phrenic and manic excitement, settimg in which the excitement oeeurB is 
almost more important than the pnmafime symptoms. In young people 
schisophrenic features may often be found without their being ^ much 
aignihoance ; in the elderly what seem to be catatonio features may rest on 
an organic cerebral basis. The more easily one can get in touch with the 
patient, enter into his mood and understand what he says and does, the more 
IS it an affective, not a schisophrenic disorder. The range of benign affective 
phenomena is wider than a textbook description can convey. 

There is no need to try to diagnose affective psychosis from pyohogenio 
depression, cyclothymia, anxiety neurosis, neurasthenia, or involutional 
m^anchoha ; these are only sub^visions of it, in which age, reactivity, 
severity, or ohromoity of the condition is being stressed. Perio^city is some- 
times made the hallmark of affective psychosis ; this historically interesting 
point of view is hard to apply, because so many patients have only one definite 
attadc in their lifetime, a^ because periodicity can be striking in other con- 
ditions, such as obsessional disorder and schizophrenia. 

From obseBsional disorder the diagnosis may be dif^cult when there is 
localised anxiety or depression with sharp content and good insight ; so 
closely alike are the conditions, that eminent authorities would include 
obsessional disorder also in the manic-depressive group, thus disposing of the 
diagnostic problem. It is best, however, to keep them distinct and to dis- 
cover in a particular case whether the characteristic subjective rejection of 
the obsession occurred at its first appearance ; often the anxious or depressive 
patient at the beginning has welcomed the thought which accords with his 
affect, though later he struggles against it and may disclaim it. Genuine 
obsessions, however, are common m affective psychoses. 

Course and Prognosis. — The varieties of outcome and sequence are 
many. They depend on the balance between particular intrinsic and extrinsic 
causal factors in each case, and on the extrinsic factoirs which are brought to 
bear on it in the form of treatment. The more typical the illness, the surer 
the recovery in favourable circumstances. 

A hktory of definite affective psychosis in a parent or grandparent points 
to recovery from the attack, but it is unsafe to infer the course of the illness 
from hereditary data alone. A well-adapted personality and a pyknic build, 
a history of aimilar ilbiess followed by complete recovery, a fairly sharp and 
fairly recent onset, and precipitation by external troubles which will net be 
likely to continue are all of them points to the good. Advancing years make 
the prognosis poorer, but a first attack of involutional melancholia, if there be 
BO vascular disease, eventually clears np in two-third® of the eases. Bodily 
symptoms are often the best indication of coming recovery. Improved appetite 
and regularity of the bowels, cessation of anxiety attacks, clearing of the 
complexion, increase of weight and return of menstruation may be not^, 
even before any increase of activity aid long before any admission of feeling 
better can be ^ from tbe patient. 

A first attack of excitement or anxiety will seldom be the only one ; of 
deptesirion it may. Periodic depresdcoi and anxiety is less bke^ to cease 
in middle life than periodic excitement. The ocnmrrence of hallucinations or 
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dduflionti is in itself of little consequence prognoeticaDy. A transition from 
anxiety to depression or mania, and from mania to depression, or vice verm, 
is Gommonly gradual. Only in predominantly reactive attacks can one 
snrmise how long the illness will last, or when anothejr attack is to be feared. 
After recovery coanplete insight into what happened during the illness may 
not be attained, especially by resentful manic patients, melancholics who 
are sensitive and suspicious, and agitated patients who feared personal 
harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute 
and brief, are of good prognostic import, other things being equal. The 
more the somatic preoccupations or symptoms are diffused over a period of 
time and localised to one system, the poorer the prognosis ; this, however, 
does not apply so much to children as to adults. Hypochondria and de- 
personalisation suggest a long illness, as do nihilistic delusions (e.^. denying 
that one’s bowels are opened at all), and, to a far less extent, admixture of 
hysterical or schizophrenic features. The more the psychogenic causes have 
been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic forms or after a series of attacks, there may 
be impaired initiative and judgment, irresoluteness, dullness, and social 
deterioration — none of them conspicuous. Puerperal and pregnancy psychoses 
have a good outlook. The milder forms of anxiety and depression, if not 
already chronic, respond well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food, and intercurrent disease, 
especially pneumonia. Sometimes it is inexplicable on such grounds ; a 
wasting disease, reminiscent of pellagra, carries them off. 

Treatment. — Prophylactic. — Genetic prophylaxis is occasionally 
possible, as when two persons with definite affective disorders marry each 
other and are advised not to have any children. Kules of thumb do not 
apply hi this matter ; it is wrong to tell a xiatient he should marry or not 
marry, procreate or not, unless one has been able to weigh the dubieties of 
our genetic knowledge, the pedigree of the patient and all his transmissible 
qualities with an informed and cautious judgmeiiL 

Individual prophylaxis is not practicable until after symptoms have 
appeared which bring the patient to the doctor ; social prophylaxis, mental 
hygiene, and child guidance have not yet been proved to have peimaaient 
value in staving off or mitigating affective illness except in the matter of 
depressive suicide. In so far as one finds environmental factors (e.g. heavy 
responsibility, unemployment, or sexual frustrations) important in inducing 
an attack, advice on these matters may be helpful ; it may be practicable 
by psychefiogioal and social treatment during the healthy interval to do much 
good in this way. But some cases, in which intrinsic factors seem all powerful, 
are proof against such measures, and in any case it is not easy to persuade 
the patient when he is well again to put himself for a long time in the doctor’s 
hands. 

Treatment of the Actual Illness. — It is convenient to consideEr 
separately the acute major forms, and the minor more chronic ones. 

lor the former, treatment is directed to safeguarding life, relieving 
distress, and providing the’ best conditions for the emotional disturbance to 
subside ; the situation is like that in tuberculosis or typhoid fever. Exhorta- 
tions to “ pull yourself together ” are as out of place as advice to take a 
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voyage or an argument about the deluaions. If the attack is sufficiently 
severe to unfit the patient for ordinary duties, treatment at home is probably 
inadvisable. Although in such attacks all argument is futile and active 
psychotherapy harmful, yet the loss of relation between current e^erience 
and emotion is never absolute ; there is virtue in separating the patient from 
real trouble and distressing associations, reassuring him, giving him firm, 
kind management. The essential combination of these, and especially the 
last, is rarely obtainable at home. The patients, however boisterous or 
suicidal, usually recognise their need of treatment and are willing to enter 
hospital voluntarily. They should not transact any business if it can be helped ; 
their judgment may be too much disturbed, they lay up trouble for themselves. 
Continuous narcosis sometimes seems to curtoil an attack ; ephedrin and 
acetylcholine have* also been reported as doing so. The former treatment, 
i.e, narcosis, demands experience and care. No treatment cuts short an attack 
regularly or dramatically enough to justify any set conclusion about its 
efficiency in this regard. 

Prolonged baths — ^for 8 or 10 hours daily at a constant temperature of 
96° to 98° F. — have much value in allaying restlessness, whether of the 
manic or the anxious kind, especially the former. They have the further 
merit of diminishing angry contact with other people, permitting fairly 
free movement and lessening dirtiness, besides promoting sleep. 

Drtigs are indispensable. The fear of habit formation should not prevent 
hypnotics being given when there is persistent insomnia. Barbiturates, 
pihenobarbitone or paraldehyde often suffice : it is well to ring the changes, 
to prescribe the barbiturate in divided doses, and in each case to diminish the 
dose without the patient’s knowledge. For severe anxiety bromides, opium 
(e,g. as papaveretum) and hyoscine may be helpful ; the risks of the two latter 
are obvious. As to bromides, the risk is intoxication, which makes the 
patient worse ; estimates of the bromide content in the blood and clinical 
scrutiny should prevent this. Continuous narcosis is valuable, and in some 
cases convulsant therapy cuts short an attack. Both these methods must be 
used with caution and reserve, because of the risks, which may be dispro- 
portionate to the advantages. Food must be given in adequate quantity 
and kind. Artificial feeding, preferably by nasal tube, may be necessary 
because otherwise the patient would die of starvation. The presence of acetone 
in the urine and a falling weight curve are strong indications that nutrition 
must be attended to promptly. A good nurse may sometimes, by unusual 
patience and sense, get over an obstinate refusal to take enough food and 
drink, but often nothing prevails against it. Apart from hydrotherapy, rest 
in bed, fresh air, attention to the bowels, and other measures of general 
hygiene are desirable. 

Suicide is of the first importance. Prevention of it can be better ensured 
by close knowledge of the patient and his day-to-day condition than by 
mechanical precautions, but if he is bent upon it, these may be unavoidable. 
It is possible to make them unobtrusive without nullifying them. Certain 
it is that excessive use of bolts and bars can defeat its own ends, and excessive 
supervision aggravate a patient’s misery, his fears, or his resentment. Two 
good rules are : (1) to discredit the maxim that those who talk of suicide 
never commit it, and (2) to remember that most suicides are surprises. 
Convalescence from melancholia is a risky time. 
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Occupational therapy is good, as soon as the patient can be got to co- 
operate ; but it is not rational treatment to pester a melancholic, to encourage 
the fretful restlessness of the agitated, or to give the manic patient more 
things to muddle himself with and destroy. Still, it is often surprising 
to find how soon, under tactful guidance, these patients will enter into ordered 
activity of a more or less simple sort, and how helpful it can be to them. 
During the stage of improvement the same is true of recreations and social 
activities.^ Patients should not leave hospital till recovery is assured, unless 
it is obvious that the hospital surroundings and the absence from home 
and work are an actual cause of their persistent anxiety or dejection. 

To revert to the milder forms, which tend more to become chronic. Here 
manipulation of the conditions in which the patient lives at home and at 
work may be conjoined with psychological treatment, both depending on 
an appraisal of the causes of his illness. There is nothing distinctive (though 
much that takes account of the individual patient’s needs) in the psychotherapy 
and social treatment called for (see pp. 1815-1818) ; danger signals must be re- 
cognised as they occur. Zeal must give way to the real needs and resources of 
the patient, which are often not appropriate to a drastic or very lengthy 
treatment. Simple measures of inquiry, explanation and reassurance, together 
with small environmental changes, may have much effect. A fixed regime 
imposed in detail by the doctor is helpful ; this becomes more and more 
necessary as the affect dwindles in long-standing cases. Hypomania does 
not usually respond to causal treatment of any kind ; it seems to run a 
largely autonomous course. Anxiety may yield very satisfactorily to patient 
psychotherapy. 


SCHIZOPHRENIA 

Definition. — The forms of illness under this name are so diverse that 
many efforts have been made to distribute them, so far in vain. What is 
common to them all is a detachment from the world without, and a breaking 
up of normal psychological connections within. The personality is not 
integrated as in normal people ; thinking, emotion, and conduct are discrepant 
and morbid, yet there is no impairment of formal intelligence such as is 
found, for example, in organic dementia. The obsolescent name “ dementia 
praeoox ” is not a synonym for schizophrenia, but a reminder of its recent 
history. At the end of the last century a large number of patients in mental 
hospitals were found to have begun their illness before they were 30, and 
to have passed ultimately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited, and called “ dementia prsecox.” 
When the same clinical picture, however, came to be found in cases that 
had not such an outcome or onset, the latter criteria were waived in favour 
of a descriptive analysis of the actual symptoms, and along with this larger 
conception came the new word “ schizophrenia,” which betokened a more 
psychological approach, and a more elastic and generous notion of what 
might be included. Theories of causation, psychopathology, and clinical 
boundaries are implicit in any view of what “ schizophrenia ” really is ; 
consequently, it is still possible for two experts to disagree about what 
should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and 
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^Kortaiojbj .surpnsbg to thoae who ksmw the oonditioi^ mlj fr&m xetudiog or 
iinuted oxperklBice. 

fttology. — ^Intrinsic. — The intrinsic factors are very important. 
Studies of the incidence in twins and in the members of a family demonatiate 
a hmreditaTy factor in a majority of cases. If one of a laaioiioiEy^rio pair of 
twins be flchiaophremc, the other is also in 70 per cent, of oasses* The 
fioequency of the illness among various relatives of patients indicates that it 
is not transmitted as a simple dominant, nor indem as a simple xeoeasivo ; 
pcofaably anore than one recesrive gene b responsible. It has h^ suggested 
that people of definitely schizoid personality are heterozygotes for the geofes 
concerned, actual schizophrenia requiring that the genes presmt in homo- 
;5ygotic form ; this is as yet conjectural, though some investigators find aboat 
as many schizoid psychopaths as sdiizophrenics among the brothers and 
sbters of schizophrenic patients. 

The constitutional fcatui*es that betoken an innate predispoaitiosn to this 
illness are more of the psychological than the physical kind. The bodily 
attrdjutes have been said to be an “ asthenic ** (weedy and lank)^ athletic/* 
or “ dysplastic ** build ; but, since these are found in much the same pro- 
portion among healthy people as among schizophrenics, thea*e is little to be 
said for them hero. It is, however, certain that pyknic ’* build (see p. 1844) 
b uncommon among schizophrenics. Mom signiificaDt, ihowever, are the 
features of personality, commonly called “ echboid *’ ; they are to he found 
in a large number of cases, though not by any means in all. The patient 
b reported to have shown sli^t pectdiarities from hb earliest years ; he 
has been quiet, shy, and solitary, a “ model child,*’ given naore to day- 
dreaming or abstract speculation than to ordinary interests and activity ; 
sometimes he has been unduly submissive and sentimentally affectionate, 
or touchy, suspicious, obstinate, and resentful of advice and control. A 
single “ typical *’ schizoid personality is a myth. It is, moreover, to be 
stressed that a frozen ** description of the schizoid varieties of personality 
does not do justice to the true state of affairs : characterbtio deviations 
from the conventional norm of behaviour can always be understood better 
if the patient’s way of dealing with hb circumstances is viewed historically 
as a biography of indi'vidual tendencies and experiences, rather than dascribed 
as a bundle of traits. By paying heed to the development of faulty as well 
as healthy habits of response, the psychiatrist can often see the march of 
events that led up to the patient’s illness, and escape too artificial a sundering 
of inherent tendencies from the external happenings by which these tendencies 
have been evoked and given shai^e and substance. 

Extrinsic. — The illness sometimes breaks out after childbirth or an acute 
infection. None of ihe efforts made to inculpate some specific infoctioa have 
succeeded, nor does intoxication in general seem to play any considerable 
in the causation of schizophrenia. The same is true of cerebral trauma. 
There are, however, many instances of a chronic schizophrenia supervening 
on an intoxication, and of schizophrepic symptoms, especially of the catatonic 
sort, appearing in the course of an organic disorder, such as G.P.I. ox 
^cephalitis lethar^ca. In these, the same structural and functional system 
must be supposed to have suffered impairment as in the “ endog^ua ” 
forms of schizophrenia, and it has been particidarly urged that in the chronic 
paranoid conditions that may follow an acute alcoholic peyphosb, it b really 
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not pairtly activated or rel^^sed’ by it. It is further to be remembered ttot 
at least cm intoxication, namely, with mescalin, produces a mental dis- 
turbance that is in some respects similar to schizophrenia, and that any 
ehrouBo haUucinosis comes in time to look very like a long-established 
schiaophrenia, because the possibilities for abnormality of any human mind 
are £srw, thn^ depjpation symptoms almost uniform,^ and our n^hods of 
clinical examination imperfeetv Endocrine disorders, especially of the 
gonads,, hare held r6i^)03]aible^ but satisfactory eridenee is lacking, 
except in a fhw casieas which can scarcely be representative. 

Eecent mental stress may sometimes be tike starting-point of an attack, 
but in a considerable proportion of these cases the reported overwork, dis- 
appointment in love, or other painful experience, is found to have been a 
product of the already existing illness, or the last of a long series of dis- 
turbing events. No recent experience is ever sufficient to account for the 
illness without regard to intrimsio eausesw Nor is any remote experience 
either. No matter how searehingly the patient’s life be resurrected and 
analysed, it is scarcely ever possible to discover that anything happened 
to him which would have led to his adopting a schizophrenic way of shunning 
dally life unless he had been somehow disposed to it from the beginning ; 
although, of course, much may have happened to him that has strengthened 
and fostered the disposition. 

Among contributory factors, age and sex are noteworthy. An onset 
after the age of 40 is oucommon. In three-quarters of the cases that kter 
exhibit the characteristic ehxonic' syndrome, the illness begins between 
15 and 25w The condition may become overt m children before puberty. 
Men are more often affected than women — m th-e proportion of 113 to 100, 
acGorddng to the largest available statistic the matter is dubious, howsver,, 
becaase of the different standards of diagnosis used. 

PauHiology. — Physical. — Histological changes in the brain are not 
characteristic ; it is doubtful if they are even Sequent. A cellular loss in 
the third and fifth layers of the cortex, with lipoid accumulation, has been 
found, but it occurs in many other con^ions. Many claims about cerebral 
pathology, and the chemkal and physiological changes m schlzophrema kavo 
now been discredited,, so that all findings^ in this difficult field have come* 
to be matters of suspicion. Yariationa in the same individual may be wide; 
Beeent investigations have purported to show : — disturbance’ at acid- 
base equalibrinm towards the acid side, with a diminished excitability of 
the respiratory centre to carbon dioxide ; lowered rate of oxygen c^wasump*- 
tion ; polyuria ; diminished gastro-intestinal motility ; poor response' to 
erpinephrin ; abnormal heat-regulation ; decrease or slug^shn^ of total 
blood-volume.;: and slowing of the arm-to-carotid circulation time. These 
fbdi^s have not so far been controverted * they represent disorders of 
metaiKilism and regulation which may be partly a concomitant of the ehar^ 
actexistic mental disorder, and partly an e^ct of it, i.e\ they may be essential 
phjBical^ disturbances in the illness, or may be' secondaTy to the aMiormal, 
of^ inert* hfe the patients have led since they became il. There- is no groundl 
for supposing them causal; 

Seme mfoBODces have been drawn from the siimkrity oi catatonia to thw 
extiapytaoiBU syndroiae that can be prodiKed m animals by butbo- 
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capniue ; the argument from analogy cannot be pushed further than to 
say that certain functional systems are available in the brain, which are 
sometimes involved in schizophrenia, as they also may be in poisoning or 
in encephalitis lethargica, Q.P.I. and other diseases. 

Very significant are the well-attested metabolic findings in the rather rare 
cases of cyclical catatonia. In these the nitrogen balance varies periodically ; 
with alternating phases of retention and over-excretion, corresponding to the 
mental change from excitement to stupor or vice versa. By means of thyroxin 
a thorough emptying of the patient’s nitrogen store can be brought about and 
subsequent nitrogen retention prevented, thus leading to clinical improve- 
ment. The correlation between metabolic happenings and clinical condition 
in these patients is now established. 

Psychological. — The large and inconclusive literature on the psycho- 
pathology of schizophrenia is of five main kinds, namely : 

(1) Minute description of the phenomena observed, and abstraction from 

them of general principles of disordered function. 

(2) Experimental study, cluefly quantitative {e.g. psycho-galvanic). 

(3) Studies of artificial hallucinatory psychoses {e.g. mescalin intoxica- 

tion) and parallel experiences. 

(4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intuitive or speculative interpretation. 

It will be obvious that these methods overlap and that they differ widely 
in acceptability and usefulness. The findings of almost all can sound 
plausible, when stated in general terms ; discrepant or abstruse, when 
stated in detail. Their exposition touches on the most intricate problems of 
normal and morbid psychology, and therefore is highly technical and un- 
suitable here. A working hypothesis for clinical purposes is that in schizo- 
phrenia there are inherent faulty habits of reaction, whose severity and 
persistence depends largely on education and other external circumstances. 
These faulty reactions are characterised by a deficiency in the function of 
synthesis, so that there is an inco-ordination, “ intrapsychic ataxia,” as it 
were, a splitting up of the mental life, which justifies the name Schizo- 
phrenia.” Thereby the whole psychic life of the patient, cognitive, emo- 
tional, and conative, is changed in a way that is alien to normal imder- 
standing. We can observe the change but cannot enter into it or describe 
it adequately in terms of our own experience, as we mostly can depression, 
manic excitement, hysteria, or obsessions. It shows itself also as a turning 
away from the contacts and realities of daily life, a preference for what the 
mind can supply from its own stores, however morbidly, rather than for the 
current experience that the outer world affords. 

Symptoms. — Schizophrenia may be regarded for clinical purposes as a 
form of maladaptation in which there are certain characteristic defects of 
inner harmony and consistency in behaviour, thought, and emotion. These 
are rarely seen in childhood, but from puberty onwards they may appear in 
varied combinations (often in persons who for years have been introspective 
and ui^ciable). There is discrepancy between mood and utterance, dis- 
turbance of conduct (briefly summed up as catatonic or hebephrenic), self* 
absolution and incapacity for sustained thinking along normal lines. A 
guarded or artificial demeanour may conceal these essential features, wheieas 
they may be conspicuous in a florid or deteriorated ” case. Hallucinations 
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and delusions may fill out the picture ; affective or other morbid types of 
reaction may complicate it. 

The onset is not always abrupt. There is often a long history of pre- 
liminary symptoms in which it is arbitrary to decide where personality has 
merged into illness. Complaints of headache, weakness, ansiety attacks, 
loss of appetite, and dysmenorrhoea may have accompanied slight oddities of 
behaviour, such as rudeness or apparent absence of mind and indecision. 
The patient may have felt an alarming change in himself, in his capacity to 
think and feel normally, and been notably depressed and anidous. Ideas of 
persecution or of exaltation may occasionally escape him, or he may have 
become stilted in his talk and shown other affectations and mannerisms. The 
more gradual the onset — and in many cases it has spread over many years — 
the more unlikely is it that it will have been recognised as morbid. 

The commonest or basic symptoms are : (1) Disorder of thinking. 
(2) Emotional incongruity. (3) Hallucinations. (4) Disturbed impulses 
or conduct. From these can be derived most of the other symptoms, such 
as delusions, feelings of influence, autism, catatonic phenomena, anomalies of 
speech, negativism, and the rest. 

The disorder of thinking is a characteristic and central feature. The 
patient cannot command the whole range of an act of consecutive thought ; 
he misses the point, fastens on details and brings in irrelevant associations 
which are correct in themselves, but which divert him from the main end of 
his original process of thought; consequently his thinking is incoherent, 
rambling and jumbled. He brings together the most far-fetched topics, so 
that the connections are sometimes so superficial as to be empty of meaning, 
and at another time profoundly influenced by symbolism and highly in- 
dividual values. The usual logical sequences are ignored : cause and effect 
are interchanged ; temporal, spatial, verbal, and accidental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, 
played with or flouted. Things linked only by analogy and chance associa- 
tion are taken to be the same. The condensation of several conceptions in 
one, or transference of a set of attributes to some inappropriate object, 
may become a matter of course, so that only the closest knowledge of the 
patient and his surroundings will enable the psychiatrist to follow his mean- 
ing. It is not necessary, however, that such extreme incoherence be endent 
in the patient’s talk ; he may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he 
then ignores, justifies or explains away. Inconsistent thoughts can be 
present together in a way impossible for normal people ; and the same 
object or notion can appear to him in several interchangeable guises, each of 
which would normally exclude the others. The patient himself is often 
aware of his disordered thinking, and may describe it : he feels his thoughts 
are suddenly taken out of his mind, other thoughts, foreign to him, are put 
into his head, his mind is not his own, his thinking is suddenly interrupted, 
some external power controls it. 

The thought-disorder is illustrated by the following characteristic re- 
marks of patients : “ Ther^ were bats and bees coming through the window ; 
of course that was because my brother-in-law kept teasing me. He said I 
had bees in my bonnet.” “ If I should return during my absence, keep me 
here until I come back.” ” I have a lot of forced thoughts. My thoughts 
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are all drawn*out words* they ought to be pin-pricks. There is an unnatural 
stoppage in my thoughts, too. ... I have heard voices say * He is consoious 
of his life.* ... To get my feelii^ hack to normal I feel like changing motor- 
cars into battleships, to be superior to them.’* 

This disorder may only be demonstrable when the patient gets on the 
topic of Ids delusions ; in other matters he may seem quite sensible. It is 
not essentially different from what normal people experience during states of 
altered consciouamess, e.g. in dreams, or when falling adeep ; the schiso- 
phrenic, however, has it with clear consciousness, so that a listener often 
feels that the patient is making fun of him in giving such transparently 
absurd answers with an air of knowing exactly what he is about. Some 
clironio well-preserved schizophrenics make their living as comedians, the 
audience much enjoying the allusive, half-comprehended nonsense, with its 
background of innuendo and symbolism. Autism, i.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and 
detachment the patient shows ; it accounts also in part for his “ negativism,” 
in that he resents any stimulus that interferes with his day-dreams. 

Delusions arise mainly out of the thought-disorder. They are often 
bizarre ; they may occur to the patient with a suddenness of conviction that 
puts them beyond all argument ; and they are egocentric in that they 
commonly bring indifferent happenings or people into a special relationship 
witii the patient — e.g, he suddenly knows that when his cousin yesterday 
said he h^ been reading about Napoleon’s divorce of Josephine, it was a 
subtle way of telling the patient that his wife was committing adultery with 
this cousin, whose name is Joseph. The delusional ideas may not be firm 
conviction, but fleeting notions, readily given up, and based upon some 
casual instance of the thought-disorder ; sometimes they are schizophrenic 
ways of saying something commonplace — e.g^ the patient declares his wife 
has poisoned him, but when he is further questioned says airily that he means 
she gives him ill-cooked food which is bad for his digestion. 

Fixed delusions are, however, common, and are usually of a paranoid 
complexion ; they may develop out of more or less ephemeral ideas of refer- 
ence. They are often intermixed with hallucinations. The patient gets into 
a state of mind in which he feels there is meaning in everything, something 
is going on behind the scenes, he is perplexed by all this, and mystified, it 
has to do with him in some uncanny way. Presently, he begins to see 
through it all,” sometimes he gives it some religious or cosmic significance, 
especially if he has much anxiety as well — ^the Last Judgment is at hand, 
he is to be responsible for the regeneration of the whole world. The delusions 
are not always enacted on so grand a stage ; there may be homely fancies 
about neighbours who whisper and sneer, or about some vulgar bogy like 
the Jesuits or the Jews or the C.l.D. Often, the patient complains that 
people work on his mind, hypnotise him, influence him for his own good, 
set about to drive him mad or ruin him. Delusions of grandeur may be 
linked up with these paranoid ones (c.^. he is being persecuted because he 
is the Messiah), and may be likewise pedestrian or lofty, according to the 
patient’s previous education and interests, the severity of his disorder, the 
copiousness of his fancy, and the amount of normal mental function still in 
evidence. Here, as elsewhere in psychiatry, the symptoms are a mixed 
outcome of impaired or perverted mnetiou on the one hand, and of normal 
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fimction on the other, the latter either reaotmg to and modifyiag the dis- 
ordM, or obt^ng freer play through it. If, for example, a patient feeb 
nx8 thoughts being controlled by some extern^ influence, and he has queer 
unglmgs in his body, his conviction that he b being hypnotbed, and that 
some one is playing an electrical instrument on to him, must be regarded 
as a norm^ attempt to find the cause of an almost inexplicable happening. 
The delusions are sometimes about past events, which are fabified tetro- 
Speotively, the patient relates details of hb having been a changeling or 
a predestined hero. Delusions about bodily transformation or disease are 
frequent, and may be complicated and bizarre. 

Patients often do not act in accordance with their delusional belieb, 
especblly when these are fleeting or chronic ; they may, for example, be 
friendly towards a nurse whom they believe to be persecuting them cruelly. 
But thb b, on the whole, unusual in the early or acute stages of the illness : 
a patient will then act on hb beliefs violently or in terror ; he may go to 
the police or be driven to suicide. 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent on his experiences, hb emotional attachments and Bufferings, hid 
struggles and frustrations ; it b impossible, however, by any such analysb 
and derivation of his delusions to account for the fact of their occurrence, 
i.e. for the patient’s choice of this way of dealing with the experiences in 
question. The same is true of the general thought-dborder : e.g. interruption 
or “ blocking ” of the train of thought may take place only when some 
emotionally weighted topic, some complex, is touched on. This accounts 
for the place where “ blocking ” occurs, but not for the “ blocking ” itself ; 
that, like the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur. There b usually no clouding of oon- 
sciouBiiess. Intellectual laziness or evasion is often conspicuous ; the 
patient may repeat questions in a musing way, or profess ignorance. Orienta* 
tion and memory are not, as a rule, diffusely impaired, though hallucinations, 
delusions, and lack of interest may interfere with them, and consciousness 
may be ^sturbed in stupor or excitement. Many a patient who has long 
borne the appearance of gross dementia will suddenly show that hb intelligence 
is still a sharp instrument : drugs, e.g. sodium amytal or insulin, and inter- 
cunent disease or shock can thus dramatically reveal how little ground there 
is for calling thb illness a dementb. Schizophrenics often do the unexpected* 
Amnesias, and deliria, when they occur in schizophrenia, may be hysterioal ; 
obsessional and hysterical symptoms, like anxiety and depression, are com- 
patible with schizophrenia, and are often an intimate component of the 
illness. 

The speech and writing of the schizophrenic betray the extent of hb 
thought-disorder. Stiffness, pedantry, fantastic euphubms, words of hb 
own coming, queer symbols and grammar, stereotyped repetition, and 
infantile twists like speaking of himself always in the third person may be 
conspicuous features of the patient’s use of language. There may, of course, 
on the other hand, be little or nothing outwardly amiss in hb conversation 
and writings. In florid or chronic cases the patient may talk in an lumatuxal 
voice, or without any modulation. Writing may be set forth as though it 
were painting, and the converse ; in subject and matter the patient’s insanity 
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may be patent, but his treatment of his matter, however odd, is seldom odder 
than some forms of modern art, and it cannot, therefore, be called typical of 
the illness. These anomalies of symbolical representation are as open to 
psychological explanation as are the delusions mentioned above; the 
neologisms, for example, can be analysed up to a point ; and these phenomena 
have enriched our knowledge of the psychopathology of schizophrenia. 

The emotional incongruity is the cMef, but not the only, sign of disturbed 
affect. Often the patient himself notices in the beginning of his illness that 
he is leas moved by habitual affection, or even feels hatred towards a parent 
he has loved. The strongest and rarest of human passions are not infrequent 
in this illness : ecstasy, mystic communion, despair, horror, agony of death, 
limitless abandon, apotheosis, salvation, are approximate names for these 
exceptional states that are probably indescribable in the current language 
of normal people. Apart from these, and much the commonest of the 
affective changes, is apparent emotional shallowness : the patient receives 
moving news without any sign of being touched by it, or his response is 
perfunctory ; he smiles or looks bored when talking of a recent tragedy in 
his own far^y. This shallowness and incongruity of affect is, however, 
not to be taken at face value. What the patient says, and what he means 
with his words, may be very different ; so may what we say be very different 
from the meaning the patient attaches to it. It is unsafe to assume that 
the patient *s words have reference to what is mainly going on in his mind 
at the moment, or that his outward expression is a trustworthy index of 
his emotional state. Violent emotional outbursts — cf anxiety, rage, love, 
misery — can certainly occur in a patient who has lately seemed empty of 
all affect. The schizophrenic patient is undoubtedly different from normal 
people in his emotions, but not in so negative a w^ay as his seeming apathy 
and lack of affective rapport would suggest. His attitude towards the 
same person may change quickly, in accordance with conflicting or opposite 
tendencies in himself ; this ambivalence is often understandable in the light 
of his earlier history. Sometimes the illness leads to a blunting of ordinary 
reserve, a lack of reticence, or a levelling down of the gravest matters, so 
that frivolous or cjnical indifference and imperturbability are signs of the 
patient’s morbid condition. 

Hallucinations are not so frequent as superficial examination of patients 
might suggest; many of the patient’s assertions about queer sights and 
sounds are not the expression of vivid perceptions but of passing mntasies, 
imagined more plastically than is normal ; this is particularly true of many 
of the so-caUed visual hallucinations, or of cases where the unreal perceptions 
occur in several senses together. Hallucinations are nevertheless extremely 
common and persistent in schizophrenia : auditory ones occur most often, 
diffuse somatic ones not infrequently, those of smell, taste and sight more rarely. 

The “ voices ” are sometimes so closely linked with the thought-disorder 
that it is difficult to tell whether the patient is relating what he has heard 
or what he has thought. He may show the intermediate stages between the 
two, declaring that people repeat his thoughts or that everything that passes 
through his mind is spoken aloud inside his head ; his actions are described 
publicly, he cannot go to the lavatory without shameless comments. What 
the voices say may be abuse or encouragement, trivial repetition or threats 
and commands ; this content can usually be accounted for by the psychiatrist, 
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when he knows the patient and his history well. The voices may come from 
strange places, e.g from inside the patient’s own chest or abdomen, and are' 
th«i often accompanied by curious somatic hallucinations, indicative of 
morbid attitudes, both physiogenic and psychogenic, towards parts of the 
body. The latter often occur independently. Queer sexual feelings, or 
distortions and impossible growth of various organs, may be reported. They 
are usually bound up, as any schizophrenic symptom is likely to be, with 
delusional and emotional components, which are partly derived from the 
patient’s experiences and psychological development. The visual dis^ 
turbance, like the gustatory, is more often illusional than hallucinatory, e.g. 
people’s faces look fiendish or artificial or transfigured. 

The actions and hearing of the patient are often characteristic. Abrupt- 
ness or lack of grace in movement may be seen early ; it can be indistinguish- 
able from the fidgety self-conscious hobbledehoy stage of adolescence. The 
patient may pull faces at himself in the mirror, or may be unaware of his 
grimaces. Asymmetrical movements of expression, twitchings, mannerisms, 
queer rituals and tic-like gestures are to be met with. The meaning of the 
patient’s movements can usually be worked out, but after they have been 
present for long their sharpness is rubbed off, as it were, and the empty 
stereotyped movement at last gives little clue to what was once a significant 
emblem of experience and feeling. The movements often seem to become 
automatic, like the “ verbigeration ” of empty phrases in the patient’s 
speech. Negativism, talking and acting beside the point, and bizarre 
escapades may be seen at any stage of the illness. 

There may be a suspension of movement, or the reverse ; akinesis or 
hyperkinesis. Both may occur in the same patient, who may lie for weeks 
or months in a catatonic stupor, from which he suddenly emerges into swift 
action. He may carry out some impulsive action and then promptly return 
to bed and stupor ; or he may become wildly excited and imperil his life 
by his blind and raving activity. During catatonic stupor, patients may 
adopt strange postures, e.g, holding their head off the pillow all day, pursing 
their lips. They may be indifferent to cleanliness about fseces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients 
are automatically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be 
described here. They must not be assessed absolutely, but always in relation 
to the setting in which they occur. Then they have meaning in the individual 
case, and are not merely so many examples of “ ambivalence,” or “ mutism,” 
or negativism.” It is, however, true m this matter also that understanding 
the content of an anomaly does not make its occurrence likewise under- 
standable. Much of the schizophrenic’s conduct is so close to certain disorders 
of movement in organic disease of the central nervous system, that somatic 
mechanisms may be assumed to have suffered damage in this condition. 
There are three main things to be done with any schizophrenic symptom : 
(1) to search out its psychological origins, and its meaning for the patient 
in his present situation ; (2) to link it up with the other functional di^rders 
that he shows ; and (3) to consider its background of physical structure 
and function. It is not always practicable to attempt all three, nor is it 
as yet possible to do them well, but none can be ignored without detriment 
to a full analysis. 
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Often the most ttgmfieant yet mtas^Me eflect of the iffiaess is i^a the 
pati^t% pefsmaMt^. After fforid symp^ms hsye £ed away, or when tbeie 
are no cC^^Dirte sym^ms at aB, a change in ^e patieift^’a ways is resaarked 
by Ms mtKmates. Not only is he oatwardly diffisrent — ^more ^ peouMiari’^ 
less undefstan^bbble and predictable, rather shat-in upon himseL^ remoto, 
with queer values and impulses — but in many cases he is aha aware of this 
change, and may comphtin of an inner perverskm of himself, a loss of that 
unity which wo take for granted when we say ‘‘ I,*' or “ me.” Insight in 
schizophTenia, in this re^>^t and more gezterally too, may be penetrating 
and j^ust, as many self^eseriptions attest. There may abo be varying degrees 
of impairment np to gross lack of insight. 

Nbne of the aymftems are charaoteristio of this ilhiess, though snany 
occur;. Besides the somatic comphtmts and preoccupations already mentionea, 
patients, espeeiaHy if young, show vegetative snomaMes. Thus, vasomotor 
disturbance may take the form of cold Muish extremities, exanthozns or 
oedema. Seborrhoea is common.. Abnormal growth of hair occaskmaKy 
occurs m women. Loss of weight in the acute stages, and fatness in the 
chronic condition, intemiptfon or £Fr^uhirity of menstruation, and ductua- 
tians of temperature may also be obsc^ed, especially in catatonie cases ; of 
the schiaoph^nib states, stupor is tho richest in demonstrable boddy changes. 
Fleeting neurological signs, e.g. pupSlary anomahes, may be mund. In 
states of acute excitement attacks of unconsciousness may occurs but 
epfleptic seizures are very rare. 

Vakibties. — There are three main forms — catatonie (with acute out- 
bursts) ; hebephrenic and simple (earfy onset, chronic course) ; paranoid 
(fairly late onset, delusional). They are not exclusive categories, and it is 
usuaUy profitless to try and apportion a doubtful case to one or the other. 
They oauot correlate cfosely enough withouteome to be of much use elinieafiy. 

In hd)ephrenia^ the least common variety, delusions and haHucinataons 
are mconsiaerable, but abnormal conduct is to the fore : the patient may be 
siHy and mischievous^ abruptly eccentric or inert and without initiative. 
The illness may progress without acute episodes (dementia- simplex), or be 
interrupted by phases of excitement or obvious insanity, which subside, 
leaving the patient worse than before. In catatonia^ the most fovourable 
variety, the symptoms are plain even to the layman : ekinetie or hyper- 
kinetic states may appear and subside quicWy, sometimes for good or for 
several years. There are usually, also, characteristic disorders of thought 
and emotion, which may clear up when the stupor or the excitement does. 

the paraTioid form, generally rather late and insidious in its development, 
but less damaging to tite personality than the hebephrenic, partial systematisa- 
tion of the delusions is common in the earlier stages,,but may be later swaltowed 

S in the general thought disorder and deterioration (dementia paranoides). 

e more bizarre the delusions, the morelBrely n affective emptiness to rep^ce 
gradtuilfy the initial resentment and distress, but sometimes the patient 
passes into a chronic paranoid state, obzouBly scMzophrenic to the psyematrist, 
but compatible with ordiiiaTy life outside an hospital. Halluemations and 
luxuriant dehisions may, however, be conspicuous in the paranoid form 
(paraphrenia and dementia phantasticay. 

Diagnosis. — The chrome and! advanced cases — ** typical diameiitia 
piflBcox” — ^that abound in mental hospitals, are easy to diagnose, but 
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OF incoiifi|HeiicMi9 case^ often extremely d$ffienlt. The cliief posi^ve 
poMvts to ioeir for are : ckaTacterktie thought-disorder, a quaJitatiye ehai^ 
of alfeot, and other evideaee et iutra^jehic ataxia/* ae well aa feeliags^ of 
being uu&r external infoence; Gbtstonio sTmptoina are of lumted ^agnostie 
value, because ei their frequency in organic and Bynaptomatic psycltoses. 
More important than any single feature is the impression of the case as a 
whole, the development away from normal interest and response to the real 
world, and the establishment, instead, of “ autistic self-satisfactionS so that 
the patieait*S‘ personality is twisted awry, as it were, and withdrawn from 
easy contacts. 

From organic syndromes — syphilis of the central nervous system, ateohoBc 
psychoses, disease of the ceiei«al vessels, eas.eephalFtis lethargies, etc. — the 
differentiation turns on the physical findings, more than cm the mental state : 
a schizophrenic sjoidrome may appear in an organic condition, because 
the brain, as Kraepelin said, is like an organ whose stops give out the same 
sound, whoever works them. Often it is not a matter of deciding whether 
the syndrome is organic or schizophrenic, but whether, bemg schizophremc, 
ft has a discoverable somatic basis or not. Alcoholic delusional states are 
an instance of the complicated relationship that may be found (see p. 1838); 
If, after consciousness has become clear again, the other phenomena of toxic 
confusional psychosis persist, then schizophrenia is the more probable 
diagnosis. 

Diagnosis of sehizophrenia from an affective syndrome is difficult, because 
both are often combing in the same patient. Some of the significant points 
have already been referred to (see p. 1859). Catatonic excitement differs 
from mania m that the speech and acts of the latter are intelhgiM^ as express- 
mg a general affect and are conformable to the situation in nome measure ; 
the onset and cessation are not so abrupt as in catatonic excitement ; and 
there are usually characteristic features which make the (frstinction easy. 
Melancholia becomes suspect wh^ dehnsions are repeated without the 
^propriate affect, and there is a readiness to project responsibility for the 
illness, to complain of external influence. Thr inertia of the depressive is 
not sa complete as that of catatonic stupor, nor so* likely to be abruptly 
broken through. States of severe agitation are not always easy to dfistmguish 
from schizophrenic excitement, but a more frequent problem is that of deciding 
whether some bodily fear or conviction of dSsease is schizophrenic or not. 
Whether in regard to a preoccupation or a delusion, the chief point to consider 
is the appropriateness of the affect to the alleged hypochondriacal notion; 
thu more bi^rrc' the bodily change described, the more likely to be schizo*- 
phrenic. Dtepersonalisation m sometimes at the bottom of these somatic 
compbints ; what is significant is not the d^personahsation, but the way it is 
elaborated and regarded by the patient. 

Hysteria can offer great difficulties, largely because hysterical mechanisms 
are bo often operative in schizophrenia. Hain motor or sensory disturbances 
commonly give less trouble than hysterical dissociation, stupoPi and pseudb- 
dementia. The previous history, the relationship' of the outburst to a particu- 
lar set ©f happenings, the behaviour in the intervals,, the demands upon the 
attention or responseof bystanders must be taken^ into accounts. The mistakes 
airi oddSties of the hysterical jraeudeni^ment may be theatrical',, in accordance 
with hie ignorant notion* of what insanity ft fike ; the dd&iiousiy Associated 
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hysteric does not identify correctly the people around him, as the schizo- 
phrenic usually does, even when in a dream-like state ; the hysteric who is 
acting some imagined scene does so without discrepancies or gross interpola- 
tions, whereas schizophrenic is seldom so consecutive and persistent. 
The degree to which the patient is being influenced by his immediate surround- 
ings is, however, the chief guide, apart from definite schizophrenic 
features. 

Obsessional states offer difficulty when the patient is in doubt as to whether 
his alien thought or impulse comes from within his own mind or is imposed 
upon him. If he shows indifference as to the occurrence and content of 
the compulsive ideas, it is suggestive of schizophrenia ; but careful examination 
of the development of the symptom, and the patient's attitude towards it, 
permits a clear diagnosis in most cases. Complicated rituals, odd obsessions 
and chronicity make an obsessional illness look very like schizophrenia ; 
as does intoxication of an obsessional patient by bromides. Obsessions 
may develop into schizophrenic symptoms (see p. 1888 ). 

Prognosis. — Schizophrenia is always a serious condition. Though some 
recover, the tendency of this morbid change is to do permanent damage to 
psychic life. In the individual case, however, pessimism is not justified. 
It is certainly never possible in the early stages of the illness to be certain 
that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare cases in which 
an identical twin of the patient has for some years had a schizophrenic illness, 
or in which one parent is schizophrenic, and the other has schizophrenic 
relatives ; even then it is difficult to prognosticate with assurance regarding 
the present attack. If one parent has had an affective illness the prospects of 
recovery are brighter, but this can better be assessed from the patient’s own 
bodily and mental constitution. If he is of pyknic build, the outlook is much 
better. Similarly, the patient who has for years tended more and more to 
withdraw from his surroundings, to be careless of social requirements, to lie 
late and live alone, given up to day-dreaming and eccentricity — such a one 
should he become overtly schizophrenic, has a poorer chance of doing well 
than the active, suspicious and impulsive man, or the self-conscious, intro- 
spective worrier who similarly falls ill. A narrow and rigid previous person- 
ality makes deterioration more likely than if there had been wide interests 
and possibilities of adaptation. 

The more abrupt and stormy the onset, the better the outlook. This is 
one of the most reliable guides. When the onset has followed upon a recent 
painful experience, and the content of the patient’s talk and his behaviour 
refer to this, or when a physical damage appears to have provoked the 
symptoms {e,g. influenza or head-injury), the outlook is rather better than 
when the provoking factors are obscure ; but this is by no means always the 
case. If the attack occurs during puberty or adolescence, prognosis must be 
cautious, because of the difficulty of distinguishing between the transient 
upsets of this period of adjustment, and the progressive schizophrenia that 
may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures 
from normality may clear up, yet an outwardly mild condition be of grave 
omen. Symptoms such as stereotypies of movement and speech, wluch 
indicate that the illness has been going on a long time, and that there is a 
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changes. The more manic or depressive features, the better. Previous 
attacks, with an interval of normality between them, are prognosticallj 
favourable. If the patient first falls ill after 30, he will scarcely go downhill 
in the tragic way young people sometimes do. He may develop fixed 
delusions, which are often rigid and encapsulated, so to speak, and therefore 
he may be able to return to ordinary life, with reservations ; or it may be 
that his morbid beliefs absorb all his mental powers, and compel institutional 
life. The more the psychiatrist can discover healthy modes of response in 
the illness itself, as well as in the previous personality, the happier the out- 
look. Many patients, after an attack, do not return to work, but have 
narrower interests, and less spontaneity than before ; they are more easily 
tired, and may be hypochondriac, or show other symptoms thought to be 
“ neurotic.’* Such patients have sometimes made a poorer recovery than 
others who return to work and can meet most social demands, though careful 
inquiry reveals definitely schizophrenic sequelae in their thinking and 
emotions. 

The simplest rule is that an abrupt onset of the illness, an adequate 
cause for its occurrence, and a well-adapted non-schizoid personality are the 
criteria of good prognosis. Sensible early treatment may avert disaster. 

Treatment. — Prophylactic. — This, whether eugenic or individual, is 
limited and uncertain. Even if effective, it can reach only a minority at 
present, and its effectiveness is a matter of faith. Probably child guidance 
and other measures of mental hygiene do good in averting potential schizo- 
phrenia, but no one can be sure of this. Such treatment aims at diverting 
the child into social activities and keeping him out of situations in which he 
will be mortified or otherwise troubled emotionally. However wordily or 
abstrusely the prophylactic treatment be described, it is essentially a matter of 
trying to make an unusual child into an average one, or making his surround- 
ings unusual to suit him. 

Treatment op the Actual Illness. — There is no one treatment of the 
disorder that has manifest superiority over any other. Painstaking attempts 
at readjustment of the patient’s outlook and behaviour by means of psycho- 
therapy (not psychoanalysis), occupation, games, etc., are the most sys- 
tematic and rational way of making a permanent change for the better. The 
co-operation of the patient is here necessary, and also the help of a social 
worker desirable, who may do much to modify and arrange the patient’s 
circumstances in the interests of his mental health, e,g. getting him suitable 
occupation, and schooling his relatives in a sensible attitude towards him. 
Such treatment is not practicable for those acutely ill, but for the mild, the 
convalescent, or the imperfectly recovered case it is of great value. By 
means of it many patients can be discharged from hospital before they have 
settled into apathy, or become unresponsive to the claims of the external 
world ; it is better not to keep a schizophrenic patient in hospital waiting 
for complete recovery, but to get him back into ordinary life as soon as 
possible, provided conditions there are not too adverse for him, or he too 
abnormal to cope with them. 

Treatment in a psychiatric clinic or mental hospital is usually necessary 
at some stage of the disorder, and must be decided chiefly by the severity 
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and social risks at the time. For the large number who become permanently 
in need of institutional care, much of the deterioration formerly customary 
may be averted by the energetic use of occupational therapy and recreation 
which make the patient's life less sterile. 

There are few conceivable ways of altering a human being that have 
not been tried in this illness. Many of them have been those believed to be 
efficacious in other illnesses ; some have been intended to shock the patient 
somehow. Of the former may be mentioned endocrine preparations (in 
large doses), transplantation of gonads, removal of supposed septic foci, 
induction of fever by malaria, etc., injection of human serum, manganese 
salts, production of aseptic meningitis and continuous natco8is4 Of the 
latter, Le, shock-methods, many of the procedures of a bygone time 
examples; the whirling chair, precipitation from a height, immersion in 
ice-cold water, and so forth. The most recent methods which entail a pro- 
found and alarming disturbance are those which use insulin or a oonvulsant 
(see p. 1819). Though the direct emotional effects of such treatment are not 
negligible, metabolic changes are no doubt chiefly responsible for the clinical 
effects seen. Insulin has more value then the convulsant method. It should 
be employed only in hospitals fully equipped and staffed for the purpose. 
The treatment is most effective in cases which would have a good prognosis 
for the attack if treated by other methods. It is not a panacea for sohiso* 
phrenia, but may shorten an attack in suitably chosen cases. 

The details of treatment, whether in hospital or at home, must be in- 
dividual ; even in such matters as the allaying of excitement no uniform 
procedure, e,g. continuous baths, or narcosis, can be a routine measure. 
When excitement is extreme, disturbances in water metabolism and loss of 
salts may be combated by giving 5 per cent, saline intravenously, 300 c.c, 
every other day, alternating with forced fluids. During stupor, general 
measures for ensuring adequate food (in some cases feeding by tube), cleanli- 
ness and evacuation of urine and faeces must always receive attention. It 
has been found that various chemical agents, such as carbon dioxide inhaled 
in a 30 per cent, mixture with oxygen, and sodium amytal, will temporarily 
interrupt a catatonic stupor ; this finding accords with the chemical metabolic 
changes reported in the condition, but its therapeutic value is slight* 


PARANOIA AND ALLIED STATES 

The words “ paranoia ” and “ paranoid are used loosely by many. 
Eraepelin gave paranoia its modem meaning, describing it as the endo- 
genous, insidious development of a permanent and unshakable delusional 
system, with complete preservation of clarity and order in thought, will and 
action. If the illness cleared up, if it showed symptoms of an organic, 
affective or schizophrenic syndrome, or if it was provok^ external happen- 
ings, it could not be paranoia. Thus condition is exception- 

aDy rare ; so rare, indeed, that there is no use in haying such a category. 
Moreover, cases that Kraepelin himself called paranoia have since become 
obviously schizophrenic. There is now no profit in thinking of paranoia, or 
paranoia states either, as syndromes in their own right, so to speaks and 
of the same order as schizophrenia or affective disorders. They are on the 
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same subsidiary level as stupor, hypochondriasis, anxiety and depersonalisa^ 
tion. When met with, they must be distributed according to the accompait]^* 
ing symptoms and the general trend of the illness ; and their prognosis 
and treatment must be assessed accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, 
there are a number of instances of this unhealthy relationship between the 
patient and his surroundings, which are mild in their outward form, ^ easily 
understandable in the light of the patient’s history, and fairly responsive to 
treatment. Sensitive and shy people are often troubled by doubts and 
shame as to their physical or moral worth ; and, by projection, attribute to 
others the dislike or contempt they do not acknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in 
old maids who believe men to be pursuing them ; but there are many varieties 
of shame and desire, besides the sexual, which lead to such ideas of reference 
or persecution. The development of paranoid reactions of this sort is usually 
plain. So is that of the querulous, resentful type of reaction, in the man 
who believes himself done out of his rights and who becomes a persistent 
Ktigant or writer of memorials. Before judging such a man psychopathic, 
the extent of the injustice he has suHered must be compared with the degree 
of his resentment and his relevant conduct. Commonly the injustice is 
found to be fanciful or t rifling , and the man’s sense of grievance immoderate, 
so that he comes to believe there is a veritable conspiracy to wrong him, and 
devotes most of his time to useless appeals or threats. He may persuade his 
wife or his children of the justice of his complaints, inducing delusions in 
them, Le. folie h, deux, etc. Many such patients, however, never become 
deluded : they are contentious about their wrongs, and waste years, perhaps, 
in proclaiming them or seeking redress, but they are well aware how other 
people regard them, and what has actually happened. Many claimants of 
compensation, “grousers,” “old soldiers” and unstable adherents of more 
or less cranky movements, are to be placed here. There is no sharp dividing- 
line between these psychopathic people, and the more or less normal, often 
socially precious, leaven who detest injustice and are willing to do much to 
defeat it. Some deaf people become paranoid, misinterpreting what they 
cannot hear plainly, and construing it into a jeer or an insult. 


HYSTERIA 

In hysteria, symptoms of illness are represented by the patient for the 
sake of some advantage, without his being fuUy conscious of this motive. 
The form of representation will vary widely according to the circumstances 
that have provoked the illness, the patient’s experience of what the symptoms 
are that he is trying to represent, and his somatic resources. These factors, 
presently to be discussed, bear on the hysterical symptoms that simulate 
physical disease. But it is impossible to restrict hysteria to this physical 
form. The illness that is represented by the hysteric may be a mental 
one ; moreover, it is not possible to consider hysteria without le^rd to 
the mechanisms of its ocbuirence which manifest themselves in the per- 
sonality and are mainly psychological. Hysteria is the most psychogenic of 
all illnesses. Its recognition is therefore a double problem ; (1) exclusion of 
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what may be called “ genuine ” illness, t.c. of a recognised morbid pattern ; 
and (2) discovery of an adequate motivation. To ignore either of these 
requirements is to court error, since hysteria may occur along with physical 
or mental disorder, elaborating upon it and mimicking it, and, on the other 
hand, some physical diseases give rise to symptoms indistinguishable in 
their form and apparent psychological mechanism from those of hysteria. 

.etiology. — A hereditary factor is probable in many cases. Thus, a 
group of hysterics who were pathological liars were compared with the 
average population in respect of the proportion of their brothers and sisters 
who were in mental hospitals : it was five times as many ; and of the parents 
of the group, a sixth were psychopathic. From these and similar figures 
it is not possible to tell the mode of transmission or the nature of what is 
transmitted, but only to infer a hereditary factor. The occurrence of 
hysterical mechanisms in children, and their frequency in healthy adults, 
especially after calamities or in unendurable conditions, such as may occur 
in war, suggest, however, that hysteria is potentially present in most people 
and that environment is more important here than heredity. The combina- 
tion of heredity and environment may result, long before actual illness occurs, 
in a hysterical personality. This is not found in all patients who show hysterical 
symptoms, but nearly all people of hysterical personality show hysterical 
symptoms. Many of the features of this personality are socially obnoxious, but 
other features are not, and it is wrong to use “ hysterical as a depreciatory 
epithet for a set of qualities that one dislikes. These people are unduly 
responsive to the situation they are in, especially if by their excessive 
response they can fulfil wishes of which they are hardly aware, or evade 
what is painful in the situation, instead of meeting it and disposing of it 
adequately. Unsatisfied with their own capacities, they seek to cut a better 
figure than their endowment warrants, and are constantly posing and 
pretending. This, like all their behaviour and aims here described, is not 
done with full consciousness, but with a more or less sincere ignorance or 
ambiguity of purpose ; it is not a question of deliberate deceit, of studied 
histrionics or malingering. In thus responding to situations and turning 
the response to some inadequate end, the hysterical person is characterised 
by a lack of inner stability and of constant standards of behaviour, and also 
by a lability of affect and dn exuberant fancy. The fantasies normal in 
childhood are here seen in physically mature adults, who, like children, can 
temporarily live their fantasies, absorbed in this unreal compound of past 
experiences and longings, yet not so wholly divorced from their real sur- 
roundings as might appear. In an attenuated form, this is evident when 
they almost unwittingly manufacture some situation, according to their 
needs — literally “ making a scene ” — and enter into it emotionally with a 
rapidity and fervour impossible for more stable people. Egotism and 
untruthfulness (pseudologia phantastica) may be pushed to the point of 
delinquency. There may be a longing for prestige, sympathy, love, or some 
other emotional relationship, which kads the hysteric to behave in a way 
strikingly out of keeping with his demeanour on other occasions ; the in- 
appropriateness of his behaviour even at the time may be obvious to a 
detached onlooker, but is not always so. Many of these people can use 
illness or well-acted fantasies of illness to satisfy their hardly conscious 
needs ; they may also gain their ends by forgetting what it would be painful 
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to remember. Here again the onlooker may find it hard to tell how genuine 
or complete is this forgetfulness, but the question is of little moment compared 
with cuscoyery of the motive for the hyponmesia. The much-stressed 
suggestibility of hysterics is a notable aspect of their responsiveness to 
situations and of their especial responsiveness to a person with whom they 
develop an emotional relationship, often unrecognised by themselves as such. 
The emotional attitude of a hysteric towards other people is often influenced 
by sexual factors. Hysterical personality is believed to be much cofiimoner 
in women than in men, and may be associated with psychosexual immaturity. 
Coquetiy and frigidity are not uncommonly allied in hysterics ; there may 
much flirting and sexual excitation, but not actual coitus : it is, however, 
juster to say that the sexual lives of hysterics show instability and inadequacy 
than to specify any particular aberration. 

Hysterical personality can be recognised before puberty ; in younger 
children, however, it must be extreme to be recognised, because of the great 
frequency of hysterical mechanisms then {e.g, behaving as though fantasies 
were real, counterfeiting illness, somnambulism). Some of the grossest 
instances of hysterical behaviour have been recorded in girls not yet adolescent, 
cf. the Salem witches. Much of the work of Child Guidance Clinics is taken 
up with the treatment of hysterical tendencies, not perhaps taking the form 
of definite symptoms but plainly evident in the child’s personality. 

The precipitating factor for the onset of hysterical symptoms is usually 
a situation, emotionally charged, out of which the patient’s symptoms will 
bring him more or less overt, but unacknowledged, gain. This gain need 
not be material and obvious, and may run directly counter to such accepted 
values as health and ability to work. One of the plainest instances of a 
partial unsubstantial gain is that created by an accident, and the resulting 
claim for compensation ; hysterical symptoms flourish in such a soil, and are 
usually influenced for the worse by repeated medical examinations. Hysteria 
occurs among soldiers under active service conditions, and can readily be 
fostered in them by injudicious measures. It is not infrequently a sequel 
of the acute panic or stupor which may in some in on be the effect of intensive 
bombardment and exhaustion during active warfare. 

Pathology. — This is almost wholly a matter of psychopathology. It 
is true that disseminated sclerosis and many other organic diseases of the 
brain may be accompanied by hysterical symptoms, but the association is 
not a constant one. The psychological changes can usually be traced further 
back than the happening that provoked the illness ; often they are the 
continuation of normal tendencies of childhood that have been fostered and 
extended by ill-judged upbringing. The hysterical symptoms that appear 
as motor or sensory phenomena show the patient’s readiness for the trans- 
lation of experience into bodily symbols ; this is a special instance of the 
universal tendency for somatic representation of experience, converting it 
into action. It is the facility and exaggeration, not the existence, of this 
“ conversion ” mechanism that is characteristic of hysteria. What is thus 
translated or “ converted ” into physical terms has been something painful 
and unacceptable ; the partial exclusion of it from consciousness, ** re- 
pression ” of it, is therefore understandable ; in its physical, symboUc form 
it is tolerable and may even be prized. Identification with other people is 
responsible for the frequent imitation of symptoms and for the epidemics of 
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Sogg^tifailNfy; wilb if» chafacteristroafl^ qiiick fcroiation of 
IwA^ of seosatic respoBfie, ier anotirer way of desoribii^ the pheutnaenOB. 
dearly the meehamsm ne^ sat be hmted to the production of physical 
i^rmptoms, thoagh bodily structure and local weaknesses may conduce to 
There can be hysterical phenomena, such as the dissoeiaticm seen 
in fugues and so-eaHed splitting of personality, which are instances of the 
exduskm of recent and remote painful experience from cl^ar consciottsnesB. 
The wishes and fears that deviously attain outward expression as hysterical' 
symptoms do B!ot derive soMy from the recent past, though much cf their 
strength may eome from it. It must be admitted that there are some 
hysterica^ in whom this psychopathol^y cannot be demonstrated, and that 
such cases are among the most mtmctable. 

Symptoms. — These may be divided into: (1) sensory; (2) motor, 
includang fits ; and (3) quasi-psychotic. 

The symptoms can be like those of any eonceivable affection of which 
patient has a notion. The cruder kis notion, the less will his symptoms 
be like those of the sknulated condition, but after he has been demonstrated 
a class or repeatedly examined he may better his notion, and conse^ 
quenftly his symptoms come closer to those of organic disease. 0r, if he has 
had opportunity of seeing insanity, his pseudo-msanity may smack less of 
the stage than rfe otherwise usually does. The range of hysterical symptoms 
is so great that to describe them all in detail would take inordinate apace, 
and there is no need to do so. 

The sensory or, more properly, the percepttial symptoms include clavus 
and globus hystericus, blindness, deafness, and ainassthesia. The two former 
are so common in aU sorts of mental disorder,^ especially those accompanied 
by anxiety, that they are of little specific importance in hysteria ; inquiry as 
to their presence will often in these suggestible, rather hypochrondriacai 
patients lead to their occurrence. The difficulty in swallowing reported 
by hysterical women may be associatedr with a strong disincfination to eat — 
anorexia nervosa ; it should not be confused' with depressive anorexw or 
that ef pitmtary cachexia. Any cutaneous disturbance^ of sensation that 
the patient has a notion of can* be presented, c.y., anaesthesia, either mono- 
or bi-lateraP, or of stocking and glove distribution, and analgesia of any part. 
The anassthesia seldom corresponds to any nerve trunk, nerve root, or spinal 
segment, unless the patient has had special opportunities of knowing. With 
an anaesthetic hand objects may be identified, and any test which the patient 
does not recognise as referring to this disability he will' perform satisfactorily. 
Such tests are not a means of “ catching the patient out as though he 
were a malingerer,, but of ascertaining whether* the symptoms express only 
his notion of some iHness. The tests for a malingerer, it is true, amount to 
the same thing, though one assumes the znalingeref to be clearly eonsdotts of 
Ms puinpose ; consequently any distinction between hysteria and malingering 
must depend on the observer's impression as to the patient's honesty and 
self-knowledge ; certainfy it cannot be decided by tests. The tests for blind- 
wess (c.^. uring a stereoscope with a supposedly blind eye), deafness {e.g\ efflcct 
on* pulse, respiration and psychogalvanic reflex of excitmg remarks addressed 
to patient), and for other forma cf perceptual defect all depend! on the 
physbian's grater knowted*^ of what snomid or shouM not accompany the 
which the parieat conspliamw; they axe not mtendiBa ta 
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msm h7^al}erioal “ stigmata ** ^ox cbaraot^tie aa^ialies. Tlie ovama mA 
latbex hjppersestbetic i^ts, the phaf^ageal aaassfbhesia adid tha eosicstttm 
liwtatioa of the &Sd of vision ibnn^y used diagnosticalljj wGBt all pcfh 
ducts of si^Qstioo or, as in the last instance, phenomena that naajr ooonr in 
ttoxsnal fatiig^, in hypochondria and in certain cerebral ^sions. 

The motor symptoms are paralyses, pareses, spasms, ‘ContraetUBes, and 
tremors. Hysteric^ paralysis or paresis never aleets individual muscles, 
but always movements. By various devices it can be shown that the patient 
still use the affected museks, as long as he does not know that the move- 
aaaient in question requires their use. Tl]^ paasalyses affect chiefly the kfit sade 
of the body, are common in the legs (preventing pioper walking or standing)!, 
and often occur in limbs or other structures that have earlier been the seat of 
an organic disability, e.g, trauma or paresis. If the paralyms fee flaccid, no 
loss of tone or of reflex response is found, and the patient, thro?i^ his iU- 
informed notions of what should happen, behaves otherwise than a paiaeat 
with organic paralysis would — e.g, if asked to rise from the supine to the 
sitting posture without using his hands, he keeps his paralysed leg flat on 
the bed. If the paretic part be kept stiff, the antagonists will be found to 
GOiDie into action first when the patient is asked to perform the naovement he 
says he cannot ; and if the moven^ent has to be made against resistance, 
audden removal of the resistance reveals how much of the apparently tremend- 
ous effort was going into a^ociated irrelevant or antagonistic movements. 
Passive movement to overcome the spasticity or subsequieait contractures 
cause the patient to be more upset than could be accounted for by any 
pain he may complain of. The vaudeties of abnonnal gait .are numerous ; 
many of them fantastically elaborate and, from the look of them, exhanstinig. 
Not only the musculature of the limbs may be affected but of the trank 
{leading to curvatures and odd postures) and indeed any volunhary nuiselea, 
e/g.. of the toiague, larynx, pharynx or eye. In hysterical aphonia the voice 
may sink to a whisper, or there may, more rarely, be complete mutisia; 
the voice can, however, be used normally for coujihing and similar purposes. 
The aphonia often comes on after some local inflammation that has caused 
hoarseness, or after a fright. Stammering, usually of the exag^rated kind, 
may also otXMir. Spasm of the external ocular muscles, leading to a con- 
vergent squint, may accompany a spasm of accommodation. Ptosis and 
blepharospasm sometimes occur. Many of the tics and spasms that used to 
be thought hysterical are now recognised to be often physiogenic, e.g. r^dual 
symptoms of encephalitis lethargica and chorea ; spasmodic .torticollis, 
for instance, is far L^s often psychogenic than used to be thought. When a 

r m or paresis has long been maintained, trophic disturbance may follow : 

ness and oedema, shiny akin, fibrosis of periarticular structures, and 
similar effects of rigidity and disuse. Tremor is most often seen in patients 
with a spastic paralysis, but may occur independently, as in many of the war 
casen. It is variable in degree and rhythm, and usually disapjjears when the 
patient's ^attention is turned from it ; this does not apply, however, to some 
very iong-etanding cases. 

Hysterkjal fits commpnly occur in patients with obviously hysterical 
peisanality. They may be Uttk more than a faintiinig-atfcack or an oatbuiit 
of temper, significantly Like the tantrums of an ill<^haved child. Ofte% 
howewes; they are moere differentiated than this, and diagDiMBi from an epikp^ 
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tic fit may be difficult. Sometimes the fit grows out of a tremor induced by 
fidght or anxiety, as in many war-hysterics, or it may express some emotion^ 
state, such as great pain, anger or erotic excitement. Occasionally the patient 
shows plainly by her expression and movements that the fit is erotic ; it 
may be a typical orgasm. The “ classical ” four-phase fits which Charcot 
described were artefacts of the clinic ; they do not happen now. 

Sometimes the patient’s fit becomes very like an epileptic one after he has 
spent some time at a neurological clinic, or he may be an epileptic who also 
has hysterical fits. Some hysterics, by overbreathing, induce an epileptiform 
convulsion, which can be abruptly terminated if an injection of calcium chloride 
or gluconate be given. They may pass from one such fit into another, so that 
the condition suggests a status epilepticus. The unconsciousness that often 
appears to accompany a hysterical fit is seldom as complete as it looks ; neither 
is the subsequent amnesia. There may, however, be a delirium, corresponding 
to the emotional upheaval. Patients very rarely hurt themselves seriously in 
the fit, however violent, or have a fit when alone or asleep. The length of 
the attack and its degree often depend on the audience ; the more the 
bystanders try to restrain the movements, the wilder do the kicking, struggling, 
biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the 
subsequent headache and sleepiness of epilepsy ; urine is not passed nor 
the bowels opened ; reflexes, including the comeal response, are unaffected, 
and the end of the fit may be abrupt. 

The qmsi-'psychotic symptoms are stupor, twilight-state, pseudo-dementia, 
and fiigue. In the stupor, seen typically in harassed weary soldiers under 
bomba^ment, the patient lies motionless, taking food like a twelve-months 
baby, non-resistive, sometimes incontinent of urine or faeces, and without 
any predominant emotional tone. It is of brief duration if the exciting 
circumstances cease to prevail. In less acute forms there may be a sullen 
resistive akinesia, or a condition lasting even for years, with an occasional 
break ; this is a rare form. The confusional or delirious states may accompany 
a fit or represent an important emotional experience, e.g. some sexual episode. 
They are often histrionic, and represent wishes of a religious or grandiose 
sort ; or the patient may behave as though he were an animal or a child. 
Sometimes they occur during the night, and in a somnambulist state the 
patient repeats some past happening, or may do complicated work. This 
IS closely akin to the hysterical fugue, in which there is not so much a clouding 
as a narrowing of consciousness, a “ dissociation.” In the fugue the patient 
says he has forgotten some or all of his life before a certain date, and later he 
may profess to remember nothing of what has happened during the fugue. 
There is, in short, a double set of memories, which may alternate, and since 
the patient’s own identity is commonly included in the repressed and tempor- 
arily forgotten material, he may be said to have two personalities, and 
sometimes three or four. Actually there are no cases in which it is strictly 
correct to speak thus of multiple personalities ; it is only a matter of different 
aspects or fragments of the one personality. In the fugue the patient may 
live out some fantasy or — as more commonly happens — simply says that he 
does not know who he is or where he lives. Nearly always a hysterical fugue 
with gross amnesia turns out to have been a means of evading some predica- 
ment, and it is well to keep in mind in such cases that the patient may have 
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broken tiie law or otherwise exposed himself to disgrace and punishment. 
The amnesia is seldom as complete as the patient states. I'ugues may occur 
as a hysterical mechanism in an organic psychosis ; we have seen a man with 
arrested general paralysis who had been prominently and in detail reported 
as a case of multiple personality which responded to psychotherapy. 

“ Pseudo-dementia ” covers the large group who behave as though insane. 
Jt may occur, as in the so-called Ganser syndrome, in prisoners awaiting trial. 
Whatever the circumstances, its motive is escape from a disagreeable situation. 
It is likely, however, that it is mainly those with a predisposition towards 
severe mental illness, especially schizophrenia, and the high-grade defectives 
who have recourse to this kind of hysterical behaviour. It sometimes comes 
on after brain injury. The patients’ behaviour corresponds necessarily to 
their notion of insamty, which is usually far enough removed from anything 
the psychiatrist knows as such. Occasionally, however, it is very near the 
buffoon-like conduct of some schizophrenics. The patients say that they do 
not know their own age, affect not to understand simple remarks, give absurd 
answers which nevertheless indicate that they know the right answer (e.g, by 
inverting the correct order of the figures in a sum). When asked about some 
simple matter, they look as though they were making terrific efforts to 
remember (herein behaving differently from the schizophrenic). The most 
characteristic thing is the disparity between the patient’s alleged deficiencies 
and his general alertness : he says he does not know anything about his own 
past, he cannot read or spell or do the simplest arithmetic, and yet he may 
be beha.ving quite naturally and adapting himself to the situation in a way 
which would be inconceivable if he had actually so advanced a dementia. 

Some hysterics go to great lengths in their representation of ideas of illness. 
They will allow themselves to be put among grossly insane people, or submit 
to repeated operations, such as amputation. Self-inflicted injuries, e.g, 
keeping wounds and sores open, are not uncommon (cf. dermatitis artefacts). 
In some such cases masochistic tendencies can be recognised, but by no means 
in all. Suicidal attempts are not infrequent. They often have as their purpose 
revenge, the satisfaction of some spite, and the patient may leave behind a 
lying, fantasy-coloured letter, indicting someone. Frequently the suicidal 
attempt is in the nature of a theatrical demonstration, done in such circum- 
stances as make it unlikely to be fatal ; and if the patient kill herself, it is 
more through bad management than intention. 

Diagnosis. — It will be plain from what has been said that diagnosis 
must be both negative and positive — negative, by excluding any organic 
cause for the symptoms ; positive, by finding motives and relating the 
symptoms to them. Neither method is alone sufficient, because of the 
occasional concurrence of structural disease with psychogenic symptoms. 
As to the former, i.e. the negative method, it is unnecessary to enter here 
into all the differentiating points. Many of them have been mentioned in 
the foregoing description of symptoms, and all turn on the disparity between 
what experience tells us would occur if these symptoms were of organic 
origin, and what the patient knows about such matters. Consequently a 
doctor who has hysterical symptoms is extraordinarily difficult to diagnose, 
in tffis negative sense. The method of arriving at a diagnosis by Buddsidy 
taking the patient unawares, and seeing if his symptoms persist, b to be 
deprecated ; it antagonbes him. Likewise undesirable b the procedure of see- 
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ing whether oiie can suggest new symptorng to the patent, e.g, an aaasstheeiia ; 
it can be both mislec^ing and hazi^nl. Neither is the hysterical nature 
of a fi^ptom to be judged solely by whether it can be removed by sugges- 
tion j for some organic symptoms are temporarily got rid of thereby, and 
many hysterical symptoms are nok An intimate Knowledge of the range oS 
symptoms of physical disease is much more useful to the physician than an 
equipment with special tests and lists of differences between ** functional ” 
and “ organic/' It is not only a problem of neurology but of the whole of 
medicine, since the hypochondriacal tendencies of many hysterics lead them 
to complain of visceral symptoms ; usually, in doubtful cases, the S3anptoni8 
are those which might well occur in the earlier stages of some phyrical disease. 
It is, however, in neurology that the most dilficult cases of all arise, e,g, in 
disseminated sclerosis, carbon monoxide poisoning, cerebral vascular disease 
or encephalitis lethargica ; here there is more likelihood of the organic disease 
being overlooked than of its being wrongly diagnosed. The patient’s previous 
personality, any provocative situation or emotional disturbance, the previous 
occurrence of organic signs, e,g. transient diplopia, and the age of the patient 
must be considered. Hysterical symptoms appearing for the first time in 
middlle or later life in someone whose personality has been stable, are probably 
not solely psychogenic. If the symptoms diminish when little or no attention 
is paid to them, they are more likely to be hysterical. 

Course and Prognosis. — This depends mainly on the patient’s f)er- 
sonality and social setting, and on the treatment employed. A long history 
of hysterical traits prior to the illness, a continuance of circumstances favour- 
able to the symptoms, and inadequate or excessive treatment are all unfavour- 
able. This is, however, an illness that sometimes confounds prediction, 
patients recovering when many adverse factors have been operative and the 
symptoms have b^n present for years. In children the prognosis is fairly 
good if treatment can l>e undertaken promptly ; it is best if the hysteria is 
monosymptomatic and has come on after a fright. In all cases in which the 
situation which provoked the illness persists, the outlook is bad ; for example, 
m the compensation cases, for which no medical treatment is of any avail — 
for obvious reasons — ^until the litigation is settled once for all. &milarly, 
during war, psychotherapeutic successes are often dazzling while the hysterical 
soldier is under treatment in hospital, but the symptoms come again when 
he must return to duty. There are many varieties of outcome, chronic 
invaKdism being the commonest. A few patients later become schizophrenic, 
and a few become involutional melancholics. The prognosis in reject 
of the patient’s hysterical personality is more important than that of his 
hysterical fllness ; it is, however, no more to be assessed by rules than the 
general future of any human being’s life and personality. Patients do not 
necessarily tend to become anti-social ; delinquency is certainly a likelihood 
in some hysterical people, but bravery and self-devotion may be conspicuous 
in others. 

Treatment. — Too much treatment is worse than too little. Injudicious 
physical or psychological treatment of hysterics often makes their symptoms 
worse and their illness intractable. Recondite methods should be eschewed 
by all but experts. Common sense is as important as psycholagical under- 
standing ; and social usefulness more to be aimed at than removal of symptoms 
or attainment of self-knowledge. In short, it is not tiie hyutef icat illness or 
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the mechaiiiMn of reprcgsioD and conversion that oalla for remedy^ but the 
patient’s inadequate way of dealing with difi&oult sttuations. Conaeqn^tly, 
the whole treatment must aim at the patient’s return to ordinary eonditioils 
of Ufe as soon as possible, and at a re-education of his ways of meettmg 
difficulties. To this end it is profitable to go over with the patient the 
situations, emotional disturbances and motives that led up to the iBnesa, 
and to do this without implying moral judgment or social indifference-- 
eertainly without teaching the patient one’s peycholo^cal theories. It is 
a matter of general psychotherapy (see p. 1816) ; and it may entail a far- 
reaching analysis of the patient’s past life, her emotional development and 
her instinctud tendencies. It is questionable, however, whether imyone 
without special psychiatric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one band, he may be misled into a 
wildemeBS of fantasy masquerading as once-repressed, now-recalled psychic 
trauma ; and, on the other, he may be at a loss how to deal with the atta^meni 
and dependence upon him which the patient will oome to show, and which 
may in fact be the chief influence in bringing about her precarious recovery. 
A great deal may be achieved — perhaps as much as by more thoroughgoing 
methods — the physician, himself mature and with impartial insight into 
the psychological motivation of the symptoms, leaves aside in his dealinga 
with the patient any very detailed inquiry into the causes of the illness and the 
purposes it served ; and, instead, directs her towards a better social adapta- 
tion, by advising her to avoid when possible the situations that, as he sees, 
favour the production of symptoms, getting her into a disciplined way of 
living, and stepping in with explanation, support and advice whenever fresh 
difficulties arise. His success in getting rid of individual symptoms at the 
beginning may be an important factor in establishing the necessary relation- 
ship with the patient. Such a line of treatment is not heroic, it is scarcely 
even rational, in the sense of being causal, but it avoids some of the commonest 
blunders and may be strikingly successful. For this, or indeed any treat- 
ment, admission to hospital is not essential ; it will help when there 
are adverse factors in the patient’s situation and, of course, will be essential 
if there be such symptoms as self-injury, suicidal attempts, pseudo-dementia, 
or gross paralysis. The danger of the patient’s picking up new symptoms 
in hospital should also be weighed. Isolation is usually inadvisable. 

Many of the symptoms of hysteria will not wait upon general treatment, 
but demand energetic intervention. Anorexia, for instance, cannot be 
allowed to go on to an avoidable inanition, nor a paralysis to the stage of 
contracture ; a mute patient, or one who is deaf or blind or i^orant of his 
own ideiutiiy, offers such practical obstacles to almost any kind of treatment 
that the symptoms must be tackled and disposed of early . For this purpoue 
suggestive measures are valuable and appropriate physical treatment may 
be called for, e.g, supervision during feeding, or even tube-feeding in anorexia 
nervosa, physiotherapy for paralysis, voice-exercises. Suggestive measures 
need not take the form of hypnosis ; suggestion in the normal waking state 
haa many advantages over hypnosis, though those expert in the latter are 
Bosnetimes very sillcces8fu^ in their treatment. S^gestion, like almost 
every form of treatment of hysteria, has pitfalls, and its triumphs, like these 
of every other method, sometimes prove vain, but in the hands of a physicaan 
who is at once confiident and cautious, this method may result in a satisfactory 
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recovery. !£, in using suggestion, such physical devices as faradisatio an 
be avoided, it is better to do so. As a means of demonstrating that the 
illness is not du0 to local disease, however, such methods sometimes take 
their place in a detailed plan of treatment. Motor and sensoipr symptoms can 
usually be got rid of in one or two sittings if the physician is patient, deter- 
mined and confident in the use of persuasion and suggestion. 

The choice of occupation, the settlement of any social cause of illness 
{e.g, claims for compensation), and the obtaining of a healthy attitude — 
neither complaisant, much-enduring nor harsh — on the part of the patient’s 
relatives and friends, are all important factors in treatment. The hysterical 
reactions to injury call for special mention because of their frequency. 
Though often of transparent motivation, they are not by any means to be 
regarded as outright malingering ; for the patient’s feeling of illness may 
be sincere, his symptoms distressing, his anxiety typical, and his irritability 
and insomnia s 3 rmptoms that he would gladly get rid of. But they are 
none the less psychogenic. It is often assumed that so far as an illness is 
psychogenic, it must be treated only by psychotherapy. This is false theory. 
There are few mental disorders in which psychotherapy alone produces such 
small benefit as in the hysterical conditions due to the compensation or 
pension situation that may follow an injury. Putting an end to the situation 
early and the resumption of ordinary activity as soon as any physical injury 
has been repaired are the most potent measures in the earlier stages. Even 
if the symptoms have been present a long time, the ending of disputes about 
claims and the return to ordered routine and regular occupation achieve 
more than do frequent medical interviews. Psychotherapy is then an 
adjunct, not an essential feature, of the treatment. Marriage should never 
be recommended as treatment for hysteria ; the superstition about this has 
resulted in lamentable troubles, especially for the person the hysteric marries. 
This is not to say that every hysteric is to be dissuaded from marrying ; 
there are more things than treatment to be considered then. Married 
hysterics, however, should not be recommended to have a child. Contrary 
to popular notions, pregnancy and puerperium more often aggravate than 
benefit hysteria. Moreover, hysterical women are not usually satisfactory 
parents, and commonly induce psychopathy in their children. 


ANXIETY STATE 

As already stated, the emotional syndrome so called is part of the 
group of affective disorder, in which depression and manic excitement 
are also included. It is there described. It would be indefensible to put 
into a special category all the forms of mental illness in which anxiety is 
conspicuous, for it can be severe in the most diverse conditions, ranging 
from delirium tremens to schizophrenia. The outwardly noild form, tending to 
chronicity and often largely psychogepic, responds well in the less advanced 
stages to psychotherapy ; it is therefore important that its recognition should 
not be delayed because of a doubt as to physical disease. Yet often the 
correct diagnosis is overlooked while the patient is being investigated or 
treated for some local disorder. This arises partly because of the quasi- 
physical signs of fear which he may show— dizziness, tremor, nausea and 
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vomiting, indigestion, diarrhoea, shortness of breath, palpitation, a sense of 
oppression in the chest, rapid pulse, flushing, sweating, frequent passage of 
urine, etc. It is still more due to the patient’s anxiety turning on his health, 
especially his physical health, and leading him to ask for more and more 
medical opinions. X-rays, laboratory investigations, etc., the favourable 
results of which, however, do not allay his worry. Over-cautious advice as 
to regime, based on a possibility that there may be some early physical disease, 
can be harmful to the patient’s mental health in that it restricts his normal 
life, and may constantly recall and reinforce his anxiety. The converse error 
of mistaking some early symptoms of physical illness for hypochondriacal 
anxiety is equally to be avoided. Physical investigation of doubtful cases is, 
in short, indispensable, and should be prompt as well as thorough. When it 
fails to confirm the presence of a physical disorder the patient should not be 
treated as though he will still be in danger of the physical illness unless he 
takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage 
to the heart intensifies the illness. The patient should be fully investigated 
on the psychological side and treated accordingly ; this does not mean that 
he should be treated only by psychotherapy. The discovery of a possible 
psychological cause for the symptoms does not prove that there is not also 
a physical cause for them, but it makes it less likely. The converse is also 
true. For setiology, diagnosis, prognosis and treatment see section on 
Affective Disorders. 


OBSESSIONAL DISORDER 

Definition. — In this condition the characteristic feature is that, along 
with some mental happening, there is an experience of subjective compulsion 
and of resistance to it. Commonly the mental happening (which may be a 
fear, an impulse, or a preoccupation) is recognised, on quiet reflexion, as sense- 
less ; nevertheless it persists. 

Etiology. — Intrinsic, — The hereditary factor is strong. A third of the 
parents of obsessional patients, and a fifth of their brothers and sisters, 
have themselves shown pronounced obsessional traits ; the proportion 
is in each case higher if all forms of mental abnormality be included, 
since both schizophrenia and affective illnesses occur with more than 
average frequency in families of obsessionals. The abnormal personality 
of the parents is probably also potent as an environmental cause. Very many 
obsessional patients have for years before they became ill shown a rather 
characteristic mental constitution : they are excessively cleanly, orderly and 
conscientious, sticklers for precision ; they have inconclusive ways of thinking 
and acting ; they are given to needless repetition. Those who have shown 
such traits since childhood are often morose, obstinate, irritable people ; 
others are vacillating, uncertain of themselves, and submissive. “ Obsessional ” 
traits occur, however, in many people who never become mentally ill, and 
in many who become mentally ill otherwise than with an obsessional disorder. 
Consequently these traits* cannot be rigidly held to be the forerunners or 
non-morbid counterpart of obsessional illness. 

Extrinsic. — The influence of strict, morose, cruel, overconscientious, 
or obsessional parents has just been mentioned. It is difficult to weigh its 
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UD^oftAnce ; eeartainlf m mcm easAs it no past. TheM k nothing apecifie 

k the eituatioiiB which eupply the content of an obsefision : they might oquaJly 
well have preceded hysterical symptoms, for example, in a person eo 
•dkpoaed. Nevertheless, the fright m; pain which once aceompamed a pacticnr 
kr experience, or a longaeries of experiences, must not be overkokedin woridzig 
out the muh^e causes q£ some obsessioia psychologiQally related to this 
e:i^>erieBce. 

Encephalitis lethargica and a few other cerebral diseases may piodinee 
typical obsessional symptoms in persons previouriy free from demonstrable 
(tendencies in this direction. 

Pathology. — ^Apart from the difficult imstanoes in which lesions of the brain 
are accompanied by obsessions, this is at present wholly a matter of psycho^ 
pathology. Some elements of an obsession are universal human attributes : 
all little children tend to ritualise and repeat ; all human beings are at times 
euDcertain of the isghtneas or sense of what they have done ; they try to avart 
trouble by symbolical acts and oth^ magical derices, whose ef^eetivenew 
they may queEition {e.g, superstilion) ; many normal people, moreover^ have 
mild obsessions that do not bother them f e.y. ecruples) . The manifest stoug^ 
going on in the cdisessaonal patient may be irestated in teems of hypDthetieal 
iufitiaotual tendencies. Such attempted explanation cannot ibe verified; 
and it is more useful to pay heed to the repressum, displaoemeut and substitu- 
tion which lead to symbolic representation of emotionally signifioant earlier 
experiences, and to the protective mechanisms by which the patient trios 
to ward off the painful and overwhelming obsession, with the result that he 
develops complicated rituals and similar devices which may be mistaken 
for the essential symptom. The transition from obsessional to schizophrenic 
is easy to understand psychopathologically, since in both some cooitaits of 
conscdcNusneBs are separated from the main stream. 

Symptoms. — Obsessions are conveniently classified as ; 1. ideas or images; 
2. impulses ; 3. phobias and 4. rumination. These overlap oonstantly. 

Among obsessional ideas and images are tunes, phrases, mental pictures 
of a disagreeable sort {e.g, of a mutilated corpse), and obscene assoriations 
{e,g, every cranny reminds the patient of a vulva). Obsesaional impidses arc 
often of a suicidal or aggressive character : the patient may feel an ur^ to 
kiclc people in the street, to push his friend over a cliff, or to throw hinaseif 
under a passing train. In many other cases, however, they are less alarming ; 
«.p. impulses to swear loudly in church, or to laugh at a funeral ; or more of 
an intellectual sort, such as an impulse to count and manipulate numbers 
senselessly or to avoid typing any word with a given number of letters or 
beginning with a particular consonant. Phobias are closely bound up with 
the other varieties of obsession : thus, the patient who has an impulse to 
plunge a knife into his friend’s or his own neck has an understandable phobia 
of knives*; the patient who is troubled by obscene thoughts whenever he 
looks at a naked statue develops a phobia of museums. Not all phobias can 
be so accounted for ; they may rest some forgotten alarm, and take a 
queer form, such as a phobia of lavatories or of one-legged men. It is loose 
usage to give the name phobia” to every case in which an individual develops 
fear that is excessive or inexplicable ; the essential features of an obeession, 
already mentioned, should also be present. Eears of dirt or infection ore very 
coanmon jdmbias : they ore symbok of moral, usually sexual, taini, and they 
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lead to much washing, etc. ; thus, a patient who has blamed himself for 
masturbation may be constantly washing his hands, or following a complicated 
ritual of touching nothing with his bare hands for fear of contamination. 
Often the rituals and defensive precautions seem grotesque when compared 
with their ostensible purpose, as in the case of a patient who is perpetually 
putting himself to the greatest trouble in order to ensure that he never steps 
on a worm inadvertently ; much of the grotesqueness disappears wheh it is 
discovered what the worm symbolises for him. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. 
Another phobia is that which has fear as its object, t.e. the patient is afraid 
of any situation in which he may feel fear ; some such patients do not leave 
their homes for years, because they fear they may have an attack of agora- 
phobia once they get outside. Obsessional rmnination usually takes the form 
of endless questioning or search. The patient has to ask himself “ Why ” 
with pointless insistence about all manner of problems beyond his or any- 
body’s grasp ; or he has to keep casting round in his mind after some forgotten 
name or word which he could easily do without. Religious scruples sometimes 
fall into this category, as when a penitent is continually running to his 
confessor with some venial trifle he has come upon in his interminable self- 
questioning and doubt. 

Obsessional patients are in most cases depressed ; their illness is a de- 
pressing one. Besides this secondary depression, however, there is frequently an 
association of a more intimate kind, in which depression — or mama — is the 
essential or the main part of the illness, and the concurrent obsessions seem 
to be symptoms of this affective disorder. In such cases the obsessional 
illness is very often cyclical in its course. Anxiety is a common accompani- 
ment of obsessions ; in phobias it is most conspicuous. The anxiety is in- 
separable from the patient’s struggle against the subjective compulsion 
which is so alarming to his feeling of integrity in self and mind, such a shock 
to his belief that he is a free agent. Schizophrenic symptoms may be in the 
offlng, or actually present, when the obsessional i<h as are of the magical 
kind, e.g. the patient feeling that the effect of his obscene thoughts upon 
others may be averted by some gesture, or when his rituals are carried to 
bizarre lengths, e,g, having to save the last drops of his urine because of 
some recurring doubt. Depersonalisation may occur in the course of an 
obsessional illness. 

Diagnosis. — If the essential features, i,e. feeling of subjective com- 
pulsion and immediate resistance to this, be kept in view, it is seldom 
difficult to distinguish between obsessions, on the one hand, and delusions, 
hallucinations, ideas of reference or self-reproach, feelings of being influenced 
and schizophrenic stereotypies, etc., on the other. The only difference 
between obsessions and many schizophrenic phenomena towards which the 
patient retains insight and which he regards as alien to him, lies in the nature 
of the compulsion he experiences : in obessions it is subjective — he feels that 
it comes from within his own mind, whereas in the schizophrenic phenomena 
he feels that it comes from without, it is imposed upon Hm. It is a differ- 
ence, however, that may be obliterated, i.e. what was once obsessional 
may become schizophrenic, but this is an uncommon outcome when the 
obsessional disorder is definite and well-established. In differential diagnosis 
it must be remembered that obsessions may occur in the course of almost 
6o 
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any mental illness in a person of obsessional tendencies, and that the psycho- 
logical mechanism for the production of obsessions, like that for hysterical 
symptoms, is present in almost everybody in varying degree. Consequently, 
an illness is not to be regarded as obsessional unless obsessions are the chief 
s3nnptoms. 

Course and Prognosis. — The outlook for recovery is worse if obsessional 
synaptoms have been present since childhood, if they now fill up most of the 
patient’s time, and if he is weakly resigned to his iUness. The best outlook 
18 when the obsessional illness comes on suddenly in a person who has not 
had conspicuous obsessional traits or who has had previous benign attacks. 
A cyclical course is not uncommon. The situation is ominous when the 
ritual gets more and more systematised and remote from what previously 
occasioned it. The development along schizophrenic lines, already men- 
tioned, is more to be feared in such cases and in those with bizarre obsessional 
thoughts ; the great majority of gross obsessionals, however, do not become 
schizophrenic or anything else than obsessional. About half the cases 
recover from an attack, which may, however, last for a year or even more. 
Many people are subject to brief attacks, lasting only a few days, and largely 
due to fatigue or physical illness reducing their mental health. Inter- 
current happenings influence the course of the illness, e.g, some men were 
free from symptoms during their period of war-service, with its routine and 
lack of responsibility or need for decision. The content of the obsessions is of 
little use prognostically. Old age is not in itself an adverse factor, but 
attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals give way to anti-social impulses, 
e.g. to suicide, homicide, delinquency. It is true that obsessionals who are 
also depressed may kill themselves, and that obsessionals who are irritable 
and angry may injure others; but obsessionals rarely yield directly to an 
impulse they have resisted, or need to have “ irresistible impulse *’ urged 
in extenuation of a crime. Sexual offences and perversions are rarely 
obsessional. 

Treatment. — Patients should be encouraged to continue at their occupa- 
tion and not to test themselves, or try to overcome their obsession, by re- 
peatedly putting themselves in a situation in which it will occur. So long 
as their impulses are not likely to get them into trouble, they should be 
encouraged to give way to them, rather than to “ fight.” The physician 
must aim at getting a patient well by putting an end to his anxiety and 
struggle ; if that is not wholly attainable, the patient must be educated to 
deal with his obsessional tendencies by acknowledging their existence, their 
psychological origins, and their harmlessness in those very respects in which 
he thought them most harmful, e.g. obscenity. Frank recognition of obses- 
sional tendencies, which everyone has in some degree, is an important step 
in learning to control them. In some patients the obsessional attack is so 
cyclical and almost self-limited that a brief rest and general care are all 
that is needed. In others, whose ^Iffection is chronic, recovery is out of the 
question, but advice about the management of their lives, varying according 
to their individual circumstances, helps them greatly. These patients, so 
prone to rumination and endless questioning, often clamour to be psycho- 
analysed. There is no evidence that psycho-analysis, however prolonged, 
benefits them more than methods that are not so exigent of time and money. 
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Obseasional childien usually respond well to changes in their human environ- 
ment, advised after the physician has inquired mto the family and school 
situation ; temporary separation from an obsessional parent or treatment 
of the latter often proves remarkably beneficial for the child. Discussion 
of his problems with the child (especially if they centre round secret sexual 
play) is an important adjunct of such treatment, just as it would be with an 
obsessional adult. 

Eswaro Mapother. 

Aubrey Lewis. 
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Abdomen, retracted, in cerebro-spinal ferer, 
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in tuberculouB meningitis, 1561. 

Abdominal abscess in peritonitis, 753, 755, 
756, 762, 

aUergie attacks, 571, 751. 
cramps in hyperparathyroidism, 499. 
distension in acute gastritis, 582. 
in acnte intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in anal achalasia, 665, 666. 
in ascites, 764, 765. 
in colitis, 649, 651, 665. 
in pseudocyosis, 576. 
in rickets, 457. 
in septicsomia, 13. 
in tuWculouB peritonitis, 761. 
in typhoid, 82, 84, 93. 
muscles, weakness of, in relation to 
visceroptosis, 746, 747. 
pain in acute appendicitis, 676, 677. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute peritonitis, 754. 
in Addison’s disease, 505. 
in amoebic abscess of liver, 709. 
in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in ascariasis, 323. 
in bacillary dysenteiy, 116. 
in bacterial food poisoning, 400. 
in caisson disease, 335. 
in cancer of gall-bladder, 734. 
in cancer of the liver, 718. 
in cholecystitis, 724, 725. 
in cholera, 119, 120. 
in colitis, 649. 

in gall-bladder dyspepsia, 729. 
in gastric ulcer, 588. 
in gastro-intestinal allergy, 751. 
in dandular fever, 286. 
in Henoch’s purpura, 816. 
in hypoglyoaemia, 414. 
in lead poisoning, 360, 365, 368. 
in mercurial poisoning, 374. 
in muco-membranous colic, 642. 
in regional ileitis, 647. 
in trench fever, 282. 
in tuberculous peritonitis, 761, 
in typhoid fever, 84, 85. 


Abdominal reflexes in lesions of hemist^ere, 
1527. 

rl^dity in acute peritonitis, 754^ 755. 
in appendicitis, 677. 
in Henoch’s purpura, 816. 
in pyelitis, 1331. 

suppoi^ in arterial hypotension, 1071. 
in movable kidney, 1348, 1349. 
in visceroptosis, 746, 748, 750, 
tenderness in acute peritonitis, 754, 755. 
in appendicitis, 677, 681, 
in diverticulitis, 661. 
in gastric ulcer, 588. 
in spirochetosis iotero-hemorrhagica, 
232. 

in trench fever, 282. 
in ulcerative colitis, 651. 
tumour in amoebic abscess of liver, 710> 
711. 

in cancer of colon, 659. 
in cancer of gall-bladder, 734. 
in cancer of fiver, 719. 
in cancer of pancreas, 745. 
in cancer of the stomach, 601. 
in hydronephrosis, 1341. 
in intussusception, 663, 674. 
in pancreatic cyst, 744. 
in perinephric abscess, 1335. 
wall, tone of, in relation to visceroptosis, 
746, 747, 749. 

Abnormalities, birth, in cerebral diplegia, 
1621. 

Abortifadent uses of lead, 362. 

Abortion, habitual, treated by pro- 
gesterone, 516. 
in cholera, 120. 
in malaria, 243. 
in measles, 135. 
in scarlet fever, 70. 
in small-pox, 146, 155. 
in typhoid, 84. 
in undulant fever, 129. 
syphilis as cause of, 204, 206. 

Abbess, actinomycotic, 186, 188. 
acute, causative organism of, 19. 
amoebic, 263, 708-711. 
appendicular, 678, 680. 
as result of cancer of stomach, 602. 
extra-dural, in scarlet fever, 71. 
filarial, 317. 
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, ischio-roctal, in pulmonary tuber- 
culosis, 1202. 

formation, 2. 

complicating scarlet fever, 67. 
hepatic, syphilitic, 714. 
intracranial, 1662. 
mediastinal, 1274-1276. 

chronic, 1276. 
metapneumonic, 1179. 
of brain, 13, 1552. 

of liver in amoebic dysentery, 263, 264, 
709-712; arid see under Liver, 
of lung, 13, 80, 1178-1181, 1231. 
of spleen, 827. 
perinephric, 1334-1336. 
peritonsillar, 71, 536; and see Quinsy, 
retro-peritoneal, amoebic, 710. 
retro-pharyngeal, 104, 639, 540. 
Bub-diaphragmatio, amoebic, 710. 
as sequela of appendicitis, 678. 
of duodenal ulcer, 591. 
sub-phrenic, amoebic, 710. 

Absoesses as cause of acute peritonitis, 
763. 

in glanders, 160. 
in pyasmia, metastatic, 13. 

surgical treatment of, 17. 
in small-pox, 152. 
in suppurative pylephlebitis, 721. 
in typhoid, 80, 86. 
miliary amoebic, 263. 
staphylococcal, 19. 

Acanthocheilonema perstans, 310. 
Acanthosis in eczema, 1412. 
nigricans, 1483. 

Acams parasite in scabies, 1444. 
Accentuation of second sound in aortic 
aneurysm, 1048. 

Accessory-sinus suppuration, 1090-1092. 
stiolo^ of, 1090, 1091. 
complications of, 1092. 
in relation to gastric and intestinal 
disorders, 1092. 

in relation to retro- bulbar neuritis, 
1602. 

symptoms and diagnosis of, 1091, 1092. 
treatment of, 1092. 

Accessory sinuses in relation to rhinitis, 
1086. 

Acclimatisation to high altitudes, 339. 
Accommodation, paralysis of, in diphtheria, 
1781, 1782. 

in letharmo encephalitis, 1580. 
patholosidU conditions of, 1607, 1508. 
Aeeto-acetic acid in blood and urine, 407, 
410. 

in urine, tests for, 418. 

AeetOtto bodies in relation to alkali reserve 
of blood, 407. 
tests for, 418. 

AcetonurUL 410, 418, 1294. 
causes of, 12^. 
in diabetra, 410. 


Acetonuria, in diphtheria, 103. 
treatment of, 109. 
in glycogen disease, 692. 
in measles, 138. 
in sea-sickness, 342. 

teats for, 418, 1295; and see Keto- 
nuria. 

Aeetyl-arsan, 214. 

-choline in relation to myasthenia 
gravis, 1794. 

-phenylhydrazine in polycytheemia, 794. 
Achalasia, anal, and megaeolon, 663-670. 
of the eardla, 547-550. 
of Oddi’s sphincter, 733. 
of the pharyngo-fBsophageal sphincter, 
546. 

Achard-Thiers syndrome, 474. 

Achlorhydria, 564. 
ectiology of. 664. 

as cause of anaemia, 565, 776, 777. 
as cause of diarrhoea, 623. 
associated with gastric flatulence, 574. 
in cancer of stomach, 600, 602. 
in cholecystitis and gall-stones, 565, 723 
727. 

in chronic alcoholism, 358. 
in chronic gastritis, 584, 585. 
in diarrhoea of phthisis, 655. 
in health, 560, 564. 
in pellagra, 464. 

in pernicious anaemia, 565, 566, 779, 781. 
in relation to bacterial activity, 561, 564. 
in sprue, 639. 

in subacute combined degeneration, 566, 
1738, 1740. 

in syphilis of stomach, 599. 
oral sepsis in relation to, 524. 
oxaluria in, 1296. 

predisposing to intestinal infections, 564, 
565. 

results of, 564, 565. 

Acholia (coeliac disease), 633. 

Acholuric Jaundice, 689 ; and see Jaundice, 
acholuric. 

Achondroplasia, 1386-1388. 

Aehorion fungus, the, 1439. 

Achylia gastrica in relation to pernicious 
anaemia, 779. 
in rosacea, 1405. 

Achylic chloranmmla, 775. 

Aeldffimia, 406, 407. 

alkalmmia, and allied conditions, 405> 
408. 

iu epidemic diarrhoea in children, 630. 

in renal uraemia, 1327. 

in uraemic dyspnoea, 1325, 1326, 1327. 

treatment of, 408. 

urine in, 1283, 1294. 

Acidity of gastric juice, 563. 

Acidosis, 405. 
in cholera, 119, 120. 
in necrosis of liver, 697. 
renal, in blaokwater fever, 247. 
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AekM poisoning, 390. 

Aone, a staphylococcal infection, 18. 
and seborrhcca, 1401. 
bromides in relation to, 1430, 1447. 
keloid, 1432. 
necrotlea, 1431. 
nodularis, 1430. 
papulosa, 1430. 
punctata, 1430. 
pustulosa, 1430. 

rosaeea, 1404 ; and see Bosacea. 
serofulosorum, 1460. 
tar and oU, 1409. 

vaccine treatment of, 18, 19, 1431. 
varioliformis, 1431. 
vulgaris, 1429-1431. 

Acnitis, 1464. 

Aconite root poisoning, 391. 

Aorocephaly, 1385. 

Acrocyanosis, 1076, 1404. 

Acrod^la, infantile, 298; and see Pink 
disease. 

Acromegaly, 472-474. 
complications and sequelae of, 473. 
mental symptoms of, 1845. 
Aoroparsestbesla, 1078. 
etiology of, 1078. 
in pernicious anemia, 782. 
in polyc 3 rth»mia, 794. 

83 rmptoms of, 1078. 
treatment of, 1078. 

Acropathy, 1375. 

Aeroplloblf^ 1710. 

Actliue rays, dermatitis from, 1410. 
Aetinomyces bovis, 185. 

Actinomyeosls, 185-188. 
etiology of, 185, 186. 1216, 1217. 
of lungs, 1216,1217. 
of pleura, 1269. 

Acupuncture in chronic nephritis, 1314, 
1315. 

Acute generalised Infections, use of vaccines 
in, 19. 

yellow atrophy of liver, 696. 

Adams-Stokes syndrome, 908. 

conditions of occurrence of, 908. 
diagnosis of, 909. 

epileptiform convulsions in, 908, 1687. 
in chronic myocarditis, 950. 
in fatty heart, 952. 

in relation to heart- block, 904, 908, 909. 
sudden death in, 861. 
symptoms of, 908. 
treatment of, 909, 910. 

Addison’s ansBinla, achlorhydria in, 778, 
779, 781 ; and see Anemia, 
pernicious. 
disease» 604-508. 
etiology of, 504. 
diagnosis of^ 506, 507. 
low blood-pressure in, 606, 1070, 
mental symptoms of, 1845. 
pathology oi^ 504, 505. 


Addison’s disease, prognosia of, 507. 

suprarenal cortex in relation to, 504, 
607. 

tuberculosis in relation to, 504, 606, 

1202 . 

symptoms of, 505-506 
treatment of, 507-508. , 

Adenitis in glandular fever, 286. 
in lymphopathia venereum, 183. 
in rubella, 144. 
in scarlet fever, 67, 70, 71, 77. 
in trypanosomiasis, 258. 
tubercular, in children, bovine, 29, 30. 
Adenoids, 1096-1098. 
etiolo^ of, 1096. 

deformities associated with, 1096, 1097 
diagnosis of, 1097. 

in relation to chronic catarrhal rhinitis, 
1085. 

enlarged tonsils, 536. 
whooping-cough, 114. 
pathology of, 1096. 
reflex and nervous effects of, 1097. 
symptoms of, 1096, 1097. 
treatment of, 1097, 1098. 

Adenoma of bronchus, 1142, 1143. 
of kidney, 1342. 
of parathyroids, 498, 499, 
of pituitary as cause of acromegaly, 472. 
of suprarenal glands, 609. 
sebaceum, 1486. 
toxic, 491. 

Adhesions, pericardial, 961, 962. 
calcification of, 962. 
peritoneal, 763, 760, 762. 

as cause of acute obstruction, 671. 
pleural, 1245, 1248. 

Adiposis dolorosa, 480, 1369. 

mental symptoms of, 1846. 

Adiposity, 480-482. 

in Cushing’s syndrome, 476. 

Adolescence, affective disorders in relation 
to, 1852. 

Adrenal hypertrophy in beriberi, 460, 
Adrenaline, 603. 
action of, 503. 

an antagonist of histamine, 1073. 
for toxic symptoms due to arsphenamine, 
211 . 

in Adams-Stokes syndrome, 909, 910. 
in allergic conditions, 752. 
in angioneurotic csdema, 1075. 
in relation to sugar metabolism, 414, 415. 
in syncope, 874. 
indications for, in asthma, 1151« 
Adreno-genital syndrome, 509. 

Adult rlekets, 1381-1384. 

Aedes mgypti, 176, 177, 180. 

varlegatus, 316. 

Agopbony, 1084. 

in pleurisy with effusion, 1250. 

Aerobie baeterii^ 2. 

Aeroeele, 1122. 
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Aerogastifa 564, 576. 

AmFhagy, 5222, 629, 674. 
cause of intestinal flatulence, 674, 645 
hysterlei^ 675. 
in angina pectoris, 575. 
in ohronlo sesopliageal ulcer, 554. 
mechanism of, 675. 

Afebrile typhoid, 83. 

Afleetive disorder^ 1851-1863. 
mtiolo^ of, 1851-1854. 
alterations of metabolism in, 1854. 
bodily habit in, 1852. 
course and prognosis of, 1860, 1861. 
diagnosis of, 1859, 1860. 
drug abuse causing, 1853. 
in relation to marriage, 1861. 
pathology of, 1854, 1866. 
suicide, of, 1857, 1859, 1862. 
symptoms of, 1866-1869. 
toxaemia as cause of, 1853. 
treatment of, 1861-1863. 
types of, 1861. 

“ Afterdamp,” 379. 

Agamofllaria streptocerca, 316. 

Age in relation to prognosis of heart affec. 
tions, 859. 

Agglutination, stages of, 6. 
test for diagnosis of oerebro-spinal fever, 
37. 

of glandular fever, 287. 
of paratyphoid fever, 96. 
of spirochaetosis icterohfemorrhagica, 
231. 

of tularsamia, 62. 
of typhoid, 87. 
of typhus, 277. 
of undulant fever, 129, 130. 
zones of, 6. 

Agglutinations, flagellar, 6. 

somatic, 6. 

Agglutinins, 5, 6. 

and agglutinogens in relation to blood 
grouping, 771, 772. 
effect heat on, 6. 

in connection with paratyphoid fever, 7. 
in connection with typhoid fever, 6, 7, 87. 
88 . 

Agglnllnogen, 7. 

Agnosia, 1620. 

Agoraphol^ 1710. 

Agotan (cinchophen), as cause of hepatic 
necrosis, 696. 
in gout, 436 

Agranulocytie angina, 799. 

A^anuloeytosis, 785, 799, 802, 812. 
sBtiology of, 213, 8^. 
chronic and recurrent types of, 800. 
course and prognosis of, 801. 
diagnosis oi^ 801. 

gangrenous and ulceratiye lesions in, 

800. 

pathology of, 800. 
prophylactic treatment of, 801. 


Agranulooytoals, risk of, during snlphon- 
amide therapy, 16. 
symptoms of, 104, 600, 801. 
treatment of, 801, 802. 

Agraphia, pure, 1611. 

with word-blindness, 1611. 

Ague, 238 ; and see Malaria. 

claraioal features of, 242. 

Ague-eake spleen, 243. 

Alnhum, 302. 

Air embolism, 1063, 1064. 

Air hunger in diabetic coma, 416. 
in bfemorrhage, 768. 

Stagnation in relation to heat-stroke, 
347. 

swallowing, 522. 

Alar collapse of nostrils in adenoids, 1096 
type of chest, 1081. 

Alasmm, 151. 

Albee's operation for relief of compression 
of cord. 1725. 

AIbers-Sch5nberg disease, 784. 

Albinism, 1490. 

of the lung, 1173. 

Albuminuria, 1289-1291. 
after arsphenamine remedies, 211. 
after bismuth treatment, 217. 
congestive, 1290. 
febrile, 1290, 1299. 

functional or orthostatle, 1290; and see 
under Proteinuria, 
in acute hepatic necrosis, 697. 
in acute nephritis, 1305, 1306, 1307. 
in acute tonsillitis, 534. 
in arterial infiltration, 1040. 
in blackwater fever, 247, 249. 
in cirrhosis of liver, 706. 
in diphtheria, 99, 103. 
in erysipelas, 20. 
in gout, 434. 

in heat hyperpyrexia, 349. 
in malaria, 242. 
in measles, 138. 
in mumps, 165. 
in plague, 126. 
in relapsing fever, 235, 236. 
in rheumatic fever, 290. 
in Rocky mountains tick typhus, 274. 
in scarlet fever, 68, 70, 71, 72. 
in scurvy, 453. 
in septic endocarditis, 922. 
in serum sickness, 8. 
in small-pox, 150, 152. 
in spirochietosis ictero-hflsmorrhagiea, 
232. 

in subarachnoid htemorrhage, 1590. 
in tonsillitis, 534. 
in typhoid, 82, 85. 
in typhus, 276. 
in undulant fever, 129. 
in whooping-cough, 112. 
in yellow fever, 178, 179. 
orthostatic, 12^. 
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residual, 1^1.^ ^ 

tests for, 1289. 
tozio, 1290, 1291. 
with organic renal disease, 1291. 
without organic renal disease, 1290, 1291. 
Albliminiirle retinitis, 1312. 

ulceration of bowel, 1326. 

Albumosuiia, 1291. 

Alcohol as a cause of gastritis, 560, 585. 
in blood and urine during intoxication, 
365, 367. 

in cardiac disease, 864, 869. 
in relation to atheroma, 1039. 
cirrhosis of liver, 358, 701, 702. 
fatty heart, 951, 953. 
gastric ulcer, 593. 
hepatitis, 699, 700. 
nephritis, 1313, 1317. 
palpitation, 876. 
retrobulbar neuritis, 1503. 
rosacea, 1405. 

in treatment of pneumonia, 1235. 

of summer diarrhoea, 631. 
injections in peripheral facial spasm, 
1514. 

in trigeminal neuralgia, 1524. 
properties of, 355. 
susceptibility to, 1837. 
value of, in botulism, 402. 

Alcoholic delirium, acute, 1837. 
drinks in relation to gout, 430, 435, 436. 
epilepsy, 1838. 

excess, cardiac in relation to necrosis oi 
liver, 696. 

cirrhosis of liver, 358, 701, 702, 706. 
congestion of the liver, 692. 
laryngitis, 1103. 
retrob^ulbar neuritis, 1503 
gastritis in relation to cirrhosis of liver, 
702. 

hallucinosis, acute, 1838. 
hepatitis, 699. 

mental disorders, 1836-1840. 
diagnosis of, 1839. 
treatment of, 1839, 1840. 
neuritip, 1750, 1751. 
paranoia, 1838. 
poisoning, acute, 355, 356. 

effect of, on liver, 358, 350. 
psychosis, Korsakoff’s, 1838. 

Aicohollsro, 355-360. 
and typhus, 280. 
as a cause of oesophagitis, 552. 
as predisposing to erysipelas, 20. 
chronic, 358-^60, 1837-1840. 
deleterious effects of, 358. 
delusional states in, 1837, dS38. 
demoralisation in, 1837. 

Institutional treatment of, 359. 
prognosis of, 359. 
pathology of, 358. 
symptoms of, 358, 369. 


Alcoholism, chronic, treatment of, 359, 369. 
in relation to amoebic hepatitis, 708. 
chronio rhinitis, 1085. 
insanity, 1837, 1838. 
pneumonia, , 
pulmonary tuberculosis, 1206. 
tuberoulosis, 358, 369. 
typhoid, 84, 90. 

memco-legal aspect of diagnosis of, 357. 
predisposing to lead poisoning, 361. 
prophylaxis of, 1839. 
symptoms of, 356, 358, 359. 
treatment of, 356, 367, 358, 359, 360. 
Aldehyde test, Napier’s, for kala-azar, 253. 
Alepol in leprosy, 124. 

Aleppo sore, 265. 

A-leukamio leukmmia, 806, 808. 

Aleukia hmmorrharica, 812. 

Alexia. See Word-blindness. 

Alexin, 5. 

Alimentary disorders in relation to neuras- 
thenic states, 1846. 

symptoms of pulmonary tuberculosis, 

1197. 

Alkalsmia, 405, 407, 408. 

and allied conditions, 406-408. 

Alkali reserve o! blood, 405, 406, 407. 

reduction of, in diabetes, 409. 

Alkaline tide in urine, 1283. 

Alkalinity of blood decreased in cholera, 
119. 

of saliva, in relation to digestion, 530. 
Alkalis in blackwater fever, 250. 
in chronic gastric and duodenal ulcer, 
692. 

in coliform infections, 27, 28. 
in prophylaxis of scarlatinal nephritis, 
77, 1307. 

Alkalosis, 405, 1321. 
clinical features of, 1324. 
toxic symptoms of, 1321, 1322. 
Alkaptonuria, 418, 1294. 

** All or none *’ law in cardiac muscle, 847, 
848. 

Allantiasis, 401 ; and aee Botulism. 

Allen’s treatment of diabetes, 420. 

Allergic conditions, achlorhydria in rela- 
tion to, 565. 

symptoms after protein-containing drugs, 
1448. 

in hydatid disease of liver^ 716. 

Allergy, 1073. 
gastro-intestinal, 751, 762. 
manifestations of, 1073. 
skin, 1409, 1411. 
theory of rheumatic fever, 288. 

’^AlUgator skin,” 1399. 

Almonds, bitter, oil of (mono-nitro- 
benzene), 384. 

Alopecia^ 1492-1494. 
etiology of, 1492. 
after small-pox, 150, 152. 
areata» 1491 
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Alopeela» deatiiebd, 1493. 
prematura, 1492. 

aeborrhoea in relation to, 1428, 1492. 
Alternating treatment of syphilis, 221. 
Altitude sickness, 339. 

Altitudes, effects of exposure to rarefied 
atmospheres at high, 339. 
high, polyoythsemia at, 793. 

Alsheimer's dlseBse, 1828. 

Amaas, 151. 

Amanita muscaila, a poisonous fungus, 
391. 

phalloides, a pcdsonous fungus, 390. 
Amaurosis in granular kidney, 1318. 
in ursemia, 1325. 

Amaurotic familial idioey, 1624, 1625, 1847, 
1848. 

pathology of, 1624. 
symptoms of, 1625. 

Amblyomma cajennense, 272. 

Amblyopia after tiyparsamide, 214. 
tobacco, 1503. 

transient, in disseminated sclerosis, 1654. 

Amboceptor, 5. 

definition of, 5. 

Ambulatory cholera, 119. 
typhoid, 83. 

Amenorrhesa in anorexia nervosa, 573. 
in Cushing’s syndrome, 475. 
in Gravest diasase, 488. 
in kala-azar, 252. 
in pulmonary tuberculosis, 1197. 
in Simmonds’s disease, 478. 
oestradiol in, 516. 

Amentia in Schiider’s disease, 1663. 
Ameriean dermal leishmaniasis, 256. 
Amidopyrine, cautions as to administration 
of, 800, 801. 

idiosyncrasy to, in relation to agranulocy- 
tosis, 785, 800. 

Amimla, 1615. 

Amlnophylline (euphyllin), in heart dis- 
ease, 869. 

Aminostiburea in kala-azar, 254. 

Ammonia exeretion in urine, 1284. 
in cirrhosis of liver, 705. 
in necrosis of liver, 697. 
Ammoniaeal decomposition in urine, 1285. 
Amnesia in temporal lobe lesions, 1530. 
uerbal, 1614. 

Amnesic syndromes, 1825, 1826. 

Amesbie dysentery, 262-266, 708. 
aetiology of, 262. 
oatarrnal colitis in, 649. 
complications of, 263, 264. 
course of, 264. 
diagnosis of, 264. 

in relation to hepatitis and abscess, 

708, 711. 

patholo^ of; 262, 263. 
prognosis of, 264. 
prophylakzis of, 264, 
symptoms o( 263. 


AmceUe dysenteiy, treatment of, 264-266. 
hepatitis, 708 ; and see Hepatitis, 
amcebic. 

Amperage in relation to electrical injuries, 
343. 

Amphoric breathing, 1083. 
echo, 1084. 

Amyloid Inliltration, 1040. 
kidney, 1329. 

substance, characters of, 1040, 1329. 
Amylopsln (diastase), absence of, from stools 
in pancreatic disease, 737. 
r61e of, in carbohydrate digration, 644. 
Amyotonia oongenlu, 1802-1803. 
Amyotrophic lateral sclerosb, 1743. 
Ansmia, 772-792. 
achlorhydric, simple, 565, 775. 
aohrestie, 785. 
acute febrile, 789. 

Addison's, 778 ; and see Anaamia, per- 
nicious. 

aplastic, 213, 785-786. 
aetiology of, 785. 
diagnosis of, 786. 

gamma rays of radium causing, 354. 

m childhood, 791, 992. 

in relation to haemorrhagic states, 812, 

patholoj^ of, 785. 

prognosis of, 786. 

rdle of idiosyncrasy in causation of 
786. 

symptoms of, 785, 786. 
treatment of, 786. 
chlorotic, of childhood, 791. 
congenital hmmolytic, 787. 
dyshsemopolette, 774. 

in childhood, 791. 
erythroblastic, of Cooley, 784. 
gravis of children, 702. 
hmmolytic, acute, of Lederer, 789, 790. 
chronic acquir^, 789, 790. 
chronic (type Hayem- Widal), 789, 790, 
(type Marchiafava-Mlcheli), 789. 
congenital (type Chauffard-Minkow- 
ski), 787. 
in malaria, 243. 
in septicaemia, 13. 

risk of, during sulphonamide therapy, 
16. 

with recurrent haemoglobinuria, 789. 
hypochromic, idiopathic, 775-778. 
in acholuric jaundice, 689, 787. 
in acute endocarditis, 916. 
in amcebic dysentery, 263. 
in ancylostomiasis, 321. 
in aortic incompetence, 932. 
in benzene poisoning, 383. 
in blackwater fever, 248. 
in cancer of colon, 668. 
in cancer of stomach, 601. 
in childhood, 206, 791, 792. 
in chronic arsenic^ poisoning, 372. 
in ohronio mercurial poisoning, 376. 
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A i r ^m^ in Hod|km’8 disease, 773, 843. 
in hook-worm infection, 321. 
in idiopathic steatorrhoea, 636, 636, 
treatment of, 637. 
in kala-aaar, 262, 773. 
in lead-poisoning, 366, 773. 
in malaria, 243. 773. 
in malignant disease, 773. 
in methyl chloride poisoning, 388. 
in nephritis, 773. 
in Oroya fever, 131. 
in Paterson’s syndrome, 646. 
in pellagra, 462. 
in pregnancy, 790. 
in rheumatic fever, 290, 773, 
in rheumatoid arthritis, 1361, 1363. 
in rickets, 457. 
in scurvy, 461, 452. 
in septic endocarditis, 922. 
in septicfismia, 13. 
in sprue, 639, 641. 

in subacute combined degeneration, 
1736. 1737, 1738, 1740, 1742. 
in syphilis, 201, 773. 
in trinitrotoluene poisoning, 386. 
in typhoid, 85, 773. 
in undulant fever, 129. 
in X-ray workers, 363. 
leuco-erythroblastlc, 783, 784. 

treatment of, 783. 
macrocytic, nutritional, 779, 790. 
Mediterranean, 784. 

megalocytle, conditions of occurrence on 
779. 

in diphyllobothrium infestation, 312. 
in pellagra, 464. 
in sprue, 639, 641, 779. 
types of, 779. 780. 

microcytic, chronic, of women, 646, 776. 

in ancylostomiasis, 321. 
mltls, 791. 
myelophthisic, 783. 
nutritional, 466, 779. 

in pregancy, 790. 
of cachexia, 773. 
of Infants, nutrltlonid, 776. 

iron deficiency in, 776. 
of the new-born, 788. 
of pregnancy, physiological, 7VH). 
of prematurity, 775. 
osteosclerotic, 783. 
papillcsdema in, 1540. 
pemldOlB, 777-783. 

achlorhydria m, 666, 666, 778, 78i. 
Addison’s account of, 780. 
letiology of, 778-780. 
complications and sequel® oi, 781. 
course of, 781, 782, 
diagnosis of. 782. 
hereditary tendency to, 778. 
in young subjects, 781, loZ. 
mental disorders in, 1843. 
of pregnancy, 779, 790. 


Anmmia, physlelogl^ of pr^wicy, 790. 

• progremlvehsemoWlOf 

prophylaxis of, 820. 
pscudo-lcukmmlca hilantum, 792. 
symptoms of, 792. 
treatment of, 792. 
radlotoxtea, 364. 

secondary hypochromlO; 772-774,. 
sickle-celled, 787, 788, 

ffitiology and pathology of, 787. 
symptoms of, 787, 788. 
splenle, 830-832 ; ond see Splemc 
ansmia. 

symptomatle, in childhood, 791. 
toxic, 11. 773. 
treatment of, 820-823. 
tropleal macrocytle, 466, 469. 

hmmolytlc, 468. 

types of, in myxeedema, 493. 

Anmmlas, deficiency dyshmmopoletle, 774- 
783. 

in childhood, 791. 
classification of, 772. 
heamolytlo, 786-790. 
in pregnancy, 790. 
of childhood, 791. 
hyperchromle, 772, 790. 
hypochromic, 772, 775. 
megalocytle, 772. 

classification of, 779. 
mleroeytie, 772. 
normooytie, 772. 
orthochromic, 772. 
seeondary, 772. 
symptomatic, 772-774. 

Anmmle spinal disease, 1736-1743. 
Anesthesia, cutaneous, 1401. 
dolorosa, 1046, 1717. 

“ glove and stocking, 1738-1783. 
in hysteria, 1880. 
in leprosy, 122. 

S fin^*Md\humbB in atriplicism, 392. 

“ sleeved jacket,” 1729. 

Anmsthetics, danger of, m syringomyelia, 
1732. 

in relation to hypertrophy of thymus, 
616. 

to lymphatism, 846. 
to pulmonary tuberculosis, 1207. 
Anahsemln in an®mia, 821. 

Anakhre, 227. 

Anal spasm, 622. 

sphincter, achalMia of, 663. 

dilatation of, for anal spasm, 622, 669. 

ulcers, 619. . ^ v -j oo 

Anamnesle reaction m typhoid, 88, 
Anaphylaetie condition in animals infested 
with warble larv®, 327. 
reaction after transfusion of blood, 833. 
shock, leucocytes in, 799. 
syndrome after rupture of hydatid cyst, 
314, 316. 
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Aflaphyketold lymptoms after anphena* 
mine prep^ationa, 211. 
after rupture of hydatid cyat, 314. 
in draoontiaaiB, 319. 

AnMhyli^ 7. 

amr diphtheria antitoxin, 108. 
as a factor in eczema, 1411, 1412. 
as toxic idiopathy, 7. 
definition of, 7. 
desensitisation for, 7, 1418. 
followii^ insect bites and stings, 326. 
in relation to asthma, 1140. 
sudden death from, 7. 
treatment of, 7, 8. 

Anarthria after heat stroke, 349. 
Anastomosis, intestinal, for cancer of colon, 
680. 

Anastomotie ulcer, 597. 

Anatoxin, for immunisation against diph* 
theria, 106. 

Aneylostoma brazlUense, 320, 1491. 
canlnum, 320, 1491. 
duodenale, 320, 321. 
malayanum, 320. 

Ancylostomiasis, 320-322. 

Androgenic hormone, excessive secretion of, 
in virilism, 610. 

Androsterone, 614. 

Aneurln (vitamin B|), 445, 459. 
content of foods, 446. 
excretion of, 447. 
in treatment of beriberi, 462, 463. 
test for, 447. 

Aneiu^sm, 1042-1054. 
fBtioio^ and pathology of, 1042-1044. 
aortic, in relation to compression of oord. 
1716. 

modes of rupture of, 1046, 1048. 
respiratory symptoms of, 1046, 
symptoms of, 1044-1047, 1060. 
syphilis in relation to, 976, 1042. 
arterio-venous, 1042, 1053, 1064. 
atheroma and, 1038, 1039. 1043. 
cerebral, 1043, 1588. 
beny, 1589. 
congenital, 1589. 
false, 1597. 

leaking, 1589, 1590, 1591. 
pathology of, 1588. 
septio, 1^8. 
symptoms of, 1589. 
syphilitic, 1038, 1042. 1688. 
drcumseribed, 976, 1044. 
cirsoid, 1042, 1052. 
classification of, 1042. 
congenital, 1043. 
definition of, 1042. 
diffuse, 976, 1042, 1044. 
dissecting, 1042, 1052. 
effect of, on bone, 1043, 1044. 
false, 1042, 1575. 

in pulmonary tuberculosis, 1043, 
1191. 


Aneurysm, in relation to cerebral throm- 
bosis and hflemorrhage, 1589, 1595, 
1697. 

in septic endocarditis, 921, 1042. 
in tubercular cavities, 1043, 1169, 1191, 
1196. 

infection in relation to, 1042, 1043. 
miUary, 1588. 
mixed, 1042. 
myeotie, 1042. 

of abdominal aorta and branches, 1050, 
1061. 

of aorta, fusiform, 1044. 
saccular, 978, 977, 978, 1044. 
strain in relation to, 1042. 

Of brachial artery, 1051. 
of carotid artery, 1050. 

Of coronary artery, 976. 
of femoral artery, 1051. 
of heart, 965, 966, 991. 
of hepatic artery, 1051. 
of innominate arteryt 1060. 
of internal carotid, unruptured, 1592. 
of mesenterle artery, 1051. 
of physical signs, 1044. 
of popliteal artery, 1051. 
of renal artery, 1061. 
of splenle artery, 1051. 
of subclavian artery, 1060. 
of symptoms, 1045. 

of thoracic aorta and branches, 1044- 
1060. 

perforation of, into vein, 1053. 
pressure symptoms of, 1043, 1044, 1046, 
1046, 1047, 1129. 
rupture of, 1043, 1048. 
sac of, 1043. 

spontaneous cure of, 1043, 1048, 1049. 
surgical treatment of, 1050, 1051. 
syphilis and, 196, 1031, 1032, 1042, 1049. 
treatment of, 1049, 1060, 1062. 
true, 1042. 
varicose, 1042, 1063. 

Aneurysmal varix, 1042, 1053, 1054. 

of tibials in septic endocarditis, 921. 
Aneurysms, multiple, 1042. 

Angina abdominis, 984. 
agranulodytio, 799. 

Ludovld, 539. 

with CBdematous laryngitis, 539. 
of decubitus, 983. 
pectoris, 981-909. 

eetiology, morbid anatomy, and patho- 
genesis of, 981-984. 
aneurysm causing, 1045. 
characteristics of attack, 984, 986. 
classification of, 983. 
diagnosis of, 985-987. 
electro-cardiogram of, 1022. 
flatulence in relation to, 576, 085, 986, 
988. 

from atheroma of coronary arteries, 
981. 
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Angina peetoriSy high blood-pressure in, 
981, 987. 

in aortic incompetence, 932. 
in aortic stenosis, 930. 
in chronic myocarditis, 950. 
in pernicious anmmia, 780. 
in relation to auricular fibrillation, 
897. 

to infarction of heart, 983. 
in syphilitic aortitis, 977, 1032. 
nervous factor in, 981. 
pain of, 981, 982, 983, 984. 

sites of, 984, 985. 
pathology of, 981. 
prevention of attacks, 988, 989. 
prognosis of, 987. 
sudden death in, 983. 
surgical treatment of, 989, 990. 
symptoms of, 984, 985. 
syphilis in relation to, 976, 981, 1032. 
theories of, 982, 983. 
treatment of, 988-990. 
varieties of, 983. 

Angina, membranous, 104. 
monocytic, 285 ; and see Glandular fever, 
redux, 108. 
sine dolore, 984. 

Vincent’s, 537 ,* and see Vincent’s angina. 

Angina pectoris, hyperpiesia as cause of, 
1067. 

preceding coronary occlusion, 991. 

Angio-fibroma of nasal septum, 1088, 1095. 

Angioma of pharynx, 544. 

Angiomata on face in cirrhosis of liver, 703. 
of larynx, 1109. 

Angio-neiiroses, 1072-1080. 
neurotic oedema, 1073-1075, 1453. 
aetiology of, 525, 1073, 1074. 
affecting larynx, 1101. 
diagnosis of, 1074, 1075. 
pathology of, 1074. 
pulmonary manifestations of, 1161. 
sweUings in, 1074. 
symptoms of, 1074. 
treatment of, 1075. 

Angor animi, 991. 

Angulus Ludiovlcl in emphysema, 1171. 

Anidrosls, 1398. 

Anigstein’s vaccine in tsutsugamushi 
disease, 272. 

Aniline derivatives causing enterogenous 
cyanosis, 795. 
poisoning, 387. 

Anlllsm, 387. 

Animal poisons, effect of, on skin, 1408. 

Animals, diseases transmitted by, 393. 

Anisocytosls, 770. 
in leuksBmia, 804, 806. 
in malaria, 241. 
in pernicious anaemia, 781. 
in scurvy, 452. 

in subacute combined degeneration, 
1737. 


Ankylosing spondylitis, 1362. 

Ankylosis of Joints, fibrous, in hiemophilis, 
818, 819. 

of the spine, 1362 ; and see Spondylitis, 
ankylosing typo of. 

Anopheles albimanus, 240. 
argyrotarsis, 240. 
bifurcatus, 240. 
costalis, 240. 
cullelfacles, 240. 
funestus, 240. 
maculatus, 240. 
maculipalpis, 240. 
maoulipennis, 239, 240. 
minimus, 240. 
turkhudi, 240. 
umbrosus, 240. 

Anopheline mosquitoes, 238, 240. 

Anorexia, 572. 

in acute catarrhal gastritis, 582. 
in cancer of stomach, 600. 
in chronic gastritis, 584. 
in pulmonary tuberculosis, 1193, 1197. 
nervosa, 572-674. 
pituitary disorders in, 1845. 

Anosmia, 1501. 
in atrophic rhinitis, 1087. 
in lesion of orbital lobule, 1501, 1533. 
unilateral, 1501. 

Anoxaemia, 338-340. 
alkali reserve of blood in, 408 
ansemic, 339. 
anoxic, 339. 
arterial, 338. 

in relation to angina, 982. 
individual tolerance to, 340. 
mental effects of, 339. 
passive, 33f^. 339. 
pathology ol, 338, 339. 
stagnant, 338, 339. 
symptoms of, 339, 340. 
tolerance to, 340. 
treatment of, 340. 

Anihracosis, 1186, 1187. 

the trachea in, 1120. 

Anthrax, 57-59. 

Anti-anthrax serum, 58, 59. 

Anti-diphtheria serum, 4 ; and see Diph- 
theria antitoxin. 

Antidote in acute arsenical poisoning, 372. 
Antl-dysenterlc serum, 5, 118. 

in ulcerative colitis, 654. 

Anti-formln as means of detecting tubercle 
baciUi, 32, 33, 1194. 

Anti-gas gangrene serum in acute intestinal 
obstruction, 676. 
in acute peritonitis, 758. 

Antigen, 5. 

“ Vi,” 6. 

Antigens, 6. 

partial, for tuberculosis, 1212. 
protein, in asthma, 1152. 
specificity of, 6. 
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Antlgfins, types of, in relation to agglutina- 
tion, 6. 

in typhoid bacilli, 87. 

Antlhermones, 484, 485. 

Antileprol in leprosy, 124. 

Antl-meningoooeeus serum, 37, 50. 
administration of, 50, 51. 
indications for repetition of, 50, 51. 
intrathecal use of, 50. 

Antimony in kala-azar, 254. 
tartrate in schistosomiasis, 311. 

Antiplague serums, 127, 128. 

Antlpyrine eruptions, 1448. 

Antirachitic substance, 443. 

Anti-scarlatinal serum, 76. 

Antiscorbutic value of foods, 449, 450, 453. 

Antiseptics, blood, 924. 

Antisera for foot-and-mouth disease, 174. 
of therapeautic value, 4, 5. 

Antlspasmodlcs in asthma, 1151. 

Anti-staphyloeoeeus serum, 6. 
vaeclne, dosage of, 18, 19. 

Anti-^treptococcal sera, 5, 17. 
dosage of, 17, 18. 
vaccines, 17, 18. 

Antitetanus serum, 56. 
dosage of, 56, 57. 
by intrathecal injection, 56. 

Antitoxic serum in scarlet fever, 65. 

Antitoxin, diphtheria, dosage of, 107. 

methods of administration of, 107, 108. 
production of, in body, 4. 
scarlatinal, 5. 
sera, 4, 5. 
tetanns, 5, 56, 57. 
unit of, 4. 

Antitoxins, 4, 5. 
and active immunisation, 4. 
methods of preparation of, 5. 

Antityphoid vacelne for fever treatment of 
syphilis, 223. 

Antivenene against scorpion stings, 329b 
in snake poisoning, 331. 

Antrum, maxillary, infected in oral sepsis, 
624. 

suppuration in, 1091, 1092. 

Antultrin growth, 520. 

S, 519. 

Anuria, 1289. 
causes of, 1289. 
in blackwater fever, 247, 249. 
in cholera, 120. 
in yellow fever, 179. 

Anus, eczema of, 1414. 
poly|)oid swellings about, 184. 
pruritus of, 1403. 
in enterobiasis, 324. 

Anxiety disorders following terrifying 
experiences, 1854. 
states, 1858, 1859, 1886, 1887. 
psychotherapy in, 1863. 
sexual factors in causation of, 1853. 
symptoms of, 1858, 1869. 


Anxiety, states, visceral symptoms of, 677. 
Aorta, abdominal, and its branches, 
aneurysm of, 1050-1051. 
ascending arch of, aneurysm of, 1044, 
1045. 

symptoms and diagnosis of, 1044. 
atheroma of, 976, 1038, 1039. 
atresia of the, 969. 
coarctation of, 969, 972. 
descending arch of, aneurysm of, 1047. 

thoracic, aneurysm of, 1047. 
dextra position of, 968, 969. 
dilated, symptoms of, 1044. 
double, 969. 

general dilatation of, 1044. 
hypoplasia of, 969, 973. 
syphilis of the, 976-979, 1031. 
thoracic, and branches, aneurysm of, 
1044-1050. 
transposition of, 969. 
transverse arch of, aneurysm of, 1046- 
1047. 

Aortic aneurysm, 1044; and see under 
Aneurysm. 

disease, value of digitalis in, 866. 
incompetence, 926, 928, 932-935. 
aetiology of, 932, 1032. 
and aneurysm, 1044. 
prognosis of, 860, 025. 
syphilitic, 976. 

stenosis, 926, 928, 929, 930-932. 
absolute, 930. 
aetiology of, 930. 
cardiac sounds in, 931, 932. 
congenital, 069, 975. 
diagnosis of, 931, 932. 
hypertrophy of left ventricle in, 931. 
murmur in, 931, 932. 
prognosis of, 860, 932. 
pulse of, 930. 
relative, 930, 931. 
symptoms of, 930, 931. 
syphilitic, 930. 

Aortic incompetence, angina in, 981. 

Aortic valve, congenital anomalies, of, 969. 
valves, atheroma of, 1038. 

more commonly affected in ohrouic 
endocarditis, 925. 

scarlatinal rheumatism selecting, 72. 
Aortitis, acute, 1030. 

syphilitic, 976, 978, 979, 1042. 
pathology and relative frequency of, 
976. 

results of, 976. 

Apathy in lesions of corpus callosum, cf 
prefrontal lobe, 1527. 

Ape-band, the, in median nerve paralysis, 
1761. 

Aperients, abuse of, effects of, 622, 647. 

In B. coli infections, 27. 
in constipation, 621. 

Apex-beat, the, 846. 

heaving, 931, 955. 
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Ai)ex-beat, in acute pericarditis, 959. 
in adhesive pericarditis, 962. 
in bundl^branch block, 910. 
in chronic myocarditis, 950. 
in dilatation of heart, 966, 
in fatty heart, 962, 963. 
in hyperthyroidism, 997. 
in hypertrophy, 956. 
in mitral incompetence, 939. 
in mitral stenosis, 936. 
in thoracic aneurysm, 1047. 
systolic recession of, in chronic adhesive 
pericarditis, 962. 

Aphasia, mtiology of, 1610, 1612. 
and other defects of speech, 1610-1619. 
Broea's, 1611. 

conditions involved in, 1610- 1614. 
estimation of testamentary capacity in, 

1616. 

in lesions of prefrontal lobes, 1528, 1611. 
in lesions of temporal lobes, 1630, 1610. 
in lethargic encephalitis, 1581. 
in mumps, 166. 

Jargon, 1530, 1611, 1613. 
lesions responsible for, Jr>]2. 
method of examination in, 1616. 
motor, 1612. 
prognosis of, 1615. 
pure, 1611. 
recovery from, 1616. 
re-education of speech in, 1615. 
symptoms of, 1614. 
treatment, 161.5-1616. 
verbal, 1530. 

Aphasic attacks in migraine, 1696. 

Aphonia, functional, 1099, 1115, 1116. 
shell-shock in relation to, 1115. 
hysterical, 1589, 1881. 
in beriberi, 461. 
in laryngitis, 1099, 1103. 
in small-pox, 149, 1.50 152. 

Aphtha epizootica, 174. 

Aphthae, 526. 

Aphthous stomatitis, 526. 
after bismuth therapy, 217. 
ulcers in sprue, 639. 

Apical infection, 523. 
symptoms of, 524. 
treatment of, 524. 

Apicolysis in pulmonary tuberculosis, 
1214. 

Aplastic anaemia, 785 ; arid see Ansemia, 
aplastic. 

Apneumatosis, 1165, 1166-1169. 

Apodemus speciosus, 230. 

Apomorphine in acute alcoholism, 356. 
in alcoholism, 356. 

Aponeuroses, fibrositis of, 1367, 1368. 

Apoplectic chorea, 1531. 
syndrome, the, 1589. 

Apoplexy, causes of, 1596-1599. 
cerebellar, 1602. 

determination of side of lesion in, 1601. 


Apoplexy, localising symptoms of, 1599- 
1601. 

prognosis of, 1605. 
pulmonary, 1162. 

Appendicitis, 675-682. 
acute, 676-680. 

SBtiology of, 675. 

amcebic, 263, 266. , 

and intestinal worms, 324. 
as cause of peritonitis, 753, 755. 
bacteriology of, 676. 

B. coli in, 24. 
catarrhal, 676. 
causes of death in, 680. 
chronic, 680-682. 
diagnosis of, 681. 
spastic constipation in, 617. 
symptoms of, 681, 682. 
treatment of, 682. 
in relation to actinomycosis, 186. 
ill typhoid, 85. 
pelvic, 677, 681. 
recurrent subacute, 680. 
tendaney to recurrence in, 678, 680. 
Appendicostomy in bacillary dysentery 
118, 

in ulcerative colitis, 653, 654. 
Appendicular concretion, 676. 
dyspepsia, 680. 

Appendix, abscess formation in, 678, 680., 
infections of, in relation to peritoneum 
676, 678, 753. 
perforation of, 678. 

situation of, as affecting symptoms of 
appendicitis, 078, 682. 
ulceration of, 678. 

Appetite, excessive, in diabetes, 416. 
Apple-Jelly nodules of lupus, 544, 1094, 
IlOe, 1457. 

Apraxia, 1619-1620, 1829. 

.letiology, 1619-1620. 
diagnosis of, 1620. 
lesions concerned in, 1691. 
motor, 1619. 

Aprosexia, 1096. 

Aran-Duchenne type of paralysis, 1790. 
Arborization heart-block, 911. 

Argyll Robertson pupil, 

diagnostic siguiffcance of, 
in tabes, 1642, 1645, 1646, 1649. 
Aritiiinomania, 1710. 

Arneth index of leucocytosis in pulmonary 
tuberculosis, 1196. 

Arrhythmia, cardiac, from toxaemia, 25. 
sinus, 885. 

Arsenic acid, uses of, 370. 
eruptions, 1447. 
ill food, 370, 371. 
in Hodgkin^s disease, 844. 
in leukemia, 804, 806. 
in polyoythaemia, 794. 
in treatment of ansamias, 17, 822. 
lethal dose of, 372. 
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Arsenic, metallio, uses of, 370. 
vitreous, 370. 
white, uses of, 370. 

Arsenical neuritis, 372, 1779. 
poisoning, 370-374. 
acute, 371, 372. 
pathology of, 371. 
symptoms of, 371, 372. 
treatment of, 372. 
antidote to, 372. 
chronic, ei^hrocytosis in, 793. 
83 '^mptom 8 of, 372. 
treatment of, 372. 

preparations in relation to optic atrophy, 
1504. 

in treatment of syphilis, 207-215. 
pentavalenty in treatment of syphilis, 
214, 216. 

trivalent, in treatment of syphilis, 
207-214. 

Arsenfous acid, 370. 
anhydride, 370. 
sulphide, 370. 

Arseniuretted hydrogen, 372. 

poisoning by, 372, 373, 696. 
Arsenobenzene derivatives, poisoning by, 
371, 373, 374. 

ArsenobiJlon, 208 ; and see Arsphenamine 
and Salvarsan. 

Arsine, 370, 371. 

poisoning, effect of, on liver, 210, 213, 
374, 696. 

preparations, 210. 
administration of, 210. 
choice of, 210. 
contra-indications to, 214. 
dosage of, 209, 212. 
in anthrax, 59. 
in rat-bite fever, 238. 
in relapsing fever, 237. 
in syphilis, 208, 209. 
in yaws, 227. 

precautions necessary in use of, 214, 
374. 

risk of, in diabetics, 214. 
therapeutic properties of, 209. 
toxic effects of, 210, 374. 
treatment, nenro-rocurrencos after, 214, 
219. 

Arterial blood-pressure, 1064 ; and ace 
Blood-pressure, 
degeneration, 1037-1040. 
fibrotic, 1040. 
hyaline, 1040. 

disease, classiheation of, 1029. 
due to lead poisoning, 364. 
high blood-pressure in, 1065. 
in polycythaemia, 794. 
in relation to angina pectoris, 981, 982. 
to insanity, 981, 982. 
embolism in septic endocarditis, 921. 
infiltration, 1040, 1041. 
pathology of, 1040. 


Arterial Infiammatlott, 1030-1035. 
pyaemia, in septic endocarditis, 919. 
spasm in electrical injuries, 345. 
thrombosis, 1060. 
cerebral syphilitic, 1631, 1632. 
Arteries, calcification of, 1037, 1041. 
degeneration of middle coat of, 1037. 
diseases of the, 1029. 

classification of, 1029. 
effect of age on, 1036, 1037. 
fatty degeneration of media of, 1037. 
pulmonary, congenital malformations 
of, 968, 969, 972, 976, 1066. 
degeneration of, 1065. 
diseases of, 1054-1066. 
inflammation of, 1054. 
syphilitio disease of, 1064. 
tuberculous inflammation of, 1064. 
silver- wire, 1067, 1312. 
whip-cord, 1036, 1066. 

Arterial degenerations allied to atheroma, 
1040. 

sclerosis, diffuse hyperplastic, 1035-1037. 
Monckeberg’s medial, 1037. 
Arterio-capiliary fibrosis of Gull and Sutton, 
1035. 

Arteriogram, 849. 

Arteriolar changes in hyperplastic solerosia, 
1035, 1036. 

Arterio-sclerosis, objections to term, 1029. 
Arterio-venous aneurysm, 1042, 1053. 
Arteritis, acute, 1030. 
after fevers, 1030. 
infections in relation to, 1030. 
of aorta, syphilitic, 1031, 1032. 
prognosis and symptoms of, 1030. 
treatment of, 1030. 
chronic, 1031-1033. 

of coronary arteries, 948. 
syphiUtic, 967. 

I typhoid, 85. 

I Artery of heemorrhage, the, 1599. 
i Arthritis (and pseudo-arthritis), 1350-1367. 
acute suppurative, 1356. 
atrophic, 1350 ; and see Arthritis, 
rheumatoid, 
classification of, 1350. 
clinical types of, 1350. 
deformans, 1358 ; and see Osteoarthritis, 
dysenteric, 116, 1357. 
following the injection of animal sera, 
8 . 

from focal sepsis, 11, 15, 624, 1354. 
gonococcal, 23, 1355. 

diagnosis of, 293, 1365. 
gouty, 430, 432. 

hypertrophic 1358 ; and see Osteo- 
arthritis. 

in acute specific fevers, 1356. 
in bacilla^ dysentery, 116. 
in brucelliasis, 1367. 
in bums, 1366. 

in cerebro-spinal fever, 44, 62, 1357. 
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Arthritis^ in chronic meningococcal septi- 
caemia, 1357, 1358. 
in congenital 83 rpliiliB, 206. 
in dengue fever, 1357. 
in furunculosis, 1356. 
in hfiemophilia, 818. 
in infected varicosities, 1356. 
in measles, 139. 
in meningitis, 1356, 1357. 
in mumps, 166. 
in osteomyletis, 1356. 
in pneumonia, 1231, 1355. 
in purpura, 816. 
in pyelitis, 1356. 

in relation to cardiac diseases, 913. 
in rheumatic fever, 289. 

in children, 292. 
in rickets, 457. 
in scarlet fever, 69, 72, 1356. 
in septic endocarditis, 1356. 
in small-pox, 152. 
in tonsillitis, 1356. 

in typhoid and paratyphoid fevers, 86, 
1356. 

in ulcerative colitis, 652, 1357. 
in undulant fever, 1357. 
infective, 1350. 
meningococcal, 1357. 
menopausal, 1360, 1369. 

“ mixed,” 1350. 

of the spine, 1362 ; and see Spondylitis, 
oral sepsis in relation to, 524. 
pneumococcal, 1355, 1356. 
pregnancy in relation to, 1352. 
pseuodo-, 1367. 

rheumatoid, 1350-1355; and see Arthritis, 
non-specific, 
letiology of, 1351. 
blood sedimentation rate in 1351. 

transfusions in, 1354. 

“classical” or idiopathic type of, 
1350. 

colonic lavage in, 1354. 
diet in, 1352. 
drug therapy in, 1353. 
focal sepsis in, 1354, 1355. 
gold salts in treatment, 1353, 1354. 
in children, 1365 ; and see Still’s 
disease. 

infective type of, 1350. 
order of infection of joints in, 1351, 
1352. 

pathology of, 1351. 
physical therapy in, 1352. 
prognosis in, 1352. 
protein shock in treatment, 1354. 
treatment of, 1352-1355. 
specific infective, 1355-1358. 

(of rheumatoid tjrpe), 1355-1358. 
streptococcal, vaccine therapy of, 18. 
sulphur injections in, 1354. 
symptoms of, 1351, 1352. 
suppurative, acute, 1356. 


Arthritis, syphilitic, 200. 

treatment of, 1352-1355. 
varieties off, 
tubercular, 1357. 
types of, 1350. 
vaccine treatment of, 1354. 
tuberculous, 1357. 
symptoms of, 1351. ' 

treatment of, 1352-1355. 
vaccine therapy in, 1354. 
vertebral, 1362. 

Arthropathies in cerebro-spinal fever, 44. 

Arthropods, injurious, diseases due to, 
324-829. 

Arthrosis, 1358 ; ayid see Osteo-arthritis. 

Articulation, slurring, in general paralysis, 
1639. 

Artificial respiration in carbon monoxide 
poisoning, 381. 
in electrical injuries, 346. 

As-Vs interval, 847, 1002. 
in heart- block, 905. 

Asbestosis, 1186. 
bodies, 1186. 

Ascariasis, 322, 323. 
symptoms of, 323. 
treatment of, 323. 

Ascaris dysentery, 323. 
lumbricoides, 323. 

Ascending paralyste, acute ; see Landry's 

paralysis. 

Ascheim-Zondek test for pregnancy, 517. 

Aschoff’s nodes in acute endocarditis, 915. 
in myocarditis, 946. 
in rheumatic fever, 288, 289. 

Ascites, 764-767. 
sptiology of, 764. 

chylous oi chyllform, 316, 719, 839. 
in cancer of liver, 719. 
in cirrhosis of liver, 704. 
diagnosis of, 765. 
in cancer of gall-bladder, 734. 
in cancer of liver, 718, 719. 
in chronic peritonitis, 759, 764. 
in cirrhosis of liver, 704. 
in congestion of liver, 691. 
in heaH failure, 759, 764, 855. 
in malignant peritonitis, 764. 
in myeloid leuksemia, 804. 
in nephritis, 764. 
in portal thrombosis, 721. 
in splenic anaemia, 832. 
in syphilitic disease of liver, 714. 
operative treatment of, 767. 
pseudo-chylous, in chronic nephritis, 1311. 
symptoms of, 764-766. 
treatment of, 766, 767. 

Ascitic fiuld, characters of, in malignant 
peritonitis, 763. 
in oirrhosis of Uver, 704. 
tuberouloos, characters of, 704, 701. 

Ascorbic add (Vitamin C), 449, 460. 
in scurvy, 453, 455, 466. 
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Ascorbic acid, spedal action of, 450. 
AsperglUosis, 189. 

pulmonary, 189, 1217. 

AspergiUos fumlgatus, 180, 1217. 
nidulaiis, 1217. 

Aspiratton in hepatic abscess, 711. 

Aspirin, idiosyncrasy to, 580, 581. 

in chorea, 1703. 

Assmann*s focus, 1190, 1201. 

Astereognosis in lesions of parietal lobe, 
1529. 

in subacute combined degeneration 
1738. 

Asthenia, neuro-olrculatory, 877 ,* and sec 
Heart, irritable. 

Asthma, 1147-1153. 
adenoids in relation to, 1097, 1148. 
SBtiology of, 1147, 1148. 
after influenza, 170. 
allergic, 1148. 

anaphylaxis in relation to, 1149. 
bronchial, 1150, 1175. 
cardiac, 853, 1150. 
treatment of, 874. 

course, complications and sequelss of, 
1160. 

diagnosis of, 1150, 1151. 
emphysema in relation to, 1150, 1175. 
hay, 1151. 

pathology of, 1148, 1149. 
potters*, 1186. 
prognosis of, 1151. 
renfil, 1150. 

symptoms of, 1149, 1150. 
thymic, 845, 1104. 
treatment of, 1151-1153. 
urmmlc, 1150, 1329. 
week-end, 1148. 

Asthmatic aura, the, 1149. 
paroxysm, the, 1149. 
treatment of, 1151, 1152. 

Astrocytoma, 1536. 

Ataxia, cerebellar, 1532. 

and lethargic encephalitis, 1581. 
congenital cerebellar, 1622. 
famiUal ; see Ataxia, hereditary. 
Friedreich’s, 1665-1668. 
hereditary. See Cerebellar atrophies, 
primary. 

in carbon monoxide poisoning, 380. 
in cerebellar apoplexy, 1602. 
in diphtheritic neuritis, 1782. 
in dimminated sclerosis, 1655. 
in Friedreich’s disease, 1666. 
in methyl mercury poisoning, 377, 378. 
in subacute combing degeneration, 1738. 
in tabes, 1644, 1045-1648. 

treatment of, 1652. 

Intra-psychic, i873. 
sensory, 1782. 

spasrie, in oerebro-spinal ferer, 43. 
Atebrin in malaria, 245, 246. 
in urine, test for, 245. 


Atebrin, toxic effects of, 245. 

Atelectasis pulmonum, 1165, 1166. 
aetiology of, 1166, 
pathology of, 1166, 1167. 

Atheroma, 1037-1039. 
aetiology of, 1038, 1071. 
and aneurysm, 1038, 1039, 1043. 
in chronic endocarditis, 925. 
in hypertension, 994. 
in myxeedema, 492. 
in relation to arterial thrombosis, 1060. 
to cerebral thrombosis and haemor- 
rhage, 1597. 

to renal fibrosis, 1039, 1040. 
of coronary arteries, 857, 949, 966, 
981, 1038, 1066. 

Atheromatous plaques, 1038, 1060. 
Athero-sclerosls, 1037. 

Athetoid movements in pellagra, 465. 
Athetosis, congenital bilateral, 1622. 
in lesion of optic thalamus, 1630. 
in lethargic encephalitis, 1580. 
Atmospheric conditions in relation to heat- 
stroke, 346, 347. 

pressure, effects of increased, upon 
animals, 335. 

Atophan (cinehophen) as uric acid climinant, 
430, 436. 

toxic action of, 696. 

Atriplex littoraiis, eating of, the cause of 
atriplicism, 392. 

AtripUcIsm, 392, 393. 

symptoms of, 392, 393. 

Atrophies, craft, 1714. 
of the skin, 1490. 

Atrophy, muscular, in leprosy, 122. 
of liver, acute yellow, 696. 
of skin, senile, 1490. 
peroneal muscular, 1753-1756. 
progressive muscular, 1743-1753. 
progressive spinal muscular, of children, 
1756-1768. 

tonic, in progressive muscular atrophy, 
1746. 

Atropine, in cardiac disease, 874. 
in gastric hypersecretion, 592, 593. 
in relation to hyperpyrexia, 348. 
test of Harris for typhoid and para- 
typhoid, 88. 

Aub-Du Bols table of caloric requirements, 
420. 

Auchmeromyia luteola, 327. 

Auditives, 1613. 

Auditory and vestibular nerves, affections 
of, 1614, 1615. 

/udltory nerve tumours, 1536. 
word centre, 1611. 

Auerbach’s plexus, in relation to achalasia 
of cardia, 548. 
of anal sphincter, 664. 
of pharyngo-cssophageal sphincter, 
546. 

Aura, asthmatic, 1149. 
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Aura, the epOeptio, 1679-1682. 

hallucinations associated with, 1680, 
1681. 

sensory of, migraine, 1694. 

Auricle, right, thrombosis in, 1059. 

Auricular complex in electro cardiogram, 
1001 . 

nbrillatlon, 895-900. 
sBtiology of, 896. 

angina pectoris in relation to, 982. 
circus movement in, 896, 897. 
contrasted with auricular flutter, 902. 
definition of, 895, 897. 
diagnosis of, 899. 
dilatation in relation to, 954. 
effect of, on the heart, 895, 896. 

on pre-systolic murmur, 898, 899. 
effect of thyroidectomy on, 491. 
electro-cardiogram of, 1007. 
in Graves's disease, 486. 
in mitral stenosis, ^6, 937. 
in thyrotoxic conditions, 896, 997 . 
in toxic adenoma, 491. 
mechanism of, 896. 
value of digitalis m, 865, 866, 899, 900. 
flutter, 900-903. 

Aetiology of, 901. 

circus movement in, 896, 897. 

diagnosis of, 902, 903. 

electro-cardiogram of, 1016, 1017. 

in thyrotonc conditions, 901, 991, 

jugular pulse in, 902. 

nature of, 900, 901. 

partial heart-block in, 901, 902. 

prognosis of, 903. 

pulse ill, 901-902. 

AuriculfHventricular block, 905-910. 
electro-cardiogram of, 1018-1019. 

Aurlculo-ventricular bundle, 846. 

lesion of main branch of, 910. 

electro-cardiogram of, 1021. 

nodal rhythm, 894, 895. 

electro -cardiogram of, 1014. 
node, 846. 

valves, congenital anomalies of, 970. 

Auscultation of lungs, 1082-1084. 

Autism in schizophrenia, 1867, 1868. 

Autogenous vaccines, 19. 

necessary for coliform infections, 29. 

Autohcemotherapy in angio-neurotic 
(edema, 1075. 

Auto«intoxloation in heat-stroke, 348. 

Automatism in post-basic meningitis, 943. 
post-epileptic, 1685. 

AvelUs, syndrome of, 1114, 1520. 

Avertin (bromethol) poisoning, delayed, 695. 

Aviation and anoxmmia, 339. 

Avitaminosis, experimental avian, 446, 
447. 

in relation to cosliac disease, 634. 

Axerophtliol (vitamin A). 441-443. 

Axillary haliS, lepothrix infection of, 1441. 

Ayerza*s disease, 793, 1055. 


BaeeelU’s sign in pleural effusion, 1260, 
Bacillary dysentery, 116; and see Dysen- 
tery, bacillary, 
emulsion, tubercular, 1211. 

Baellle 0almettc-Gu6rin (B.C.-G.), 36. 

Bacilli, conform, 23. 
classification of, 399. 
of food poisoning, 2, 398-399.' 
pseudo-diphtheria, 97. 
sugar reactions of, 398. 

BacUluria, 26, 1335, 1336. 
coliform, 26, 27. 

vaccine treatment of, 28. 
in leprosy, 122. 
in paratyphoid fever, 95. 
in pyelitis. 1331, 1332. 
typhoid, 79, 86, 87, 91. 

BacUlOS abortus, 89; and see Brucella 
abortus. 

acidophilus in chronic colitis, 649. 

in diarrhoea, 628. 
of acne, 18, 1426, 1430, 1431 
aotinomyeelium oomitans, 186. 
aerogenes oapsulatus, 15. 
in haemothorax, 1261. 
infecting urine, 1296. 
aertrycke,23,94, 176, 396. 
anthraeis, 57. 

meningitis due to, 1564. 

asiatieus, 650. 

of Bordet and Gengou, 110, 113. 
botUe, 1427, 1430. 

in acne vulgaris, 1430. 
botulinus, antitoxin produc^ by, 4. 
in relation to food poisoning, 401. 
strains of, 402. 
eholersB suJs, 397. 
coll communis, 23. 
coU group of organisms, 23. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in appendicitis, 24, 676. 
in the bladder, 26. 
in the bowel, 24. 

in cholecystitis, 24, 722, 723, 727. 
in cholelithiasis, 24. 
in cholera nostras, 24. 
in colitis, 24. 
in cystitis, 23, 25. 
in (uvorticulitis, 24, 
in epidemic catarrhal jaundice, 
in gall-bladder sepsis, 24. 
in intestinal intoxication, 24. 
in middle ear, 27. 
in pericolic suppuration, 24. 
in peritonitis, 24,^ 753. 
in puerperal septsis, 27. 
in pyelitis, 1330, 1331. 
in relation to arthritis, 
in septic endocarditis, 27, 919. 
in sinus thrombosis, 1608. 

721. 


in suppurative pylephlebitis, 
in unne, 24, 26, 26. 27, 28. 1 
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BadUiu eoli, infboUon of urinary tract, 24-26 
of uterus and tubes, 27. 
infections, 23-29. 
treatment of, 27-29. 
vaccine treatment of, 28, 29. 
modes of infection by, 23, 24. 
r6!e of, in disease, 23. 
septiowmia, 27. 
sites of infection by, 24, 25. 
of Ducrey vaeelne in fever therapy of 
syphilis, 223. 

dysenteric Morgan No. 1, 115, 398. 
in epidemic diarrhoea in children. 115, 
629. 

in relation to ulcerative colitis, 650. 
in suppurative pylephlebitis, 721. 
types of, 115. 

of Eberth as a cause of meningitis, 1567. 
enteritldiSy 396 ; and see Bacillus gaert- 
ner. 

aertrycke, 396; and see Bacillus aer- 
tiycke. 

in epidemic diarrhoea in children, 629. 
of epidemic jaundice, 398. 
feealis alkallgenes, 398. 

Flenier’s, 115. 

of Friedldnder in acute tracheitis, 1119. 

in bronchitis, 1130. 
gaertner, 396, 398. 

of glanders, 59 ; and see Baoillns mallei. 

Hofmann's, 97. 

influenzas (Pfeitfer), 14, 1110, 1130, 1133, 
1561. 

of Klebs-Loeffler, 96, 97. 
in measles, 139. 

in nasal discharge in scarlet fever, 71. 
in rhinitis, 1086. 

organisms associated with, in throat, 
97. 

staining of, 97. 
types of, 97, 
leprae, 121. 
maUel, 59, 1362. 
toxin of, 60. 

Morgan's, in epidemic diarrhoea in 
children, 115, 629. 
paratyphosus A, 94, 398. 

B, 94, 398. 

C, 94. 

pestis, 2, 125. 

Pfeiffer, 12, 168. 
characters of, 168. 
in acute tracheitis, 1119. 
in relation to diseases other than 
influenza, 168. 

in relation to influenza, 168, 171. 
in septic endocarditis, 919, 020. 
septicaemia due to, 12. 
proteus, 15, 26, 1331. 
antigens of, 6. 

K s^ain, 268. 

relationship of Eickettsias to, 268. 

X 19, 268, 276. 


Baeifltts, pseudo-asiaticus, 399. 
pseudo^phtheria, 97. 
psittacosis, 175. 

pyocyaneus, in pemphigus, 1457. 

septiceemia from, 12, 

Shiga's, 4, 115. 

of smegma, distinguished from tubercle 
bacillus, 33. 

Sonne’s, 115. 

sporogenes in haemothorax, 1261. 
sulpestifer, 94. 
of tetanus, 53, 54. 

distribution of, 53. 
tuberculosis, 29, 30, 1189. 
avian form of, 29. 
bovine type of, 29, 30. 
characters of, 29. 
human type of, 29. 
in ascitic fluid, 761. 
isolation and recognition of, 32, 33. 
staining reactions of, 29. 
types of, 29, 30, 1194. 
typm murium, 397. 
typhosus, 6, 7, 78. 
antigens of, 6. 
characters of, 78. 
in cholecystitis,, 723, 727. 
in gall-stones, 85, 728. 
in septic endocarditis, 919. 
in suppurative pylephlebitis, 721. 
relative virulence of rough and smooth 
strains, 6. 
toxins of, 78, 79. 
types of, 87, 

welchil, effects of infection with, 1074. 
in relation to acute intestinal obstruc- 
tion, 675. 

infections, blood in, 773. 
whitmori, 124. 
xerosis, 97. 

Backache in bacillus coli infections, 2G. 
chronic, in visceroptosis, 749. 
in dengue, 181. 
in small-pox, 150, 155. 
in trench fever, 282. 
in typhus, 276. 
toxficmic, 11. 

Back-pressure theory of heart failure, 858. 

Bacteria, aerobic, 2. 
agglutination of, 6. 
anaerobic, 2. 

and fungi, skin eruptions due to, 1460- 
1467. 

classification of, 2, 6. 
commensal, 1. 
contaminating food, 393. 
effect of glycerine on, 9. 
electrical charge of, 6, 
in causation of acute suppurative gas- 
tritis, 583. 

in meningococcal spinal fluid, 45. 
in relation to carbohydrate digestion, 
623. 
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Bacteria, infective, 1, 2. 
non-pathogenio, 1. 

part played by, in acute intestinal 
obstruction, 672. 
pathogenic, 1. 

penetration of intestinal wall by, 753. 

poisons produced by, 3. 

power of, to invade blood, 2. 

role of leucocytes in destruction of, 796. 

rough and smooth colonies of, 6. 

saprophytic, 1. 

sugar reactions of, 396, 398. 

Baeteriamla, 2, 12. 
from dental trauma, 524 
in bacterial food>poisoning, 399. 
in cerebro-spinal fever, 40. 
in diphtheria, 98. 
in gonorrhoeal rheumatism, 23. 
in pneumonia 1227. 

in septic endocarditis, 22, 23, 919, 920, 
922 

in typhoid fever, 2, 79, 87, 91. 
in undulant fever, 128. 

Bacterial activity, effects of, 1, 2. 

hypochlorhydria in relation to, 564, 
565. 

diseases, 11-132. 
food-poisoning, 394-402. 
infection, 1-3. 
as a cause of diarrhcea, 623. 
of stomach, in hypochlorhydria, 665. 
results of, 2, 3. 
intoxication, 3. 
invasion, 2. 

irritants, dermatitis from, 1420-1432. 
toxsemia in relation to renal disease, 1299. 
toxins as gastric irritants, 561. 

injection of, to produce active im- 
munity, 4. 
vaccines, 4. 
virulence, 2, 15. 
variations in, 15. 

Bactericidal action of gastric juice, 524, 559, 
561. 

Bacteriological diagnosis of whooping- 
cough, 113. 

examination of stools, 615, 1370. 
Bacteriology of chronic rheumatism, 1367- 
1371. 

of food poisoning, 396-390. 

Bacteriolysis, 5. 

Bacteriophage, 10. 
in bacillary dysentery, 118. 
in cholera, 119, 120. 
nature and properties of, 10, 

Bacterium pseudo-aslaticus, 399. 
tularense, 61, 62. 

Baoteriuria, 26 ; and see Bacilluria. 

Bag^d boll, 255. 

Baker’s Iteh, 1409. 

Balantidium coll, 266. 

Balloon ascents, deaths from high altitudes 
in, 340. . 


Balneologica] treatment of arterial hyper- 
tension, 1069. 

Bamberger’s sign in acute pericarditis, 959. 
Banti’s disease, 830 ; and see Splenic 
anaemia. 

Banting and Best’s discovery of Insulin, 

412. 

Banting cure for obesity, 438. 

Barany’s calorie test for vestibular lesions, 

1616. 

Barber’s rash, 1421, 1425, 1435. 

forms of, 1425 ; afid see Sycosis barbae. 
Barbiers, 459. 

Barbltone, addiction to, 1842. 

Barbiturate poisoning, ocular palsies in, 
1607. 

Barbiturates, addiction to, 1842. 

in affective disorders, 1862. 

Barcoo rot, 1405. 

Barium enema, for examination of the 
colon, 613, 614. 
technique of, 614. 

meal for investigation of gastric func- 
tions, 568. 

and enema for investigation of cancer 
of colon, 659, 660. 

for investigation of diverticula of 
colon, 661. 

for investigation of intestinal func- 
tions, 613, 614, 620, 625. 

Barlow’s disease, 454; and see Scurvy, 
infantile. 

Barrel chest, 1081. 1174. 

Bartonella bacilliformis, 130. 131. 

infections, blood in, 131. 

Bartonellosls, 130-132. 
generalised, 131. 

Barton’s bodies in Oroya fever, 131. 

Basal ganglia in lethargic encephalitis, 1580. 
localisation of lesions of, 1530. 
metabolism, 403. 

Basedow’s disease, 486 ; and see Graves’s 
disease. 

Basophilia, 798, 799. 
diffuse, 772. 
punctate, 772. 

in lead poisoning, 363, 364, 365. 
Basophilism syndrome, Cushing’s, 474-476 ; 

and see Cushing’s syndrome. 

Bastedo’s inflation sign, 681. 

Bath treatment in heart affections, 865. 
in t^^hoid, 93. 
of affective disorders, 1862. 

Bats as transmitters of rabies, 1585. 

Bauer’s operation for chronic adhesive 
pericarditis, 963. 

Bayer ^5 ” in sleeping sickness, 259. 

in trypanosomiaBis, 269, 260. 

Bazin’s disease, 1464. 

B.C.-G. vaccine, 35, 1208. 

in prophylaxis of tuberculosis, 1208. 
Bed-sores in cerebro-spinal fever, 39. 
in small-pox, 152. 
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Bedsores in typhoid, 86. 
ill typhus feror, 278, 279. 

326. 

Beef worm, the, 327. 

Beer, arsenical contamination of, 371. 

lead contamination of, 362, 366. 

Beet tongue in pellagra, 464. 

Bejel and yaws, 225. 

Bell sound, 1084. 

Bell’s paralysis, 1510; and see under 
Paralysis. 

Belladonna for relief of intestinal spasm, 
643. 

in nervous and post-prandial diarrhcea, 
627. 

Bellergal in pink disease, 300. 
in whooping-cough, 114. 
rash, 74. 

to check ptyalism, 529. 

Bence-Jones proteinuria, 1291. 

** Bends,” the, in caisson disease, 336. 
Benedict’s solution, 417, 418. 

Benedikt’s syndrome, 1507. 

Bensley’s spedfie granules in pancreatic 
cells, 412-415. 

Benzene, industrial uses of, 383. 
poisoning, 383, 384. 
delirium in, 1842. 

prophylaxis and treatment of, 384. 
Benzidine test for occult blood, 615. 

Benzine, 383. 

Benzocaine (anaesthesine) in laryngeal 
tuberculosis, 1108. 

Beraneck’s tuberculin, 1211. 

Berberine sulphate in oriental sore, 256. 
Beriberi, 459-463. 

vitamin B, in relation to, 445-447. 
Bernier’s prurigo, 1413. 

Bertiella satyri, 312. 

Besnier-Boeok-Schaumann*s disease, 1476. 
Beta^naphthol in fluke infections, 306, 308 
in hook-worm, 322. 

Beta-oxybutyric acid in blood and urine, 
410, 419, 1296. 

Beta-tetra-hydro-naphthylamine, a pyretic 
drug, 348 ; and see Tetra-nydro- 
^-naphthylamine. 

Bdte rouge, 325. 

Bial’s test, 418. 

Biereol, 218. 

Big heel, 302. 

Bile, effect of absence of from intestines 
on digestion. 685. 
excess of, in malaria, 241. 
method of obtaining, for analysis, 726. 
role of, in digestion, 609. 
secretion of, 737. 

Bile-duct, common, obstruction of, results 
of, 685, 737. 

BUe-duets, cancer of the, 735. 
eongenltal obliteration of the, 734, 735. 
obstruction of, in relation to jaundice, 
084. 


Blle-pigment stones, 729. 

BUe-plgments in urine, 684, 1293. 
tests for, 1293. 

Bile-salts in urine in jaundice, 685. 
Bllharzla hmmatobia, 309. 

BUharziasis, 308 ; and see Schistosomiasis. 
Biliary calculi, 728 ; and see Gall-stones, 
cirrhosis, 698, 699. 
colic, 689, 730, 731. 

without gall-stones, 732, 733. 
crises, 733. 

obstruction, causes of, 684. 
stasis in relation to gall-stones, 729, 730. 
Bilious attacks, 731, 1694. 
remittent lever, 242. 
tyj^ of, 242, 

Bilirubin in blood, excess of, in acholuric 
jaundice, 689. 

van den Bergh test for, 685, 686. 
in malaria, 241. 
in urine, 685, 686. 

Binet and Simon tests of intelligence, 1850. 
Blot’s breathing, 1081. 

Biqulnyl, 218. 

Birth control, 1851. 

Birth Injuries, 1776, 1847. 

Birth-Injury and Idiocy, 1847. 

Bisantol, 218. 

Biscult-ltke complexion in subacute com- 
bined degeneration, 1741. 
Bisglucol, 218. 

Biskra button, 255. 

Bismogenol, 218. 

Bismosalvan, 218. 

Blsmosan, 218. 

Bismuth-emetine-iodide in amoebic dysen- 
tery, 265. 

Bismuth preparations, dosage of, 217. 
in treatment of syphilis, 216-220. 
choice of, 218. 

combined with arsphciiamine, 218, 
219. 

in treatment of yaws, 227. 
toxic effects of, 217. 

Blsoxyl, 218. 

Bivatol, 217. 

Bites and stings, 1441. 

Blthynla fuchslana in relation to clonor- 
chiasis, 307. 

Black death, 126. 
fever, 251, 252. 
spit, 1187. 

Black tongue, 448. 

vomit in yellow fever, 176, 179. 
Blackheads, 1430, 1431. 

Blackwater fever, 246-250. 

Bladder lesions in schistosomiasis, 309, 310. 
neurasthenia, 26. 
symptoms in appendicitis, 678. 
in tabes, 1645. 
treatment of, 1661. 

Blanching test in scarlet fever, 65, 73. 
Blastomyces infecting lungs, 1218. 
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Blastomycoides dermatttidls, 190. 

Immltls, 190. 
tularensis, 190. 

Blastomyeosis, 190, 191, 1216. 

Bleeden, 817, 818. 

Bleeding tendencies, hereditary, 817. 
Bleeding-time, 810. 

in essential thrombocytopenia, 814. 
in heemophilia, 818. 
in purpura, 810. 

increased, in purpuric states, 810. 

Blepharitis, otllary, 1423. 

associated with adenoids, 1097. 
in measles, 139. 
vaccine treatment of, 18. 
with eczema, 1412. 

Blepharospasm in hysteria, 1881. 

Blighla sa^da, 390. 

Blindness after small-pox, 152. 
and retrobulbar neuritis, 1502. 
caused by microfilaria, 318. 
in acromegaly,473. 
in congenital syphilis, 205. 
in hydrocephalus in children, 1549. 
in intracranial tumour, 1539. 
in leprosy, 122. 
in neuromyelitis optica, 1661. 
in post- basic meningitis of infants^41, 43 
in Schilder*s disease, 1663. 
sudden, in toxsemic kidney, 1300. 
Blocking of train of thought in schizo- 
phrenia, 1869. 

Blood, injection of, for mela3na neonatorum, 
813. 

for onyalai, 303. 

in urine, 1292 ; and see Haematuria. 
Blood, viscosity of, in acute intestinal ob- 
struction, 673. 
in cholera, 119. 

increased in congenital heart disease, 
970. 

in polycythaemia, 794. 

Blood analysis in carbon monoxide poison- 
ing, 381. 

alcohol in alcoholic intoxication, 355, 357. 
and cerebro-spinal fluid in neuro-syphilis, 
1629-1630. 

antiseptics in septic endocarditis, 924. 
cells, immaturity of, in the leuksemias, 
802, 803. 
red, 769-772. 

characters of, 769, 770, 771. 
death and destruction of, 771. 
formation and development of, 772, 
776. 

fragility of, 683, 787. 
nomenclature of, 772. 
nucleated, in leukoemia, 804, 806. 
number of, 769, 770. 
substances necessary for develop- 
ment of, 774. 

variability in size and shape of, 770, 
771. 


Blood cells, white, 796. 

differeuUal count of, 796. 
groups of, 796. 
normal fluctuations of, 796. 
number of, 796. 
role of, 798. 

coagulation, theory of, 809. 
time, 810. 

constituent elements of the, 768, 769, 
796, 797, 810. 

-culture, for diagnosis of typhoid, 87. 
demonstration of tubercle bacilli in, 33. 
diseases of the, 768-823. 

classification of, 772. 
dyscraslas after arsphenamino, 213. 

effects of radium on, 354. 

-examination test of renal efficiency, 
1286. 

groups, 771, 772. 

Landsteiner classification of, 771. 
hydrogen-ion concentration of, 406, 407. 
in aniemia pseudo-louksemica infantum, 
792. 

in alcholuric jaundice, 690. 
in acute anterior poliomyelitis, 240. 
in acute leuksemia, 808. 
in agranulocytosis, 801. 
in ancylostomiasis, 321. 
in aplastic anosmia, 786. 
in arseniuretted hydrogen poisoning, 373. 
in benzene poisoning, 383, 384. 
in blackwater fever, 247, 248. 
in cancer of stomach, 601. 
in carbon monoxide poisoning, 380. 
in carbon tetrachloride poisoning, 388. 
in cerebro-spinal fever, 38, 40. 
in cholera, 119. 

in chronic lymphatic laukmmia, 806. 
in chronic myeloid leukaemia, 804. 
in congenital heart disease, 970, 971. 
in diphtheria, 101, 102. 
in essential thrombocytopenia, 814. 
in glandular fever, 286. 
in gout, 430, 431, 432. 
in Graves’s disease, 488. 
in Hodgkin’s disease, 842. 
in hydatid disease, 716, 717. 
in hyperparathyroidism, 499. 
in hypochromic anaemia, 777. 
in idiopathic steatorrhoea, 636. 
in jaundice, 684, 685. 
in kala-azar, 252, 253. 
in lead poisoning, 363, 365. 
in leuksemia, 804, 806, 808, 809. 
in lobar pneumonia, 1229, 1230. 
in malaria 241, 242, 243. 
in measles, 138. 

in mono-nitrobenzene poisoning, 384. 

in myxoedema, 493. 

in nephrosis, 1302. 

in Oroya fever, 131. 

in pellagra, 464. 

in pernicious ansemia, 781* 
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Blood, in plague, 126. 
in j^lycytneemia, 793, 794. 
in pulmonary tuberoulosie, 1196, 1204. 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in rickets, 457. 

in Kocky Mountain tick typhus, 274. 

in rubella, 144. 

in scarlet fever, 68. 

in scurvy, 452. 

in secondary syphilis, 201. 

in septic endocarditis, 922. 

in septicsemia, 13. 

in sicklO'Celled anaemia, 787. 

in sleeping sickness, 259. 

in small-pox, 147. 

in splenic anaemia, 831. 

in sprue, 639. 

in sub-acute combined degeneration, 
1737. 

in trench fever, 283. 

in tropical macrocytic anaemia, 467, 468. 
in typhoid, 85. 
in undulant fever, 129. 
in urine, 1292 ; mid see Haematuria. 
in whooping-cough, 111. 
in yellow fever, 178. 
infective organisms in, 2. 
injection of, for melasna neonatorum, 813. 
for onyalai, 303. 

-letting in cardiac failure, 872, 874. 
normal human, for injection, for haemor- 
rhagic states, 812, 813. 
oeealt, recognition of, in stools, 615, 616. 

significance of, 589, 590. 
plasma, 810. 

in hiemorrhagic disease, 811. 
platelets, 580, 810. 
in acute leukaemia, 808. 
in essential thrombocyto{)cnia, 814. 
in purpura, 810. 
origin of, 810. 
role of, 810. 

spleen in relation to, 810. 
Blood-pressure, arterial, 1064-1071. 
as prognostic indication in pulmonary 
tubercle, 1207. 

effect of suprarenal secretion on, 503. 
in diffuse hyperplastic sclerosis, 1036. 
in diphtheria, 100, 102. 
in hypertension, 095, 1064. 
in mitral stenosis, 936. 
in paratyphoid fever, 95. 
in pneumonia, 1230, 1233. 
in pulmonary tuberculosis, 1196. 
in relation to cerebral thrombosis and 
haemorrhage, 1598. 
to treatment of apoplexy, 1606. 
in typhoid, 85. 
in yellow fever, 178, 179. 
hi^ fatty degeneration of media in, 
1037. 

in angina pectoris, 982, 983. 


Blood-pressure, high, in chronio lead 
poisoning, 364. 

in granular kidney, 1320, 1321. 
in mtracranial tumour, 1541. 
in myxoedema, 493. 
in nephritis, 1066. 
in relation to aneurysm, 1042. 
in relation to epistaxis, 1088. 
low, during epileptic attack, 
in Addison^s disease, 606. 
in blaokwater fever, 248. 
in cholera, 120, 121. 
in diabetic coma, 416. 
in diphtheria, 102. 
in infarction of heart, 991. 
in kala-azar, 252. 
in typhus, 278. 

physiological variations in, 1064. 
pituitary gland in relation to, 470. 
spleen as reservoir of, 825, 826. 
subnormal arterial, 1070. 
supernormal arterial, 1066, 1068. 
Blood-serum, antibodies in, 771. 

-storage, function of spleen in, 825, 826. 
-urea In relation to estimation of renal 
function, 1286. 

-volume, increased, conditions associated 
with, 768. 

Blood-stains, recognition of human blood 
in, 7. 

-sumr, 409, 410. 

enect of arsphenamine remedies on, 
214. 

in Addison’s disease, 506. 
normal limits of, 409. 

-transfusion. See Transfusion of Blood, 
-urea clearance test of renal capacity, 
1287. 

raised in alkalosis, 1326. 

Blood-vessels, diseases of, 1029-1074. 
classification of, 1029. 
effect of Sp. pallida on, 195. 

-volume, 768, 769. 

Bloody flux in Britain, 650. 

Blue line after bismuth therapy, 217. 

on gums in lead poisoning, 360, 
361, 365, 366. 

in mercurial poisom'ng, 376. 
Boekhart*s Impetigo, 1423. 

Boeck’s cutaneous sarcoid, 1204, 1477. 

Boils, 1424. 
in diabetes, 416. 
in small-pox, 152. 
in typhoid, 86, 94. 
vaccine treatment of, 18, 19. 

Bdllinger’s discovery of actinomyces bovis, 
185. 

Bone, aneurysm pressure on, 1044, 1047. 
carcinomatosis of, as cause of leuco- 
erythroblastic antemia, 784. 
echinococcosis of, 315. 
excreseenees in goundou, 227. 
necrosis of, in scarlet fever, 71. 
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Beae, Barcoidosis of, 1479. 

Byphilitio lesions of 195, 202, 203. 

Bone lesions associated with arthritis, 
1372. 

in acromegaly, 472, 473. 
in cretinism, 495. 
in Cushing’s syndrome, 475. 
in erythroblastic anaemia of Cooley, 
784. 

in goundou, 227. 

in gout, 432, 434. 

in Graves’s ^sease, 488. 

in hyperparathyroidism, 499. 

in idiopathic steatorrhoea, 636. 

in infantile scurvy, 454. 

in leprosy, 122. 

in rickets, 456, 457. 

in scurvy, 451, 

in typhoid, 86. 

in yaws, 226. 

Bone-marrow, aplasia of, causes of, 785. 
degeneration of, in iiernicioua aiicemia, 
778. 

hyperplasia of, in haemorrhage, 776. 
in pernicious anasmia, 780. 
in polycythaemia, 793. 
in agranulocjdocis, 800. 
in benzene poisoning, 383, 384. 
in chronic myeloid leukaemia, 803. 
in essential thrombocytopenia, 814. 
in Gaucher’s disease, 834. 
in hyperparathyroidism, 499. 
in kala-azar, 252. 
in leukaemia, 803, 808. 
in Niemann- Pick’s disease, 835. 
in polycythaemia, 793. 
in relation to red blood cell formation, 
772. 

in tropical macrocytic anaunia, 467. 
lesions of, in relation to anaemia, 773, 
necrosis of, in small-pox, 147. 
poisons acting on, 785. 
stomach secretion in relation to, 559. 
typhoid bacilli in, 87. 

Bones, action of radium on, 354, 35.5. 
diseases of the, 1382-1389. 

in yaws, 226. 
storage of lead in, 363. 

Boothby and Sandiford’s nomograph, 404, 
420. 

Borborygml, cause of, 645. 

Bordet and Gengou, bacillus of, 110, 113. 

complement deviation test of, 5, 

Bornholm disease, 1369. 

Bosch yaws, 256. 

Bothriocephalus latUS, causing anaemia, 779. 
Botulism, 401, 402. 

Bouton diaphragmatique of Guin4au de 
Mussy, 1247. 

Bouton d’Orient, 255. 

Bovine tuberculosis, 29, 1189. 

Bow-leg in rickets, 457. 

Box he^ in rickets, 457. 


Brachial neuritis, 1369, 1370, 1769. 
plexus, anatomy and physiology of, 
1759-1760. 

aneurysmal pressure on, 1046. 
lesions of, 1759-1760. 
paralysis, 1769, 1760, 1776. 
Bradycardia, conditions of occurrence of, 
882, 883. 

Bradycardia, sinus, 882, 883. 
aetiology of, 882, 883. 
from lack of Vitamin B, 447. 
in diphtheria, 102. 
in heart failure, 856. 
in jaundice, 685. 
in phlebotomus fever, 181. 
in yellow fever, 179. 

method of estimating vitamin B in food, 
446. 

physiological, 882. 

Bradypnosa, 1081. 

Brain, abscess of, 1552; and see Enceph- 
alitis, suppurative, 
metastatic, 13, 1553. 
actinomycosis of, 187. 
disease, degenerative and hereditary, 
1826-1830. 
umma of, 1632. 
ydatid cysts of, 314, 315. 
in chronic alcoholism, 358. 
in malaria, 241. 
infarction of, 1066. 

lesions in amcebic dysentery, 263, 264. 

in lethargic encephalitis, 1578. 
rose-coloured, in encephalitis lethargica, 
1598. 

signs of local lesions of, 1525-1535 ; 
aiid see under Cerebral. 

Braunia Jassy ensis, 312. 

Break-bone fever, 181 ; and see Dengue, 
arthritis in. 

Breast-feeding in relation to rickets, 458. 
Breath sounds, adventitious, 1083, 1084. 
in abscess of lung, 1179. 
in acute bronchitis, 1131, 1134. 
in asthma, 1149. 
in bronchiectasis, 1155, 1156. 
in broncho- pneumonia, 1237, 1238. 
in early pulmonary tubercle, 1198. 
in enlarged mediastinal glands, 1278. 
in hypersemia of lungs, 1160. 
in lobar pneumonia, 1229. 
in pleurisy with effusion, 1250, 1251, 
in pneumothorax, 1266. 
in pulmonary collapse, 1167, 1169. 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1185. 
in pulmonary oedema, 1162. 
in pulmonary tuberculosis, 1199, 12C0. 
varieties of, 1082-1084. 

Breathlessness as a sign of cardiac failure, 
852, 853, 874 ; and see Dyspnoea, 
in soldier's heart, 878. 

Bright’s disease, types of, 1298, 1299. 
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BriU*s disease, 269, 270, 275. 

Brissaud’s InfaBtllism, 476. 

Broadbent*$ sign in adhesive pericarditis, 
962. 

Broca’s centre and speech, 1611. 

Bromethol (avertin) poisoning, delayed, 
causing hepatic necrosis, 695. 

Bromide acne, 1447. 

anthrocoid form of, 1447. 
in epileptic cases, 1691. 
intoxication, 1841. 

Bromides, in affective disorders, 
in epilepsy, 
in sea-sickneBS, 343. 
place of, in oai^iac disease, 863, 873. 

^romidrosis, 1400. 

Bromism, 1691. 

Bronchi, adenoma of, 1142, 1143. 
cicatricial stenosis of the, 1146, 1147. 
diseases of the, 1129>1158. 
fordgn bodies in the, 1143-1145. 
^mmata of, 1218. 
infective granulomata of the, 1143. 
injuries to, 1158. 
leprosy of the, 1143. 

obstruction of, by external causes, 1147. 
syphilis of the, 1143. 
tuberculosis of the, 1143. 
tumours of the, 1141, 1142. 

Bronchial affections associated with the 
common cold, 134. 
breathing, 1082. 
catarrh, 1130. 
in rickets, 457. 

lymph glands, tuberculosis of, 840. 
spasm in relation to asthma, 1148. 1149. 
stenosis and obstruction, 1143-1147. 
tract. Bacillus coli infection of, 27. 

Bronchiectasis, 1253-1158. 
after measles, 138, 139, 141. 
aneurysm formation in, 1154. 
congenital, 1154. 

following bronchial stenosis, 1144, 1146. 
operative treatment of, 1158. 
saccular, 1154. 
vaccine treatment of, 1158. 

Bronchioleetasis, 112, 1153, 1154. 

Bronchiolitis fibrosa obliterans, 1135, 1136. 
in influenza, 169, 170. 

Bronchitis, 1129-1141. 
acute catarrhal of the larger tubes, 
1130-1133. 
fibrinous, 1136, 1137. 
plastic, 1136 
purulent, 1133-1135. 
suppurative, 1133-1135. 
adenoids in relation to, 1097. 
bacteriology of, 1130, 1133, 1138. 
capillary, 1133, 1239. 

in whooping-cough, 112, 1183. 
ehfonle, 1137-1141. 
cstarrhal, 1137-1140. 
fibrinous, 1136, 1137, 1141. 


Bronchitis, chronic, from mechanical and 
chemical agencies, 1141. 
suppuration, 1140, 1141. 
classification of, 1130. 
fetid, 1140. 
in measles, 138. 
in paratyphoid fever, 95. 
in scurvy, 453. 
in small-poz, 152. 
in typhoid, 81, 86. 
in typhus, 278. 
in whooping-cough, 1 1 2. 
secondary, 1135, 1141. 

Bronchollths as cause of bronchial obstnio- 
tion, 1144. 

Bronchophony, 1084. 

Broncho-pneumonia, 1237-1243. 
aspiration, in scarlet fever, 70. 
in dermato-myositis, 1373. 
in diabetes, 417. 
in diphtheria, 98, 100, 103, 105. 
in measles, 138, 139, 141. 
in paratyphoid fever, 96. 
in plague, 126. 
in small-pox, 152. 
in typhus, 278. 
in undulant fever, 129. 
in whooping-cough, 112. 
inhalation, aspiration, and deglutition, 
1242, 1243. 

pneumococcus in relation to, 1237. 
primaiy, 1237, 1238. 

course of, 1238. 
secondaiy, 1238-1241. 
tuberculous, 1192, 1243. 
varieties of, 1237. 

BronchorrhoBa serosa, 1138. 

Broncho-oavemous breathing, 1083. 
-vesicular breathing, 1083. 

Broncboseopio aspiration in abscess of lung, 
1181. 

Bronzed diabetes, 417, 418, 707, 708 ; and 
see Hasmochromatosis. 

Brooke’s epithelioma adenoides cystioum, 
1484. 

Brown Sdquard’s syndrome, 1719. 

Brucella abortus, 128, 130. 

as cause of undulant fever, 128. 
melitensis, 128, 130. 

Bnicelllasfs, 128 ; and see Undulant fever. 

Bruit d’airain, 1084. 

in pneumothorax, 1266. 
in tubercular cavity, 1199. 
de eomage in suppurative mediastinitis, 
1276. 

de drapeau, 1137. 
de grelottement, 1126. 
de pot fSld, 1082, 1109. 

Brush-burn, electrical, 346. 

Bubas, 225 ; (t7td see Yaws. 

brazfUana, 256. 

Bubo, climatic, 182. 
non- venereal, 184. 
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Bubo, of ohanoroid, 197. 
of plague, the, 126, 126. 
syphilitic, 196, 197. 
tropical, 182. 

Bubonle plague, 126, 126. 

Buerger's disease, 1033 ; and spe Thrombo- 
angiitis obliterans, 793. 

Buffer substances In blood, 406. 

Bulbar paralysis, in lethargic encephalitis, 
1680. 

progressive, 1743, 1747, 1748. 
Bulboeapnfne, 1865, 1866. 

Bullnus eontortus, in relation to schistoso- 
miasis, 309. 

Bulla, 1398. 

Bull-neek in diphtheria, 99. 

Bundle-braneh block, 910, 911. 

electro-cardiogram of, 1020, 1021. 
Bundle-branch heart-block, 910, 911. 
Burnet's Intradermal test for undulant 
fever, 130. 

Burney-Yeo mask for bronchiectasis, 1168. 

for pulmonary tuberculosis, 1211. 
Burns, acute nephritis in relation to, 
1306. 

in lightning stroke, 345, 346. 
scarlet fever following, 70. 

Bursas, syphilitic affections of, 200, 202. 
Bursltb, 1369, 1370. 

Butchers, acute pemphigus in, 1457. 

Butter, vitamin content of, 442, 443. 
Button-hole mitral valve, 936. 

Bysslnosls, 1186. 

Cachexia, in cancer of stomach, 601 . 
in chronic mercurial poisoning, 376. 
in kala-azar, 252. 
light-hcadednesB due to, 1843. 
malarial, 243. 
pituitary, 477. 

Geecostomy in acute intestinal obstruction, 
675. 

in bacilla^ dysentery, 118. 

CsBCum, actinopiyoes affecting, 186. 
hypMurplastic tuberculosis of the, 656. 
in amcebio dysentery, 263. 

Caffeine in car^ac disease, 868, 869. 
Caisson disease, 333>338. 

Calabar swellings, 317. 

Calciferol (vitamin D,), 443-445. 
Calcification, faulty, in rickets, 456. 

Of mesenteric glands, 762. 

Calcium balance, negative, in Grave’s 
disease, 488. 

content of blood in tetany, 501. 

of bone in rickets, 456. 
deficiency in sprue, 640. 
gluconate in acute tetany, 502 < 
in carbon tetrachloride poisoning, 389. 
in spider bites, 328, 

in relation to lead poisoning, 363, 367. 
lactate in epistaxis, 1088. 
in osteitis deformans, 1386. 


Calcium lactate, in sprue, 641. 
metabolism in idiopathic steatorrheea, 
635. 

in relation to fatty and soap diarrhcea, 
626, 627. 

mrathyroids in relation to, 499, 60L 
salts, in relation to tetany, 

in treatment of lead colic, 361/ 
of serum deficient in hypopara- 
thyroidism, 602. 

phosphate balance, vitamin D in relation 
to, 443. 

thiosulphate for arsphenamine dermatitis, 

212 . 

for mercurial stomatitis, 216. 

Calculi, biliary, 728 ; and see Gall-stones, 
pancreatic, 740, 742, 743. 
renal, 1338 ; arid see Kenal calculi, 
urinary, vitamin A deficiency in relation 
to. 442. 

Calf, the “ fat bottle,’* 1754. 

California disease, 191. 

Callosities, 1419. 

Calmette’s ophthalmic test for tuber- 
culosis, 34. 

Calomel, 374, 375. 

for intramuscular injection in syphilis, 
216. 

Caloric requirements, Aub-Du Bois table 
of, 420. 

Camp fever, 275. 

Cancer as cause of intestinal obstruction, 
667, 668, 670. 
as a cause of jaundice, 684. 
as a sequel of gall-stones, 732, 734 
as a sequel of schistosomiasis, 310. 
intestinal, sites of, 657. 
lupus in reuition to, 1457. 
of brain, secondary, 1636, 1537. 
of the colon, 667. 
of gall-bladder, 733, 734. 
of liver, 717 ; and see Liver, cancer of, 
of the OBSophagus, 555 ; and see under 
(Esophagus, 
of the peritoneum, 763. 
of the stomach, 699-603. 
hcematemesis in, 579, 6(^1 ; and see 
under Stomach. 

resulting from X-ray injury, 351, 362. 
treatment of, 353, 364. 

Cancrum oris, 527. 

in kala-azar, 253 ; and see Noma. 
Canning of fruits, effect on vitamin content 
of, 449. 

CantUe's diet in sprue, 640. 

Capillaries, fragility of, 810. 

toxic effects of arsphenamine remedies 
on, 210. 

Capillary bronchitis, 1133, 1237. 
permeability in scurvy, 461. 
pulsation in aortic incompetence, 933. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 
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CapilUuy reaction to irritation of skin, 
1072, 1073. 

toxicosis, hscmorrhagie, 816. 

Goprokol in ooliform affections, 28. 
CarlMirsone in annebio dysentery, 265. 
Carbohydrate dyspepsia, Intestinal, 644- 
646. 

causii^ spastic constipation, 617. 
digestive ferments in relation to, 644. 
enterococci in, 645. 
in idiopathic steatorrhoea, 635. 
excess in relation to diabetes mellitus, 
409. 

metabolism, aneurin in relation to, 446, 
447. 

in pancreatic disease, 737. 
in relation to blood sngar, 410. 
Carbolic add, effect of, on colour of urine, 
1205. 

Carbon dioxide, accumulation of, in intes- 
tine, 644, 645. 

as respiratory stimulant, 382, 869. 
in alveolar air in diabetes, 410. 
reduced excretion of, in ketosis, 410. 
disulphide poisoning, delirium in, 1842. 
monoxide, 379, 380. 
action of, 380. 
poisoning, 379-382, 695. 
mental disorder in, 1842. 
tetrachloride as liver poison, 695. 
in ascariasis, 323. 
in distomiasis, 305, 306, 308. 
in hook-worm infection, 322. 
in tteniasis, 312, 313. 
poisoning, 388, 389. 

Carbunde, 1425. 

vaccine treatment of, 18, 19, 1425. 
Carbuncles in diabetes, 416. 

in plague, 126, 127. 

Carcinoma. See under Cancer. 

Cardiac. See also under Heart, 
asthenia in toxcemia, 11. 
asthma, 863, 1150. 
treatment of, 874. 

cells in hyperoemia and osdema of lungs, 
1160. 

complications in scarlet fever, 72. 
cycle, the, 848, 849. 

time occupied by phases of, 849. 
failure, 851-859. 
irregularity, 883, 884. 
kidney, 1299. 
pain, 877. 

treatment of, 874, 875. 
stimulants, 868, 869. 
strain, primary, 880, 881. 
valvular disease, chronic, 920. 

Cardiacos negros, 793, 1055. 

Cardlazol (leptazol), in heart disease, 868. 
Cardlomegaiia glyeogeniea, 693. 
Cardospasm, 547 ; and see Achlasia of 
the cardia. 

Cardio-vaseitlar disease, hypertensive, 1066. 


Cardlo-vaseiilar, i optoms in carbon mon* 
oxide 1 oning, 380, 381. 

Carditis, 913, 914. 
symptoms of, 913. 

Cardyl, 217. 

Carl^ dental, 523 ; and see Dental oariee. 
spinal, tuberculous, 
syphilitic, 1635. 

in relation to compression of oord, 1716, 
1717. 

Carminatives, 576. 

Carotene, 441, 442. 
and vitamin A, 442. 
effect of, 442. 
in foods, values of, 442. 
the source of vitamin A, 442. 
varieties of, 441, 442. 

Carotenoid substances in green loaves, 442. 

Carotid artery^ internal, hemiplegia follow- 
ing ligation of, 1589. 
hemiplegia, effect of, on optic nerve, 
1602, 1573, 1592, 1593. 

Carphology, 1679. 

Carpi^pedal spasm, 501, 1117. 

in idiopathic steatorrhcea, 636. 

Carriers, bacterial, 1. 

as cause of food poisoning, 2, 393, 396. 
amcobio dysentery, 204. 
bacillary dysentery, 118. 
cerebro-spinal fever, 1, 36, 37, 49. 
cholera, 110. 

diphtheria, 1, 97, 99, 105, 107. 
lewargio encephalitis, 247 
meningococcus, 1, 36, 37, 49. 
paratyphoid, 2. 
pneumonia, 1226. 
scarlet fever, 64, 75. 
small- pox, 146. 
typhoid, 1, 79, 80, 86. 
typhus, 275. 
undulant fever, 129. 
whooping-cough, 110. 

Carrion’s disease, 181 ; and see Oroya 
fever. 

Casbls, 218. 

Caseation of pulmonary tubercles, 1190. 

Casonl’s Intradermal test for hydatid 
disease, 717, 1225, 1269. 

Castle’s Intiinsle factor, 559. 

in sprue, 638. 

Castration, in relation to obesity, 438. 
mental effects of, 1845. 

Casts in acute nephritis, 1305. 
in lardaceous disease of kidney, 1329. 
in toxffimic kidney, 1300 

Cataplectle attack, 1693. 

Cataract in diabetes, 417. 
in dystrophia myotonioa, 1793. 

Catairiu bronchial, 1130. 
mucous, 629. 
pituitous, 1138. 
post-nasal, 1085. 

-prodnoing organisms, 1130. 
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Gatarrti, suffoostiTe, 1133. 

Catarrliai ^ymptoms in cerobro-spinal 


fever. 


in influenza, 168, 169, 170. 
in measles, 136, 137, 139. 
in whooping-cough, 110. 

Catarrhs, chronic respiratory, predisposing 
to tuberculosis, 31. 

Catatonia, 1872, 1873. 

and mania contrasted, 1873. 

Catatonic stupor, 1872, 1876. 

Cattle in relation to actinomycosis, 185. 

in relation to myiasis, 327. 

Causalgia, 1080. 

in median nerve injury, 1763. 

Cavernous breathing, 1083. 

Cavitation of cord in syringomyelia, 1727. 
process in pulmonary tinberculosis, 1190, 
1191. 


signs of, 1199. 

Cell count in tuberculous exudates, 1252. 
Cellulitis as result of bacterial infection, 2. 
acute, causative organism of, 16. 
cervical, in diphtheria, 99. 
in erysipelas, 21. 
in scarlet fever, 69. 

Cellulose, fate of, in small intestine, 644. 
Centipedes, diseases due to, 328. 

Centrurus exllcauda, 329. 

Cephaiic symptoms of sea-sickness, 342. 
Cercaria elvse, 1499. 

Cercarlal dermatitis, 1499. 

Cereals, rickets-producing effects of, 443. 

vitamin Bj, content of, 446, 448, 469. 
Cerebellar abscess in scarlet fever, 71. 
apoplexy, 1602, 1603. 
ataxy, congenital, 1622. 
atropiJes, primary, 1664-1665. 
gait, 1533. 

cortex, atrophy of, 1664. 
thrombosis, 1602. 

Cerebellum, central white matter, atrophy 
of, 1664. 

localisation of lesions of, 1532. 

Cerebral abscess in accessoiy-sinus sup- 
puration, 1092. 
in bronchiectasis, 1156. 
in empyema, 1256. 
mental symptoms in, 1835. 
ansemia in heart failure, 853. 
aneurysm, 1588. 

arterial disease and hypertension, mental 
disorders associated with, 1829, 
1830. 

thrombosis and haemorrhage, 1596- 
1607. 

etiology and pathology of, 1597- 
1599. 

aneurysm in relation to, 1597. 
dia^osis of, 1603. 
differential diagnosis of, 1604, 
1605. 

prognosis of, 1605. 


Cerebral arterial thrombosis and hasmor^ 
rhage, symptoms of, 1596-1^3. 
syphUis in relation to, 1598. 
treatment of, 1606-1607. 
arteries, syphilitic disease of, 1032, 1597. 

thrombosis of, 1060. 
diplegia, 1621-1624. 
birth abnormalities associated with, 
1621, 1776. 
epilepsy in, 1623. 
paresis and rigidity in, 1622-1623. 
perverse movements in, 1623. 
embolism, 1063, 1695-1596. 
in aneuiysm, 1048, 1695. 
in relapsing fever, 236. 
in relation to cyst formation, 1695. 
in septic endocarditis, 921. 
heemorrhage in diffuse hyperplastic 
sclerosis, 1036. 

in essential thrombocytopenia, 816. 
in granular kidney, 1318, 1319. 
in lethargic encephalitis, 1578, 1581. 
hemispheres, signs of local lesions of, 
1527-1630. 

localisation, 1527-1630. 
lues, 1824, 1840. 
softening after thrombosis, 1579. 
endarteritis obliterans as a cause of, 
1032. 

symptoms after arsphenamine prepara- 
tions, 211, 213. 
in aortic incompetence, 932. 
in chronic myocarditis, 950. 
in fatty heart, 952. 
in heart failure, 853. 
in lethargic encephalitis, 1578-1581. 
in primary broncho-pneumonia, 1237. 
syphilis, 1631-1634. 

thrombosis as cause of apoplexy, 1598. 
and basmorrhage, 1596-1607. 
atheroma in relation to, 1039, 1060. 
chronic arteritis in relation to, 1032. 
syphilitic, 1698. 

trauma, mental disorders in, 1835. 
tuberculoma, inadvisability of operating 
for, 1638. 

tumour, 1536 ; and see Intracranial 
tumour. 

vascular lesions, 1588-1607. 

in relation to insanity, 1829, 1830. 

Cerebro-macular degeneration, 1624. 

Cerebro-spinal fever, 36-62. 

acute or ordinary type of, 38-40. 
aetiology of, 37. 

age in relation to prognosis of, 48, 49. 

and influenza, 40, 46. 

arthritis in, 1357. 

carriers of, 36, 37, 49. 

fluid in, 44, 45. 

chronic stage of, 39. 

complications of, 42-44. 

definition of, 36. 

diagnosis oi, 46, 46. 
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Gmbro-spinal levfr, diet in, 51. 
differential dia^osie of^ 46<48. 
doubt as to oontagiousness of, 37. 
epidemics of, 37, 48. 
fuminating type of, 40. 
general management of, 51. 
incubation period of, 38. 
lumbar puncture in, 42, 44. 

repetition of, 52. 
malignant type of, 40. 
mild, confusra with influenza, 40. 
mild types of, 40, 41. 
mortality in, 48. 
prognosis of, 48, 40. 
prophylaxis of, 49. 
recovery in, 39. 
recrudescences frequent in, 39. 
seasonal incidence of, 37. 
serum treatment of, 50, 51. 
superacute type of, 40. 
symptooas and course of, 38-42. 
treatment of, 49-52. 

fluid as guide to treatment in syphilis, 
222, 223. 

characters of, 1556, 1559. 
circulation of, 1546, 1547. 
coagulation of, 1557. 
cytology of, 1557, 1558. 
diagnostic value of, 1556, 1557, 

1558, 1719. 

examination of the, 1556-1559. 
in acute poliomyelitis, 1569, 1573, 

1594. 

in cerebral thrombosis and hasmor. 
rhage, 1599. 

in cerebro-spinal syphilis, 1629. 
in disseminated sclerosis, 1667. 
in general paralysis, 1640. 
in hydrocephalus, 1545, 1546, 1547. 
in hydrophobia, 1585. 
in influenza, 171. 

in intracranial tumours, 1542, 1547. 
in intradural compression, 1719. 
in Landry's paralysis, 1786, 1787. 
in latent syphilis, 1629. 
in lead encephalopathy, 366. 
in lethargic encephalitis, 1577. 
in meningococcus meningitis, 44, 45. 
in mumps, 165. 

in pneumococcal meningitis, 1562 
in post-basic menii^itis of infants, 42. 
in secondary syphius, 1629. 
in spinal tumours, 1720. 
in syphilis, 222, 223. 

• of nervous system, 1629, 1630. 

effect of treatment on, 1630. 
in tabes, 1630. 

in trypanosomiasis, 258, 259. 
in typhoid, 83. 
in typhus fever, 278. 
in yellow fever, 178. 
increased pressure of, in intracranial 
tumours, 1540. 


Cerebro-spinal fluid, spirochsates in, 234, 
235. 

tubercle bacilli in, 33. 

Wasaermann reaction in, 1659. 
syphilis, 1631-1653. 
treatment of, 1636. 

Certuna in malaria, 246. 

Cervloal glands, eulargomont of, in diph- 
theria, 99, 101. 
in measles, 136, 137. 
in scarlet fever, 67, 69, 70, 77. 
in small-pox, 152. 
in trypanosome fever, 258. 
tuberculosis of, 840. 

opisthotonos o! infants, 41 ; and see 
Meningitis, post-basic, of infants, 
rib paralysis, 1759. 

and syringomyelia, 1732. 
ribs, 1774-1776. 

Cervloal sympathetic paralysis, 1508. 

in acute anterior poliomyelitis, 1572. 
Cervieo-oeelpltal neuritis, 1770. 

Cestodes, diseases due to, 311-315. 

Ceylon sore mouth, 638. 

Chagas* disease. 261. 

Challoosis, 1186. 

Chancre, Wd, 195, 196. 
nasal, 1093. 
pharyngeal, 542. 
tonsillar, 542. 

Chancroid, 197. 

and syphilis, 197. 

Chappa, 302, 203. 

Charcoal, activated, for intestinal flatulence, 
646. 

method of examining intc.stinal func- 
tions, 613, 625. 

Charcot’s dissociated sensory loss, 1728. 
Joint disease, 1368, 1359. 
in syringomyelia, 1730. 
in tabes, 1647. 
treatment of, 1652. 

triad of symptoms in disseminated 
sclerosis, 1667. 

Chareot-Leyden c^stals in acute fibrinous 
bronchitis, 1137. 
in asthmatic sputum, 1150. 
Charoot-Marie-Tooth type of muscular 
atrophy, 1953. 

Chauflard-Minkowski type of hiemolytic 
ansemia, 787. 

Chaulmoogra oil in leprosy, 123. 

Cheilitis exfoliativa, 1428. 

Cheilosis, in idiopathic steatorrhosa, 776. 
Cheiropompholyx, 1414. 

Chemical food poisoning, 394. 

irritants, dermatitis from, 1408, 1410. 
Chenopodlum, oil of, as parasitocide, 313, 
322, 323. 

Cherry-red spot in retina in amaurotic 
family idiocy, 1625. 

Chest, deformities of, in adenoids* 1096, 1007 
in emphysema, 1171. 



INDEX 1919 


Cbdsty dofbniiiti68 of, in pulmonary 
fibrosis, 1184. 

in relation to bronchitis, 1130. 
physical signs in the, 1081-1084. 
radiography of the, 1084, 1204. 
various forms of, 1081, 1082. 
Cheyne-Stokes breathing, 1081. 
in acute hepatic necrosis, 697. 
in apoplexy, 1601. 
in cardiac failure, 853. 
in heat-hyperpyrexia, 349. 
in icterus gravis, 697. 
in intracranial tumours, 1535. 
in poisoning by arsphenamine, 374. 
in tubercular meningitis, 1559. 
in urasmia, 1325, 1326. 

Chicago disease, 191 ; and see Blasto- 
mycosis. 

Chick-peas, poisoning by, 391. 

Chicken cholera, Pasteur’s work on, 4. 
Chicken-pox, 160-163. 
age incidence of, 160. 
and diphtheria, 160. 
and herpes zoster, ICO, 162. 
and measles, 160. 
and scarlet fever, 160. 
complications of, 162. 
diagnosis of, 153, 154, 162 
distribution of rash in, 161. 
incubation period of, 160. 
infection, 160. 

prodromal rashes of, 160, 161. 
prognosis 162. 
quarantine of, 163. 
rash of, 161, 162. 

Chilblains, 1076, 1079, 1202, 1400. 
Child-bearing, mental disorders associated 
with, 1845, 1853. 

Child Guidance Clinics, 1879. 

Childhood, rheumatic infection of heart in, 
913-914. 

Chill in relation to acute nephritis, 1304. 
Chilomastix mesnill in flagellate diarrhaaa, 
267. 

Chllopa, 303. 

Chionofon (yatren) in amoobic dysentery, 
265. 

Chinkumbl, 304. 

Chiufa, 304. 

Chloasma uterinum, 1490. 

Chloral, addiction to, 1842. 

hydrate in heart conditions, 873. 
Chloranaemia, achylic, 775. 

Chlorbutol (chloretone) in sea sickness, 
343. 

Chloride content of cerebro-spinal fluid, 
1556. 

excretion in urine, 1285. 
diminished, in nephritis, 1310, 1314. 

in pneumonia, 1230. 
increased, in Addison’s disease, 1285. 
loss in uraemia, 1321. 

Chlorine in relation to bronchitis, 1136. 


Chlorine, lotion for throat, 77, 108. 
Chloroform contra-indicated in diabetes, 
428. 

for spasms of tetanus, 56. 
poisoning, in relation to necrosis of liver, 
695. 

Chloroma, 807, 808. 

Chlorophyll in relation to production of 
vitamin A, 441. 

spectroscopic detection of, 616, 616. 
Chlorosis, 780 ; and see Anaemia, hypo- 
chromic. 

and late chlorosis, 775 ; and see Anaemia, 
idiopathic hypochromic, 
rarity of, 776. 

Chlorostab, 218. 

Cholangloma, 717. 

Cholan^tls, ascending, as cause of hepatitis, 
693, 698. 

chronic, indication for surgery in, 728. 

in gall-stones, 730. 
suppurative, in cancer, 719, 734. 
in hydatid disease, 716. 
in portal pylephlebitis, 722. 
Cholecystectomy, advantages of, for gall- 
stones, 732. 

Cholecystenterostomy in cancer of hile- 
ducts, 735. 

in cancer of the pancreas, 746. 
in chronic pancreatitis, 742. 

Cholecystitis, 722-728. 
achlorhydria in, 566, 723, 727, 728. 
acute, 724. 

aetiology and pathology of, 722, 723. 
bacteriology of, 722, 723. 

B. coli in, 24, 722, 723. 
chronic, 724-727. 

achlorhydria in relation to, 565, 737, 
728. 

and gall-stones, 725, 728. 
symptoms of, 724-727. 
treatment of, 727, 728. 
gangrenous, 724. 
focal sepsis in, 723. 
in paratyphoid fever, 95, 724. 
in relation to spasm of stomach, 603. 
in typhoid fever, 80, 86, 94, 722, 724. 
suppurative, 724. 
symptoms of, 724-727. 
treatment of, 724, 727, 728. 
Cholecystography, 725, 726, 731. 
Choleeystotomy in acholuric jaundice, 
691. 

Cholelithiasis, 728 ; and se^ Gall-stones. 

B. coli in relation to, 24. 

Cholera, 118-121. 
aetiology of, 118, 119. 
ambulatory, 119. 
antitoxic sera in, 121. 
carriers of, 119. 

complications and sequelo of, 120. 
diagnosis of, 120. 
gravis, 119. 
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Gbolm, inoubaticm period, 119. 

Inlantllill, 629, 630; and eee Kpidemio 
diarrhoea in children, 
mortality in, 120. 
nostras, 120. 

from B. ooli, 24. 
pathology of, 119. 
prognosis of, 120. 
prophylactic treatment in, 120. 

nse of vaccines in, 120. 
reaction In, 120. 
sicca, 119. 

spirilla, bacteriolysis of, 5. 
symptoms of, 119, 120. 
treatment of, 120, 121. 
types of, 119. 

vaccine in prophylaxis of, 120. 

Choleraic diarrhoea, 119. 

Cholerine, 119. 

Cholesteatoma of brain, 1537. 

Cholesterln in pseudo- chylous pleural 
effusion, 1263. 

in relation to diabetes, 1468. 
to xanthoma, 1468. 

Cholesterol, activation of, by ultra-violet 
rays, 444. 

excess of, in blood and bile, 728, 729. 
in blood increased in nephrosis, 1302. 
in blood in jaundice, 684. 
in corpus luteum of pregnancy, 728. 
in foods, 727, 728. 
in pancreatic cysts, 743. 
in pseudo-chylous ascites, 1311. 
in relation to gall-stones, 728, 729, 730. 
in relation to prophylaxis of rickets, 444. 
metabolism in relation to gall-stones, 729. 
sources of, 727, 728. 
stones, 728, 729, 730. 

-free diet, 727. 

Cholesterolcemla, 728. 

Cholurla, 1293. 

Chondro-dystrophla, 1386. 

Chorea, 1697-1704. 
aetiology of, 1698. 
and rheumatism, 1698, 1701. 
apoplectic, 1531. 

as manifestation of rheumatism in 
children, 913. 
congenital, 1622. 
course and duration of, 1702. 
diagnosis of, 1702. 
deetiic, 1577. 
gravidarum, 1834. 
gravis, 1702. 

heart disease in relation to, 1701. 
HiinUngton’s, 1604, 1703. 
in pregnancy, 1698. 
in scarlet fever, 72. 
involuntary movements in, 1699. 

Ump, 1700. 

mental disorders in, 1700, 1701, 1834. 

mollis, 1700. 

ocular phenomena in, 1701. 


Chorea of adults, hereditary, 1703* 
paresis in, 1700. 
patholo^ of, 1698. 
prognosis of, 1702. 
psychical causes of, 1698. 

disturbances in, 1698. 
race-incidence of, 1698. 
recurrences in, 1701. 
relation of septic endocarditis to, 918. 
relation of, to rheumatism, 918. 
rheumatic, 1698. 

manifestations in, 1701. 
senile, 1704. 

sex-incidence of, 1682, 1698. 

Sydenham's, 1697, 1834. 
symptoms of, 1698. 
tetanoid, 1673. 
treatment of, 1702-1703. 
Choroido-retlnitis, syphilitic, 1032. 
Choroiditis in congenital syphilis, 205. 

Chrom^n eeUs,^3, 514. 

in relation to adrenaUne, 514. 
Ghromldrosis, 1400. 

Chronic localised infections indicate use of 
vaccine, 18. 

Chrysops dimidiata as transmitter of loa, 
317. 

silaoea as transmitter of loa, 317. 
Ghvostek's sign in spnie, 639. 

in hypoparathyroidism, 501. 

Cfayliform effusion into pleura, 839 
1263. 

Chylothorax, 1262, 1263. 

Chylous ascites, 316, 839 
effusions, 839, 1262, 1263. 

Chylurla, 839, 1296. 

in filariaais, 316, 

Chyme, 609, 610. 

Cider, lead contamination of, 362, 366. 
Cigarette-smoking in relation to chronic 
tracheitis, 1122. 
to emphysema, 1172. 

Ciliary muscle, paralysis of, in lethargic 
encephalitis, 1579. 

Cillate dysentery, 266, 267. 

Cinchona febrifuge in malaria, 245 
Cinchophen in gout, 430, 436. 

toxic effects of, 436, 696. 

Circulatory failure, acute peripheral, 858, 
859. 

treatment of, 876, 
central, 851 ; and see Heart failure, 
varieties of, 851. 

system, diseases of the, 846-1071. 
Circumcision, diphtheria after, 101. 

haemorrhage after, in bleeders, 818. 
Cdreumflex nerve, lesions of, 176. 

Clreum-oral pallor in scarlet fever, 66, 74. 
Circus movement in heart, 896, 897. 
Cirriiosfs, biliary, 698, 699. 
carcinomatosa, 717. 

Lmnnec's, 700. 
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Cirrhosis, multllobalar, 700 734. 
of the liver, 698 ; ajid ate Liver, drrhosis 
of the. 

in roJenie ansamia, 831. 
of the lung, 1183 ; and see Pulmoziary fib- 
rosis. 

plgmentaiy, 707. 
pleurogenous, 1183. 
portal, 700. 

Cistema magna, Introduction of serum into, 

160. 

Cisternal puncture, technique of, 60. 
Cladorchis watsonl, 305. 

Cladosporlum mansoni, 1498. 

Clasmatocytic tissue in kala-azar, 252. 
Claudication, intermittent, 1033, 1041. 
in hyperplastio solerosis, 1036. 
in polycythflBinia, 794. 
in thrombo-angiitis obliterans, 1033. 
Clavieeps purpurea, the ergot fungus, 393. 
Clavos, 226. 

Clavus, 1880. 

Claw-hand in leprosy, 122. 

in ulnar paralysis, 1764. 

Climaoterie, affective disorders at, 1853. 
mental disorders associated with, 1845. 
oestradiol in, 616. 
testosterone in, 515. 

Climate in chronic nephritis, 1148. 
in relation to asthma, 1148. 
to bronchitis, 1130, 1133, 1138, 1139. 
to heat-stroke, 347. 
to pulmonary emphysema, 1175. 
Climatic bubo, 182 ; and aee Lympho- 
pathia venereum. 

treatment of chronic bronchitis, 1139. 
of chronic nephritis (secondary) 1316. 
of pulmonary tuberculosis, 1209, 1210. 
Clonic stage of epileptic convulsion, 1684. 
Clonorchlasls, 307, 308. 

Clonorchis sinensis, 307. 

Clotting, ante-mortem, 1059. 

Club-shaped bodies in actinomycosis, 185. 
Clubbing of fingers, causes of, 1375, 1376. 
in bronchiectasis, 1156. 
in chronic bronchitis, 1139. 
in chronic pulmonary tuberculosis, 
1200 . 

in congenital cystic disease of lung, 
1223. 

in congenital heart disease, 984, 985, 
972, 973, 974 
in empyema, 1256. 
in heart disease, 855, 936. 
in hypertrophic pulmonary arthro- 
pathy, 1576. 

in idiopathic steatorrhcea, 636. 
in mitral stenosis, 936. 
in neuritis, 1376. 
in pulmonary emphysema, 1174. 
in pulmonary fibrosis, 1184, 1200. 
in pulmonary stenosis, 940. 
in septic enaocarditia, 922. 


Cluttou'a foiutiL 206 . 

Coagulation of blood, delayed, 810. 
Coagiilation^time of blood, 810. 
delayed, in hfismophiHa, 818. 
in jaundice, 685. 

Coal-gas, poisoning by, 379. 

Coal-miner’s phthSls, 1186. 

-tar derivatives, account of, 382. 
chemical constitution of, 382. 
poisoning by, 382-387. 

Coastal erysipelas, 318. 

Cocainism, 1841. 

Coccidloldes affecting lung, 1218. 
Coccidioidal graunJouia, 191. 

Coeeidiodes immitis, 191. 

Coceldloldiu, 192. 

Coccldloldosis, 191. 192. 

Coceo-bacillus foetldus in atrophio rhioitis, 
1086. 

mneosus in atrophic rhinitis, 1086. 
Cochllomyia maeellarla, 326. 

Coco, 225 ; and see Yaws. 

Cod-llver oil, in pulmonary tuberculosis, 
1210. 

in rickets, 458. 

vitamin value of, 442, 443. 444, 445. 
Ccellac disease, 633-635. 

megaloo 3 rtic anaemia in, 779. 

Coenurus oerebralls, 314. 

Coffee-drinking, ezcoasivo, as cause of 

r klyuria, 482. 

vomiUng in cancer of stomach, 
601. 

in yellow fever, 179. 

Cofflln-lld crystals in urine, 1285. 

Cog-wheel breathing, 1082, 1198. 

Colchlcum, s^>ecifio for acute gout, 436. 

Cold, common, 133-135. 

fingers, hereditary, 1077. 

Colte, appendicular, 677, 1344. 
biliary, 689, 690, 730. 731. 

without gall-stones, 732, 733, 741. 
due to flatulence, 645. 
in aoholurio jaundice, 689. 
in cancer of the colon, 658. 
in chronic pancreatitis, 741. 
in Henoch’s purpura, 816. 
in intussusception, 663. 
lead, 360, 361, 365, 368. 
muco-membranous, 642-644. 

neurasthenia in relation to, 643. 
renal, 1339. 

CoUform bacilli in urine, significance of, 

24, 25. 

of intestine more active in typhoid, 
24. 

r61e of, in disease. 23. 
bacillus infection as causa of hamaturia, 
25. 

Infections, 23-29. 
modes of infection in, 23, 24. 
of kidney, 26. 
of urinary tract, 24-26. 
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Colifonn Infections of urinary tracts acute, 
25. 

chronic, 26. 
course of, 26. 
recurrent cases of, 26. 
relapses of, 26. 
sites of infection in, 24, 25. 
symptoms of, 26. 
treatment of, 27-29. 
vaccine therapy of, 28, 29. 

Colitis, 648-656. 
acute catarrhal, 649. 

i^mptoms of, 649. 
as cause of diarrhoea, 624, 649. 
as predisposing to bacterial food poison- 
ing, 395. 

as result of mercurial treatment, 216. 

B. ooli in relation to, 24. 
chronic catarrhal, 649, 650. 
enteritis in relation to, 648. 
in chronic mercurial poisoning, 376. 
in uraemia, 1326. 
localisation of, 648. 
mucous, 648. 
tubercular, 655, 656. 
ulcerative, 650-655. 
appendicostomy in, 654. 
arthritis complicating, 1357. 
bacteriology of, 650. 
complications of, 651, 652. 
in mercurial poisoning, 376, 376. 
local treatment in, 653. 
relapses in, 652. 
serum treatment of, 664. 
surgical treatment of, 654. 

CoUapse in acute arsenical poisoning, 371. 
in acute intestinal obstruction, 673. 
in acute peritonitis, 754. 
in bacterial food poisoning, 400. 
in carbon monoxide poisoning, 380, 382. 
in cholera, 120, 121. 

in epidemic diarrhoea in children, 630, 
631. 

in mumps, 164. 
in pneumothorax, 1264. 
in sea-sickness, 342. 

of lung from bronchial obstruction, 1143, 
1144. 

in coronary occlusion, 991. 
in measles, 139 ; and see under Lung. 
CkilUp kataboUe factor, 470. 

Colloidal copper in coccidioldosis, 192. 
Collosol iodine in lethargic encephalitis, 
1583. 

Colon, absorption in, 609. 
adenomata of, as origin of cancer, 657. 
anatomy of the, 611. 
cancer of the, 667-660. 
dilatation of, in idiojiathic steatorrhoea, 
636. 

dietal, 636. 

diverticula of the, 660 ; and sf Diverti- 
cula of the colon. 


Colon, dyspepsia, 26. 
irritable, 117, 624. 
kinking of, in enteroptosia, 748. 
lesions of, in schistosomiasis, 309. 
movements of, 610. 
pelvic, 609. 

distension of, in anal achalasia, 664. 
polypi of, 652, 656, 657. 
proximal, 609. 

size, shape and position of, 61 1. 
spfwm of, 642, 

stricture of, in ulcerative colitis, 661. 
the “ greedy,” 618, 621. 
ulceration of, in chronic nephritis, 
1313. 

Colonic Irrigation, 27, 653. 

in ciliate dysentery, 226, 267. 
lavage, in arthritis, 1354. 

Stomach, 609. 
stasis, 613. 

Coloptosis, 748. 

X-ray diagnosis of, 748. 

Colostomy for diverticulitis, 662. 

Colour Index of blood, 770. 

in anaemia [>sendo-leuk(emioa infan- 
tum, 792. 

in bromoljrtic anaemias, 787. 
in pernicious anaemia, 781. 
in polycytha^mia, 794. 

Colsulanyde, 16. 

Coluhrine venom, 329, 330. 

Coma after arsphenamine, 213. 
diabetic, 416, 427. 
in acute alcoholism, 356, 357. 
conditions simulating, 357. 
in acute necrosis of liver, 697. 
in caisson disease, 336. 
in carbon monoxide poisoning, 381. 
in cerebral thrombosis and apoplexy, 
1600, 1601, 1604. 
in cerebro-spinal fever, 39. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1579. 
in plague, 127. 

in tuberculous meningitis, 1561. 
uraemic, 1324. 
vigil in typhus, 278. 

Comedones, 1429, 1430. 
grouped, 1409. 
treatment of, 1431. 

Comma Vibrio, Koch’s, 118, 119. 

Commensal organisms, 1. 

Compensation, conditions for, 927. 
in reference to heart disease, 852. 
neurosis, 1814, 1835. 

Compensatory <^euJation in cirrhosis of 
liver, 702. 

dilatation of heart, 927. 
hypertrophy of heart, 927. 
pause, 887. 

Complement, definition of, 5. 

Complement fixation reactions in virus 
diseases, 9. 
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Comploment fixation reaction in amoebic 
dysentery, 264. 
in psittacosis, 176. 
tat for hydatids, 315. 
for schistosomiasis, 310. 
for tuberculosis, 34. 

Compressed air bath in treatment of pul- 
monary emphysema, 1175. 
chamber for bronchitis and emphy- 
sema, 1140. 

illness, 333 ; and see Caisson disease. 
Compremlon, effects of, upon workmen, 
334. 

Condom, for protection against syphiltic 
infection, 206, 207. 

Conductivity of heart muscle, 846, 847. 

defective, in heart-block, 905, 906. 
Condylomat^ broad, 199. 

in congenital syphilis, 205. 

Confluent rash of small-pox, 149, 150, 155. 
Confusional Insanity after carbon monoxide 
poisoning, 382. 

State, the, 1824. 

Congenital heart disease, 967-075 ; see 
Heart, congenital disease of. 
hydrops, 788. 

spastic paralysis, 1621 ; and see Cerebral 
diplegia. 

syphilis, 204-206. 
of nervous system, 1652, 1653. 
symptoms of, 1652, 1653. 

Congestion of the liver, 691. 602. 

Congo floor maggot, 327, 328. 

red, intravenously, for haemorrhage, 812. 
Conjugate deviation of eyes in apoplexy, 
1600. 

in epilepsy, 1682, 1683. 
in lesions of motor area, 1528, 
1530. 

in lethargic encephalitis, 1580. 
Conjunctivas in Addison's disease, 506. 
in trench fever, 283. 
in yellow fever, 178. 

Conjunctival diphtheria, 101. 
heemorrhage in scurvy, 452. 
symptoms in rubella, 144. 

Conjunctivitis in chronic arsenical poison- 
ing, 382. 

in measles, 139, 143. 
in rosacea, 1405. 
in small-pox, 150, 152. 

Consciousness, 1810. 

loss of, in epileptic attack, 1679, 1683. 
Consolidation of lung, physical signs of; 
1198. 

stage of, in pulmonary tubercle, 1198. 
Constipation, 617-622. 
colonic, 617. 
diagnosis of, 619, 620. 
hypothyroidism in relation to, 017. 
in achalasia of anal sphincter, 665. 
in acute gastritis, 582. 
in acute intestinal obstruction, 673. 


Constipation, in acute peritonitis, 754. 
in appendicitis, 677, 681. 
in bacillary dysente^, 117. 
in botulism, 402. 
in cancer of the colon, 657, 658. 
in cerebro-spinal fever, 51. 
in chronic gastritis, 5815. ' 

in cirrhosis of liver, 703. 
in congestion of liver, 691. 
in diabetes, 416. 
in diverticulitis, 617. 
in duodenal ulcer, 690. 
in erythema nodosum, 297. 
in gall-stone dyspepsia, 730. 
in gastric ulcer, 589. 
in intestinal obstruction, 673. 
in lead poisoning, 360, 365. 
in lethargic encephalitis, 1578. 
in muco-membranous colic, 642. 
in paratyphoid fever, 95. 
in pyloric obstruction, 605. 
in relation to colitis, ^9. 
to diverticula of the colon, 661. 
to visceroptosis, 748. 
in typhoid fever, 81, 93. 
in typhus, 276. 
in undulant fever, 129. 
in visceroptosis, 748. 
spastic, 617. 
symptoms of, 618, 619. 
treatment of, 620-622. 

Constitutional features associated with 
schizophrenia, 1864. 

Contractility of heart muscle, 846, 847. 

Contraction, cardiac, in relation to rest, 
847. 

premature, 886. 

Contracture, Hupuytren’s, 1370. 

Contractures in cerebral diplegia, 1622, 
1623. 

hysterical, 1881. 
in Freidreich’s ataxy, 1667. 
in peroneal muscular atrophy, 1766. 
in syringomyelia, 1729. 
muscular, after poliomyelitis, 1750 

Convalescent Home treatment in carditis 
in children and endocarditis, 
917. 

Convalescent serum in acute anterior 
poliomyelitis, 1575, 1676. 
in glandular fever, 288. 
in measles, 141. 
in mumps, 166, 167. 
in whooping-cough, 116. 
in yellow fever, 177, 180. 

Conversion mechanism of hysteria, 1879. 
symptoms, hysterical, 1811. 

Convulsion, the epileptic, 1682, 1683. 
therapy in mental disorders, 1819. 
in schizophrenia, 1876. 

Convulsions in acute nocrosis of liver, 
696. 

in ascariasis, 323. 
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CoDvnlBlOiM, Sn cerebral diplegia, 1629. 
in cerebrO'Spinal fever, 38, 41» 43. 
in ohioken-poz, 160, 162. 
in heat hyperpyrexia, 346 350. 
in hydrocephalus in children, 1540. 
in infantile hemiplegia, 1626. 
in intracranial tumours, 1641. 
in lethargic encephalitis, 1670. 
in measles, 138, 143. 
in pneumonia in ohildien, 1228, 1231. 
in rickets, 467. 
in scarlet fever, 66, 60, 72. 
in tuberculous meningitis, 1661. 
in typhoid, 86. 
in uraemia, 1326, 1326, 1329. 
in whooping-cough, 112, 113, 114. 

Ckioking, effect of, on vitamins, 446, 449. 

Copidba, effect of, on urine, 1295. 

Copper aisenlte, uses of, 370, 373. 
traces of, euentiai for blood, 774. 

Oor adiposum, 962. 
biloculare, 968. 
boYinum, 928, 934, 956. 
triloeulare biatrium, 968. 
biventriculare, 968. 

Coramine (nikethamide), in heart failure, 
93, 868. 

Cordylobia anthropophaga as human para- 
site, 327. 

Corein in constipation, 621. 

Coreotrypanosb, 261. 

Com^ sloughing of, in cholera, 120. 
in diphtheria, 101. 

Comeal lesions, due to fifth nerve lesion, 
306, 1609. 

due to vitamin A deficiency, 442. 
ulceration in congenital syphilis, 206. 
in leprosy, 122. 
in measles, 139, 143. 
in small- pox, 152. 

Corns, 1491. 

Corona veneris, 199. 

Coronary arteries, arteritis of, 948. 

atheroma of, 867, 949, 966, 981, 
1039. 

congenital anomalies of, 970. 
diseases of the, 948. 
in aortic incompetence, 936. 
occlusion of, 991. 

with infarction of heart, symptoms 
of, 991, 992. 

syphilitic disease of, 949, 976, 1032, 
1060. 

thrombosis of, 1060. 
disease in relation to chronic myocarditis, 
640. 

sudden death in, 861. 

^mptoms of, 949, 976. 
oeelusian, angina pectoris in relation to, 
982. 

atheroma as cause of, 1039. 
hypertension in relation to, 094. 
thrombosis, 991. 


Coronary thrombosis, with infarotioii of 
the heart, 982, 083,991-994. 
electro-cardiogram of, 1022-1027. 
Corpora quadrigemlna, localisation of 
lesions of, 1531. 

Corpus luteum, a source of cholesterol, 728. 
hormone of, 514. 

striatum, localisation of lesions of, 1531. 
Corrigan’S pulse, 933. 

Corticosterone, 604. 

Cortin, 520. 

in Addison’s disease, 607, 
in Grave’s disease, 489. 
in Simmonds’s disease, 478. 
Corynebacterlum diphtheriee, 96, 07. 

Coryza, 133, 1084; and see Cold, common, 
in glanders, 60. 
in relation to laryngitis, 1099. 
rhinitis in, 1085. 

Cotamine hydroehloride for hsmorrhage, 
812. 

Cotton-wool patches, 1311. 

Cough in acute bronchitis, 1131. 
in acute pleurisy, 1246. 
in broncmeotasis, 1155. 
in chronic broncMtis, 1138, 1140. 
in diphtheria, 100, 103. 
in enlarged mediastinal glands, 1278. 
in heart failure, 854. 
in hyperesmia and oedema of lungs. 
1160. 

in influenza, 168, 169, 173. 
in lobar pneumonia, 1228. 
in measles, 136, 142. 
in psittacosis, 175. 
in pulmonary collapse, 1167. 
in pulmonary emph 3 rBema, 1174. 
in pulmonary tuberoulosis, 1193. 
in tracheal obstruction, 1126, 1127. 
in tracheitis, 1121, 1122. 
in whooping-cough, 110, 111, 112. 

Cough, brassy, in acute suppurative 
mediastinitis, 1275. 
in aortic aneurysm, 1046. 
in mediastinal conditions, 1276, 1280. 
in tracheal tumours, 1123. 
gander, 1124. 
tea-taster’s, 1218. 

Coupling of the beats, 868, 884. 

Courvolsier’s law as to jaundice, 687. 
Cow-pox. 167. 

Cows as source of infection of scarlet fever, 
64. 

Crab yaws, 226. 

Crabs as cause of bacterial food poisoning, 
896. 

in relation to paragonimiasis, 1222. 

Craehats perlds, 1138. 

Cracked-pot sound, 1082, 1199. 

Craft atrophies, 1714. 

palsy, 1711-1714. 

Cramps, heat, 361. 
in arsenical poisoning, 211, 871. 
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OfAl&pSf in l>aoterial food poifioningt 

400a 

in cholera^ 120, 

Cranial abnormalities in cerebral dipleeia, 
1023. 

enlargement in hydrocephalus, 1545, 
1647, 1648. 

nerve palsies in lethargic encephalitis, 
1679. 

in relapsing fever, 236. 
nerves, affectioua of the, 1601-1521. 
looaliaing value of, 1601. 
in bottilism, 402. 
in cerebrO'Spinal fever, 43. 
paralyses of^ in intracranial tumour, 
1642. 

syphiUtic paralysis of, 1560. 
tabetic affections of, 1646, 1646. 
Cranlo^clerosls, 1379. 

•tabes, 457. 

Craniostenosis, 1386. 

Craw-craw, 1494. 

Creatlnin excretion in urine, 1284. 
Creatlnoria in Grave's disease, 488. 

Creeping eruption, 1498. 

Creosote vapour baths for bronchiectasis, 
1158. 

in fetid bronchitis, 1141. 
in pulmonary tuberculosis, 1210. 
Cropitations, 1083. 
induz, 1229. 
pleural, 1083. 
reduz, 1083, 1229. 

Crescormon, 620. 

Cretin type of idiocy, 1847. 

Cretinism, 496-496, 1847. 

Crises, Dietl’s, 1347. 
treatment of, 1349. 
astiic, 1647, 1651. 
ypertensivo, 1300. 
tal^tio, 1651. 

Crtels, in lobar pneumonia, 1228, 1232. 
in typhus, 277. 

Critical evacuations in pneumonia, 1228. 
Crohn’s disease, 647. 

Crossed paralysis in lesions of pons and 
medulla, 1532. 

Croup, 1102. 

Crural nerve, anterior, lesions of, 1765. 

Cry of B 3 rphilitic infant, 205. 

Cryptorehism, gonadotrophic hormone for, 
516. 

** Cuffing *’ of cerebral vessels in lethargic 
encephalitis, 1578. 
in syphilitic disease, 1597, 1630. 

Culex latigans in relation to filariasis, 
316. 

Culieoides austenl, 316. 

furens in relation to filariasis, 316. 
CuneuSv localising lesions of^ 1529. 

Onp^B,, dry, for passive hyperemia of 
lung, 1161. 

Curare in hydrophobio spasms, 1588. 


Curschmann*s spirals in acute fibrinous 
bronchitis, 1137. 
in asthma, 1160. 

Cushing’s basophilism syndrome, 474-476. 
syndrome, hypertension in, 1066. 
mental disorders in, 1845. 

Cutaneous nerves of arm, lesions of internal 
and lesser, 1763. 
of leg, external, lesions of, 1766. 

Cuti-reaction to food-stuffs in urticaria, 
1452. 

Cutis marmorate, 475. 

Cutler’s diagnostic test for Addison’s 
disease, 506. 

Cyanosis, during sulphonamide therapy, 16. 
enterogenous, 794, 795. 
in acute suppurative bronchitis, 1134, 
in alkalssmia, 408. 
in aniline poisoning, 387. 
in aortic aneurysm, 1044. 
in broncho-pneumonia, 1237, 1239. 
in congenital heart disease, 970, 972, 973, 
974. 

in disease of pulmonary artery, 1066. 

in dinitrobenzene poisoning, 385. 

in emphysema, 1174. 

in fatty infiltration of heart, 963. 

in heart failure, 865, 858. 

in hyperasmia and cedema of lungs, 1 ICO. 

in lobar pneumonia, 1231, 1233. 

in malignant influenza, 169. 

in mitral stenosis, 1065. 

in pneumonic plague, 126. 

in pneumothorax, 1266. 

in polycythasmia, 793. 

in pulmonary emphysema, 1174. 

in pulmonivry fibrosis, 1184. 

in pulmonary incompetence, 942. 

in pulmonary infarction, 1164. 

in pulmonary oedema, 1162. 

in pulmonaiy tuberculosis, 1194. 

in Kaynaud^s disease, 1076, 1077. 

in tricuspid incompetence, 944. 

in tricuspid stenosis, 942. 

Cyclical vomiting, ketosis in, 407. 
of children, 670. 

Cyclops as intermediate host of guinea- 
worm, 318. 

leuekarti in relation to tseniasis, 313. 

Cyrtometry, 1198. 

Cystieereus bovls stage of tape-worm, 312. 
eellulosm stage of tape-worm, 312. 
stage of T. BoUum in man, 313, 314. 

Cystin calculi, 1338, 1339. 
crystals in urine, 1297. 

Cystitis, bacillus ooli, 25. 
in paratyphoid fever, 95. 
in schistosomiasis, 310. 
in typhoid, 86, 93. 

CystopurlQ in coLfform infections, 28. 

Cysts, dermoid, of skin, 1485. 
echinococcus, 814, 316. 
hydatid, 314, 315, 716, 1221. 
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Ciljfsts, in ^agonimiasis. 306. 
hi relation to compression of spinal cord, 
1716, 

intracranial, yarieties of, 1537. 
laryngeal, 1109, 
mediastinal, 1282. 
of brain, 314, 315, 1537. 
of kidneys, 1345, 1346. 
of nose, 1095. 
pancreatic. 743, 744. 
sebaceous, 1485. 
tracheal, 1123. 

Cytologlcal evidence of tuberele» 34. 

Cytotoxic sera, 5. 

877 ; and see Heart, irritable. 

Dachshund, human, 477. 

Dactylitis in congenital syphilis, 206. 
in, yaws, 226. 
syphilitic, 203, 

Dah^ple’S sign in Graves's disease, 487. 

Damolseau’s line in pleural effusion, 1260. 

Dandy fever, 181 ; and see Dengue. 

Danysz*s precipitin reaction, 7. 

Darter's disease, 1483. 
la kerose, 1306, 1401, 1430. 

Date boil, 255. 

Day-dreaming, in schizoid personality, 
1864. 

De Morgan's spots, 1491. 

Deaf-mutes, mental deficiency in, 1847. 

Deafness, after ccrebro-spinal fever, 43, 44. 
after small-pox, 152. 
hysterical, 1872. 
in congenital syphilis, 205. 
in measles, 139. 
in mumps, 165. 
in scarlet fever, 71. 
in Schilder's disease, 1663. 
in typhoid, 86. 
in typhus, 278. 
laby^thlne, 71. 

meningitic, in cerebro-spinal fever, 43, 44. 
nerve, 1514. 

as complication of mumps, 165. 
in M6Di^re'8 disease, 1517, 1518. 

Death in epilepsy, 1684, 1688, 1689. 
sudden, in aneurysm, 1048. 
in aneurysm of heart, 966, 991. 
in angina pectoris, 861, 9^. 
in aortic incompetence, 861, 935. 
in apoplexy, 1598. 
in caisson disease, 336. 
in coronary thrombosis, 948. 
in diphtheria, 102. 
in dimse of coronary arteries, 948. 
in empyema, 1256. 
in fatty heart, 952. 
in fibroid heart, 951, 1039. 
in hsemoptysis, 1171. 
in hemothorax, 1261. 
in heart disease, 856, 861. 
oauses of, 866. 


I Death, sudden, in hypertrophy of thymus, 
' 845. 

in intracranial tumour, 1644. 
in large pleural effusions, 1253. 
in lymphatism, 845. 
in mitral stenosis, 938. 
in myasthenia gravis, 1796. 
in myocarditis, 947, 951. 
in pulmonary infarction, 1164. 
in ventricular fibrillation, 904. 
in scurny, 453. 

in syphilis of heart and aorta, 977. 
in syringomyelia, 1732. 
in tracheal obstruction, 1128. 
in typhoid, 89. 

Debrd phenomenon, 141. 

Decapsulation of kidney for hypertension, 
1070. 

in chronic nephritis (secondary), 1316. 
Decompensation in reference to heart 
disease, 852, 927. 

Decompression for hydrocephalus in cerebro- 
spinal fever, 62. 

for intracranial tumour, 1544, 1545. 
gradual, in treatment of caisson diseeuso, 
334, 337. 

preventive effect of, against caisson 
disease, 333 , 334, 337. 
sudden, the cause of the lesions in caisson 
disease, 333, 334. 

Decortication of grey matter in general 
paralysis, 1637. 

in chronic constrictive pericarditis, 963. 
operation for empyema, 1268. 

Decubitus in meningitis, 88. 
in passive hypersemia of lungs, 1160, 1161. 
in pleurisy, 1245. 

in relation to pulmonary collapse, 1168. 
in typhoid, 88. 

Deer-fly fever, 61 ; and see Tularajmia. 
Defecation, 610, 611, 612, 613, 617, 618. 
directions as to, in constipation, 619, 620, 
621. 

reflex, training of, 610, 611, 612. 
Deficiency diseases, 441 >469. 

Deformities after acute anterior poliomy- 
elitis, 1571, 1672. 

associated with congenital hydro- 
cephalus, 1546. 

following untreated empyema, 1256. 
in adenoids, 1096, 1097. 

In idiopathic steatorrhosa, 636. 
in osteitis deformans, 1377, 1378. 

In osteomalacia, 1382. 
in rickets, 467. 468. 

Deformities of ioints in chronic arthritiB, 
1351, 1352. 

Deformity, facial, in goundou, 227. 
Degenan, 16. 

Degeneration, annular or femile-like m 
subacute combined degenerotion, 
1737. 

oerebro-macular, 1622. 
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Ddseneratlon, hepato-lentleuIsr» 1673, 1674. 
of nerve-cells in amaurotic family idiocy, 
1624. 

of neurones in syringomyelia, 1727. 
progressive lenticular, 1673, 1674. 
stigmata of, 1848. 
subacute combined, 1736-1743. 
in pellagra, 464. 
in pernicious ausemia, 781. 
Degenerative and hereditary brain disease, 
1826-1830. 

cardiac disease, progressive tendency of, 
860. 

Deglutition, painful, in acute oesophagitis, 
562. 

Dehydration for relief of intracranial 
pressure, 1545. 
in bacillary dysentery, 1 16. 
in summer diarrhoea, 630. 

Dejerine and Roussy, “ thalamic syn- 
drome ” of, 1531. 

Delhi boil, 225. 

Delirium, 1824. 
cordis, 895. 

hallucinations in, 1824. 
in acute coliform infection of kidney, 
26. 

in benzene poisoning, 1842. 

in carbon disulphide poisoning, 1842. 

in cerebro-spinal fever, 38, 40, 43 62. 

in chorea, 1700. 

in erysipelas, 20. 

in lethargic encephalitis, 1579. 

in mumps, 164. 

in necrosis of liver, 696. 

in pneumonia, 1228, 1236. 

in post-basic meningitis of infants, 43. 

in scarlet fever, 65, 69. 

in small- pox, 147, 160. 

in typhoid, 81, 83, 86, 93. 

in typhus, 276, 278, 280. 

toxsemic, 11. 

tremens, 86, 359, 1837, 1838. 

treatment of, 1 840. 

Delorme's operation of pericardial de- 
cortication, 963. 

Deltoid bursitis, 1370. 

Delusional states, chronic, 1837, 1838. 
Delusions in anxiety states, 1858. 
in general paralysis, 1638, 1831. 
in mental depression, 1856, 1857. 
in schizophrenia, 1868, 1869. 

Dementia, 1825, 1826. 
after typhus, 279. 
in pellagra, 1843. 
paralytica, 1636-1641. 
paranoides, 1872. 
phantastlca, 1872. 

Pick’s, 1828. 

prseeox, 1863 ; and see Schizophrenia, 
seoondaxy, after oerebro-spinal fever, 
43. 

senile and presenile, 1826-1829. 


Demodex tolhenlorum in acne vulg^oris, 

1430. 

Demoralisation in chronio alcoholism, 1837. 
in chronic morphinism, 1840. 

Demyellnation in Schilder's disease, 1662. 
in Bubacuto combined degeneration, 
1730. 

Dengue, 181, 182. 

Dental oarles, 523. 

ffitiology and pathology of, 523. 
and actinomycosis, 186. 
as cause of dyspepsia, 523. 
in relation to mercurial stomatitis, 376. 
in relation to scurvy, 461. 
symptoms of, 523. 
treatment of, 523. 

vitamin insuiticicncy in relation to, 
523. 

hygiene, 521, 522. 

treatment, importance of, in relation to 
oral sepsis, 523. 

Dentition, delayed, in rickets, 458. 

Denys’ houiUonfdtri^ 1211. 

Depersonalisation in anxiety states, 1858. 
prognosis of, 1861. 

Depression, mental, in obsessional disorders, 
1889. 

symptoms of, 1856-1858. 

Dercum’s disease, 1369. 

Dermacentor andersoni, 273, 324. 
rickettsi, 273. 
venustus, 324. 

Dermatitis ancylostomiasis, 321. 

after arsphenamine remedies, 212. 

treatment of, 212. 
artefacta, 1-119, 1883. 
oercarial, 1499. 
eontusiformis, 297. 
due to animal parasites, 1441-1446. 
to animal poisons, 1408. 
to fungi, 1432-1441. 
to plants, 1408. 
exfoliativa, 1468-1460. 

after arsphenamine preparations, 211, 

212 . 

diagnosis of, 1459. 
in salvarsan poisoning, 1459. 
infantum, 1421. 
symptoms of, 1459. 
treatment of, 1460. 
from actinic rays, 1410. 
from bacterial irritants, 1420-1432. 

&om chemical irritants, 1408-1410. 

from heat and cold, 1410. 

from mechanical irritants, 1418-1420. 

herpetiformis, 1455, 1456. 

in pellagra, 464, 465, 1470. 

in trinitrotoluene poisoning, 386. 

of erysipelas, the, 20. 

pltyriasUorm, 1423. 

radium, 354, 1411. 

red mite, 325. 

seborrhceic, 1427-1429. 
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Dmiatltis, Me, im 

X.Ray, 352, 1411. 

DermatobU e^uilventrls, 327. 

Dermatoffraphlsm, 1149, 1452. 

Dermatolysis, 1486. 

Dermaio-myoeltls, 1373. 

Dermatoses, deep inflammatory, 1446-1469. 
route of attack in, 1446. 
inflammatory, of unknown origin, 1469- 
1476. 

the suTOrfioial inflammatory, 1406, 1445. 
ffitiology and pathology of, 1407. 

Dermoid of hrain, 1537. 
of mediastinum, 1282. 
of pharynx, 544. 
of skin, 1485. 

Desensltisatlofi, 7. 
in asthma, 1152, 1153. 
in skin diseases, 1413. 

Desoxyeortleosterone, action of, 604. 
in Addison’s disease, 507, 508. 
in Simmond’s disease, 478. 
prescribing and administration of, 520. 

d*£splne*s idgn in enlarged mediastina] 
glands, 1278. 

D^uamation, in measles, 137. 
in rubella, 144. 
in scarlet fever, 63, 67, 68. 
in small-pox, 150. 

Development, retarded, in heart disease, 
971. 

Developmental phases in relation to mental 
iUness, 1807, 1808. 

Devic’s disease, 1661. 

Devil's grip, 297. 

Dextrocardia, 967. 
electro-cardiogram of, 1007. 
prognosis of, 974. 
signs of, 971. 

Dextrose in circulatory collapse, 869. 
in treatment of arsphenamine poisoning, 
213. 

in urine, 418 ; and ace Glycosuria, 
tests for, 418. 

D’HereUe on bacteriophage, 10. 

Dhobie itcb, 1403 1436 ; and see Tinea 
cruris. 

Diabetes, bronzed, 417, 418, 707. 

Insipidus, 482, 483, 1289. 
setiology of, 482, 1289. 
diagnosis of, 482, 483. 
in acromegaly, 473. 
in Hand-Schiiller-Christian’s disease, 
836. 

pathology of, 482. 
pituitary origin of, 482, 1289. 
mellitns, 408-428. 
acute infections in, 427. 
adiposity in relation to, 481. 
setiology of, 408, 409. 
after-treatment, of 426, 
age-incidence of, 409. 
ammonia excretion in relatioa to, 1284. 


Diabetes, mdiltns, as predteposing to in- 
fections, 2. 

as a Mendellan recessive, 409. 
blood-sugar in, 409, 410. 
boils in, 416, 

complications of. 416, 417. 
danger of alcohol in, 358. 
diagnosis of, 417-419. 
dietetic treatment of, 419-425. 
fat metabolism in, 410. 
hypercholesterolasmio splenomegaly in. 
834. 

in acromegaly, 473. 
in heamochromatosis, 707, 70S. 
in relation to pancreatitis, 741. 
in relation to tuberculosis, 417, 1206. 
insulin treatment of, 421-425, 427, 
428. 

interstitial neuritis in, 1768. 
mental disorders in, 1843. 
morbid anatomy of, 415, 416. 
optic atrophy in, 1604. 
patholo^ of, 409-414. 
prognosis of, 419. 
pruritus in, 1402, 1403. 
racial predisposition to, 408. 
retinal changes in, 1540. 
retrobulbar neuritis in, 1503. 
risk of arsphenamine remedies in, 214. 
surgical operations in, 428. 
symptoms of, 416. 
terminal infection in, 15. 
treatment of. 419-428. 
tuberculous infection in, 2, 415, 1206, 
typhoid in, 84. 
xanthoma in, 1468. 
tenuifluus, 483, 484. 
conditions associated with, 483. 
Diabetic coma, 407, 416, 427. 
acidfismia in, 407. 
air-hunger in, 407, 416. 
insulin treatment of, 427. 
foods, 421. 
neuritis, 1783, 1784. 

Dlaoetlc acid in urine, 1294. 
test for, 1295. 

Diachylon plaster as an abortifacient, 
362. 

Diamldines, trypanocidal, 260. 

Diaphoretics in kidney disease, 1314, 
1328. 

Diaphragm, clonic spasm of, 1272. 
diseases of, 1272, 1273. 
displacement of, 749. 

in ascites, 764. 
effects of megacolon on, 666. 
eventration of, 666. 

classification of, 606. 
hysterical spasm of, 576, 1272. 
paralysis of, 1278. 
tonic spasm of, 1272. 

Diaphragmatic acute dry pleurisy, 1247. 
spasm, epidemio, 297. 
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UlUlftQMLt 622-e33. 
aohlorhydiia oausing, 666. 
aoute, treatment of, 627. 

8Btid«3gy of^ 622 -^ 24 . 
after arsphenamine treatment, 211. 
amoebic^ 263. 
as cause of uremia, 1322. 
bacterial factor in, 623, 624. 
chronic, treatment of, 627, 628. 
Cochin-Ohina, 638. 
diagnosis of, 625-627. 
epidemic, in children, 629 ; and see 
Epidemic diarrhoea, 
fatty, 623, 626, 736, 737, 779. 

megalocytic anaemia with, 779. 
fermentative, 626. 

treatoient of, 628. 
flagellat^ 267. 
from irritable bowel, 624. 
gastrogenous, 623, 628. 

treatment of, 628. 
hill, 632. 

in acute colitis, 624, 649. 
nephritis, 1305. 

in anaemia pseudodeukaemioa infantum, 
792. 

in appendicitis, 677, 681. 
in arsenical ^isoning, 371. 
in bacilla^ dysente^, 116, 117, 624. 
in bacterial food poisoning, 399. 
in cancer of the colon, 624, 658. 
in catajrhal colitis, 649. 
in catarrhal jaundice, 694. 
in children, epidemic, 629 ; and see 
Epidemic diarrhoea in children, 
in cholera, 119, 120. 
in drrhosis of liver, 703. 
in Graves’s disease, 487. 
in Henoch’s purpura, 816. 
in idiopathic steatorrhoea, 636, 
in kala-azar, 252, 253. 
in measles, 136, 137. 
in mercurial poisoning, 375. 
in organic intestinal disease, 624. 
in paramphistomiasis, 305. 
in paratyphoid fever, 95. 
in pellagra, 465. 
in pernicious anaemia, 781. 
in pneumococcal peritonitis, 756. 
in septicomia, 13. 
in sprue, 639. 
in typhoid, 81, 84, 93. 
in typhus, 279. 
in ulcerative colitis, 660. 
in uTssmia, 623, 1325. 
in whooping-cough, 112. 
infective or infectious, 629. 
imrvotiB, 6^, 624. 

treatment of, 628. 
post-dysenteric, 117. 
post-prandial, 623. 

treatment of, 628. 
prognosis of, 627. 


Dlarrhcsa, putrefactive, 625. 
treatment of, 628. 
soap, 623, 628. 
summer, 629. 

bacteriology of, 629. 
symptoms of, 624-625. 
treatment of, 627-628. 
tropical, 624. ^ 

Diarsenol, 208. 

Diasehlsis, 1615. 
in urine, 737, 1286. 

Diastatic index in mumps, raised, 165. 

Diastole, cardiac, 849. 

Diathermy in angina pectoris, 989. 
in hypertension, 1069. 
in leprosy, 124. 

Diathesis, exudative, 1413. 
gastric, 559. 

h 3 rpersthenic gastric, 559, 563. 
hyposthenio gastric, 559, 564. 

Diazo reaction for diagnosis of typhoid, 

88 . 

in jaundice, 686. 
in measles, 138. 
in small-pox, 150. 
in typhus, 276. 

Dick test in scarlet fever, 64, 68, 73. 

Dicrotic pulse in typhoid, 81. 
in typhus fever, 278. 

Dtentamoeba fragllls, 264. 

Diet, balanced, 441. 
cholesterol-free, 727. 
favouring oliminisation of lead, 869. 
in acute bronchitis, 1132. 
in acute diarrhoea, 627. 
in acute gastritis, 582, 583. 
in acute nephritis, 1308. 
ir adiposity, 481, 482. 
in alcoholic hepatitis, 700, 706. 
in anaemias, 820. 
in arterial hypertension, 1069. 
in arthritis, 1352, 1360. 
in ascites, 766. 
in asthma, 1152. 
in bacillary dysentery, 118. 
in B. coli infections, 27. 
in bacterial food poisoning, 401. 
in beriberi, 462, 463. 
in blackwater fever, 249, 250. 
in cerebro-spinal fever, 51. 
in chronic cholecystitis, 727. 
in chronic gastric and duodenal ulcer, 
692-697. 

in chronic gastritis, 586. 
in chronic nephritis, 1313. 
in cirrhosis of liver, 706. 
in coeliao disease, 634. 
in colitis, 653. 
in constipation, 620. 
in coronary occlusion, 994. 
in diabetes, 419-422, 
in diphtheria, 109. 
in diverticulosia, 662. 
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Diet in eczema, 1417. 
in emphysema, 1176. 
in fibrositis, 1372, 1373. 
in gottt, 43^, 436. 
in granular kidney, 1323. 
in Graves’s disease, 489. 
in heart affections, 864, 875. 
in hypertension, 1069. 
in hypoparathyroidism, 503. 
in idiopathic steatorrhoea, 637. 
in infantile scurvy, 456. 
in influenza, 172. 

in intestinal carbohydrate dyspepsia, 
645, 646. 

in lobar pneumonia, 1234. 

in mental disorders, 1819. 

in muco-membranous colic, 643. 

in nephrosis, 1305. 

in ob^ty, 438, 439. 

in osteomalacia, 1388. 

in pella^a, 466. 

in pleurisy with effusion, 1253. 

in prophylaxis of lead poisoning, 458. 

in pruritus, 1402. 

in pulmonary tuberculosis, 1209. 

in pyelitis, 1333. 

in relation to beriberi, 459, 460, 461, 462. 
in relation to pellagra, 463, 464, 466. 
in relation to prevention of jaundice 
after arsphenanine remedies, 213. 
in relation to rickets, 456, 458. 
in relation to scurvy, 451, 453. 
in rheumatic fever, 294. 
in rosacea, 1405. 
in scarlet fever, 76. 
in sprue, 640, 641. 
in typhoid, 92. 
in ulcerative colitis, 653. 
in ursDmia, 1327. 
in whooping cough, 114. 
salt-free, in ascites, 766. 

Dietetic errors in relation to disease, 441 
treatment of chronic gastric and duodenal 
ulcer, 592-596. 
of constipation, 620. 
of diabei^, 419-426. 
of diarrhoea, 628. 
of gout, 435, 436. 
of muco-membranous colic, 643. 
of sprue, 640, 641. 
of ulcerative colitis, 653. 

Dletl*S eilses in movable kidney, 1347. 
treatment of, 1349. 

Dieulafoy’s pump for paracentesis thoracis, 
1253. 

Digestion, 609, 610. 
role of stomach, 559. 

Digestive disorders as cause of extra- 
systoles, 889. 

and neurasthenic states, 1846. 
in heart failure, 854, 875. 
in pyorrhoea, 524. 
in rickets, 457. 


Digestive system, diseases of the, 521-767. 
Digitalis, action of, on auricular flutter, 
866 , 868 . 

as cause of extra-systoles, 868, 889. 

of sino-aurioular block, 904. 
contra-indications to use of, 866. 
danger siraals in use of, 868. 

I dosage of, 866, 867, 868. 
drawbacks to, 868. 

effect of, as shown by electro-cardio- 
graph, 1029. 
forms of, in use, 865. 
group of drugs, the, 865-868. 
in auricular fibrillation, 865, 866, 868, 
900. 

in auricular flutter, 903. 
in paroxysmal tachycardia, 894. 
in^cations for use of, in ca^ac disease, 
865-868. 

intravenous use of, 867. 
maintenance dosage of, 867, 868. 
massive dosage in, 866, 867. 
overdose of, symptoms of, 868. 
rectal administration of, 867. 
Digitalisation, 866. 

Digoxin, 865, 867. 

Dihydrotachysterol ( A.T. 10) in tetany, 502, 
503. 

Dilatation of the heart, 954-057 ; and see 
Heart. 

of the ossophagus in cancer, 555, 556. 
of the stomach^ acute, 608. 
atonic, 569. 

in pyloric obstruction, 605. 
Oimethyiarsine, 371. 
poisoning by, 373 

Di&trobenzene, industrial uses of, 385. 
poisoning, 385. 

Dlnitrophenol poisoning, 386. 

Diorchitrema pseudoeirrata, 308. 

Diphtheria, 96-109. 

SBtiology of, 96-98. 
age-incidence of, 96. 
aibuminaria in, 99, 100, 103 . 
and scarlet fever, 64, 73, 96. 
antitoxin, 4, 5, 106, 107. 
dosage of, 106, 107. 
effect of, on false membrane, 100. 
in veldt sore, 1495. 
prophylactic use of, 106, 107. 
sequels, use of, 107, 108. 
anuria in, 1291. 
bacteriology of, 97. 
blood in, 101, 102. 
blood -pressure in, 102. 
carriers, 1, 97, 99, 105. 
treatment of, 107. 

circulatory failure in, 100, 102, 105, 108. 
complications of, 102, 103. 
conlunctlval, 98, 101. 
oontaots, immunisation of, 106. 
eutaneousy 101, 1427. 
diagnosis of, 103-105. 
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Diphtliaiia, epidemiology of, 96. 
exotoxin or, 3. 
faudal, 99, 100, 1770. 
gangrenous skin-patches in, 1427. 
totnorrl^lo, 101, 105. 
immunising against, by toxoid-anti* 
toxin, 1^. 

immunity afforded by, 4, 96, 106. 
in animals, 96. 

in relation to obicken-pox, 160. 
in relation to measles, 96, 1.36, 139, 141. 
in relation to scarlet fever, 64, 73, 96. 
incubation period of, 99. 
infections of the skin, 101, 1427. 
laryngeal, 100, 104, 105. 

cough in, 100. 
local applications in, 108. 
membrane in, 98, 99, 100, 104, 105, 
534. 

modes of infection in, 96. 
mortality, effect of use of antitoxin on, 
105. 

myocardial degeneration in, 98. 
myocarditis in, 946, 946. 
nasal, 99, 100, 105. 
of eye, 101. 

paralysis in, 102, 109, 1781, 1782. 
path of infection in, 96. 
pathology of, 98. 99. 
pharyngeal paralysis in, 1519, 1782. 
post-searlatinal, 72. 
petechiae in, 99, 101. 
preputial, 101. 

prognosis in, 100, 101, 102, 105. 
prophylactic treament of, 105-107. 
pulmonary complications in, 103. 
quarantine for, 105. 
relapse of, 96, 103. 

Sohiok test of susceptibility to, 106, 107. 
seasonal prevalence, 96. 
selective action of its toxin, 3. 
septie, 101. 

rashes in, 101. 
serum treatment of, 107. 
sudden death in, 102. 
symptoms of, 99-102. 
toxaemia in, 98, 101. 
toxin in immune therapy, 4, 5. 
toxins of, 3, 98. 
transmission of, 96, 97. 
treatment of, 105-109. 
vaginal, 101. 
vulVal, 98, 101. 
wound, 101. 

Diphtherltie neuritis, multiple, 1782. 
paralysis, 102, 109, 1781 1783. 
forms of, 1781, ,1782. 
symptoms of, 1782, 1783. 
Dlphyllobothrium oordatum, 312. 
houghtoni, 312. 
latum, 312. 

Dlphyllobothrium mansonl, 313. 
parvum, 312. 


Diplegia, cerebral, 1621 ; and see Cerebral 
diplegia. 

DIplocoocus as possible agent in measles, 
136. 

meningitidis IntraeeOularis, 37 ; and see 
Meningococcus. 

of Pemet and Bulloch |n acute pemphi- 
gus, 1457. 

rheumatieus as a cause of meningitis, 
1668, 1667. 

Dlplogonoponis grandis, 312. 

Diplopia, crossed, 1504. 
diagnostic indications of, 1504. 
in acute alcoholism, 356, 
in botulism, 402. 
in caisson disease, 336. 
in disseminated sclerosis, 1666. 
in fourth-nerve paralysis, 1504. 
in kubisagari, 301. 
in lethargic encephalitis, 1580. 
in migraine, 1695. 
in myasthenia gravis, 1795. 
in sea-sickness, 342. 

Dipsomania, 358. 

Dipterous flies, diseases dne to, 326. 
Dlpylldium canlnum, 312. 

Discomyces, as cause of mycetoma, 189. 
Disfigurement after small-pox, 160, 152 
Disonlered aetion of heart, 877 ; and see 
Heart, irritable. 

Displacement murmur in pleurisy with 
effusion, 1251. 

Disseminated sclerosis, 1653 ; and see 
Sclerosis, disseminated. 
Dissociation, in hysteria, 1882. 

Distemper, prophylaxis of, 9. 

Dlstoma crassum, 306. 
hepatieum, 305. 
heterophyes, 308. 
lingerl, 306. 
sinense, 307. 
westermani, 306. 

Distomatosls, pulmonary, 1222. 

Distomlasis. 305-311. 

Dittrich’s plugs, 1141. 

in broncMectasis, 1155. 

Diuresis, critical, in acute nephritis, 1308. 
methods of, in nephritis, 1308, 1309, 

1313. 

Diuretics in acute nephritis, 1308, 1309. 
in ascites, 767. 
in cardiac disease, 869, 870. 
in chronic nephritis (secondary), 1313, 

1314. 

mode of action of, 1289. 

Diver’s paralysis, 333; and see Caisson 
disease. 

Diverticula as cause of aonte intestinal 
obstruction, 671. 
of the colon, 660. 
of cesophagus, pressure, 550. 
traction, 5^. 

of pharynx and essophagus, 660, 551. 
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Diverilouutls, 660>662. 

B. ooli in, 24. 

oaosing gastric dyspepsia, 661. 
causing peritonitis, 763. 
in relation to cancer, 661, 662. 
indications for operation in, 662. 
Dlvertleulosls, 660-662. 

Divings conditions entailed by, 333. 
Dmeleos, 223. 

Dobell's solution for acute tonsillitis, 534. 

for nasal douching, 1086. 

Dog nose, 227. 

Dogs as source of tsniasis infection, 313, 
314, 315. 

as transmitters of hydatid disease, 314, 
716, 1225. 

in relation to leptospirosis, 229, 230. 
in relation to spread of kala-azar, 251. 
rabid, as transmitters of hydrophobia, 
1585. 1587. 

Dohle's bodies in scarlet fever, 68. 

DoUehocolon, 663. 

Dorsodynia, 1368, 1369. 

Dourine, 257. 

Dracontiasis, 318, 319. 

Dracunculus medtnensis, 318. 

Drainage in relation to malaria, 244. 
to typhoid, 91. 

Dreamy state as precursor of epileptic 
attack, 1681. 

Drepanocytosis, 787 ; a^id see Anaemia, 
sickle- celled. 

Dreyer's agglutination test for typhoid, 87. 
oxygen-apparatus for high altitudes, 
340. 

Drop foot, 1766. 

wrist in musculo-spiral paralysis, 1760. 
Droplet infection in acute poliomyelitis, 
1568. 

in the common cold, 133. 
in lethargic encephalitis, 1577. 
in plague, 125. 
in scarlet fever, 64. 
in tuberculosis, 30. 

Dropped beats, 883. 887, 905, 906. 

Dropsy, cardiac, value of digitalis in, 869. 
epidemic, 461, 462. 
in cancer of liver, 719. 
in cardiac failure, treatment of, 869. 
in scarlet fever, 71. 
renal, 1300, 1302, 1306, 1310 1311. 
tbeories of causation of, 1310 1311 ; 
and see GTdetna. 

Drowsiness in ursemia, 132.5 
Drug addiction as cause of methaemo' 
globinsDmia, 795. 

Drug eruptions, 74, 1446-1449. 
habits, 1836-1842. 

treatment of cardiac di8ea8e,865-875. 
Drug-taking as irritating to stomach, 561. 
Drugs as a cause of enterogenous cyanosis, 
705, 

as a cause of proritos, 1402. 


Diet, dassifioation of, in relation to the 
eruptions they cause, 1446-^1449. 
effect of, on colour of urine, 1205 
Drum-stick elubUng of flngen, 1200. 

Drunkenness, 355. 

Dublnl's disease (electric chorea), 1577. 

Ductus aiteriosus, patent, 060, 070, 973w 

Duguet's ulcerations in typhoid, 84. 

Dubring’s disease, 1455; and see Der- 
matitis herpetiformis. 

Dullness of lung, 1082. 

Dumb chill in malaria, 242. 

Duodenal bulb, irregularity in, significance 
of, 691. 

contents, panoreatic ferments in, 737 
drainage for ebtaining bile, 726, 
ileus, chronic, 608. 
kink in gastroptesis, 747. 
lavage, in giardia diarrhoea, 267. 
ulcer, chronic, 590, 691. 
perforation in, 591. 
com plica tiona of, 601. 
diagnosis of, 591. 
hyperchlcrhydria in, 564, 501 . 
intermissions in, 500. 
not b'able to malignant change, 591. 
ptyalism in, 520. 
relative frequency of, 587. 
smoking in relation to, 687, 591. 
symptoms of, 560, 591. 
treatment of. 692-^97, 

Duodeno-iejunostomy, 609. 

Duodenum, as source of infection in 
cholecystitis, 723. 

ascending iniection from, in relation to 
cholecystitis, 723. 
bacilli in, 723. 

Dupuytren's contracture, 1370, 1379. 

Dnrozlez's aim, 933. 

Dust as predisposing to tubeioular infeo 
tion, 31. 

Dust cells,** rdle of in pneumokoniosis 
1186,1187. 

Dust disease cf the lung, 1185. 
in relation to asthma, 1148. 

to bacterial food poisoning, 395. 
to bronchitis, 1136, 1138. 
to emphysema, 1172. 
to pulmoraiy tubercle, 1189. 
to tracheitis, 1120, 

Dwarfism, etiology and pathology, 476. 
definition of, 476. 
in cretins, 476, 405. 
pituitary in relation to, 476. 
prognosis of, 477, 
renal, 1316. 

symptoms of, 476, 477. 
treatment of, 477. 

Dwellings in relation to heat-streke, 347 

Dysarthria, 1612. 
conditions of ocourrenoe of, 1612. 
flaccid or atrophic, 1612. 
in cerebellar apoplexy, 1603. 
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Dysarthia, in hepato-lentioular degenera- 
tion, 1674. 

in methyl mercury poisoning* 377, 378. 
m myasthenia gravis, 1795. 
in progressive muscular atrophy, 1747. 
spastic, 1612* 

Dysehezia, 613, 617, 618. 

SBtiology of, 617, 618. 

as cause of pseudo-djarrhosa, 625 

of infants, 618. 

treatment of, 620, 621 . 

water-closet suitable for use in, 617, 620. 

Dyschondroplasia, 1388. 

Dysdiadokoklnesia in cerebellar lesions, 
1532. 

Dysenteric arthritis, 1357. 
ulcers and portal thrombosis, 1058. 

Dysentery, amoebic, 262- 266, 708 ; and see 
Amccbio dysentery, 
antisera, 5, 118 
ascaris, 323. 
baeUlary, 116- 118. 
aetiology of, 115. 
bacteriology of, 115 
catarrhal colitis in, 649. 
chronic, 115, 117, 118. 
complications and sequolee of, 116, 117. 
course of, 117. 
dehnition of, 115. 
diagnosis of, 117. 
epidemics of, 115. 
immune therapy of, 118. 
incidence of, 115. 
incubation pericd in, 116. 
intestinal ulcors in, 115, 116, 117 
pathology of, 116, 116. 
prognosis of, 117. 
prophylactic treatment of, 118. 
symptoms of, 116 
treatment of, 118. 
ulcerative colitis in relation to, 650. 
bUharzial, 310. 
chronic, 117. 
elliate, 266, 267. 

in relation to amoabio hepatitis and 
abscess, 708. 
flagellate, 267. 
schistosomiasis, 310. 

Shiga's, antitoxin in, 4. 

Dysidrosis, 1400. 

Dyskeratoses, the, 1483, 1484. 

Dysmenorrhoea, cestradiol in, 516. 

Dysmetria in cerebellar lesions, 1632. 

Dyspepsia, appendicular, 680, 681. 
cardiac symptoms associated with, 876, 
986. 

chronic cholecystitis as a cause of, 724. 
gall-bladder, 7291 
gouty, 434. 

in pernicious anemia, 781. 
in r^ation to rosawa, 1404. 
in relation to sea-sickness, 341, 342. 
intestinal earbohydrate, 644. 
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Oyspeil^ nervous, 577, 578. 

palpitation in, 876. 

Dysphagia, 545, 546. 

causes of, 645. 

in achlorhydric anemias, 776. 
m acute cBsophagitis, 552, 553. 
in aortic aneurysm, 1047. 
in cancer of the oesophagus, 556* 
in cerebellar apoplei^, 1603. 
in glandular fever, 286. 
in goitre, 497. 

in laryngeal tuberculosis, 1107, 1108. 
in mediastinal tumour, 1280, 1281. 
in mediastinitis, 1275. 
in mumps, 164. 
in myasthenia gravis, 1795. 
in phalangeal and oesophageal diver- 
ticula, 551. 

in pharyngeal syphilis, 543. 
in progressive muscular atrophy, 1747. 
in quinsy, 535. 
in small-pox, 149. 
in tonsillitiB, 534. 
in trichiniasis, 319. 
in typhoid, 86. 
lower oesophageal, 546. 
mid- oesophageal, 546, 
pharyngo- oesophageal, 545, 546. 
upper, with anaemia (Paterson's ejm- 
drome), 546. 

with anaemia and glossitis, 546, 547. 
Dyspncca as a result of gastric flatulence, 
676. 

cause of, 1081. 
in acute endocarditis, 916. 
in acute librinous bronchitis, 1136. 
in acute Iar 3 mgiti 8 in children, 1099. 

'n acute nephritis (army epidemic), 1305. 
in acute suppurative bronchitis, 1134, 
1136. 

in aneurysm, 1045 
in ascites, 764. 
in asthma, 1140. 
in beriberi, 460. 

in bronchial obstruction, 1144, li46. 
in cancer of larynx, 1110. 
in cancer of the oesophagus, 667. 
in cardiac failure, 852, 853, 874. 
in chronic bronchitis, 1138. 
in chronic myocarditis, 960 
in congenital heart disease, 970. 
in coronary occlusion, 991, 902. 
in diphtheria, 100. 

in disease of pulmonary arteries, 1065. 

in emphysema, 1174. 

in fatty heart, 952, 953. 

in fibroid heart, 950. 

in goitre, 497. 

in hydatid of lung, 1224. 

in hypersemia of lungs, 1160. 

in hypertension, 995. 

in laryngeal stenosis, 1118. 

in laryngismus stridulus, 1117. 
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DyspnoBa, in laryngitis, 1099, 1101, 1102, 
1103* 

in mediastinal tumours, 1281. 
in mitral stenosis, 936. 
in mountain sickness, 339. 
in OBSophageal and pharyngeal diverti- 
cula, 551. 

in pleurisy with effusion, 1249. 

in pneumothorax, 1265. 

in pulmonary collapse, 1167. 

in pulmonary emphysema, 1 174. 

in pulmonary infarction, 1164. 

in pulmonary mdema, 1162. 

in pulmonary tuberculosis, 1194. 

in suppurative mediastinitis, 1275. 

in syphilitic aortitis, 977. 

in tracheal obstruction, 1126, 1127, 1128. 

paroxysmal, in heart failure, 853. 

types of, 1150, 1151. 

uriemic, 1150, 1325. 

varieties of, 1081, 1150, 1151. 

Dystonia musculorum deformans, 1673. 

Dystrophia adiposo-genltalls, 479 ; arid see 
Frohlich’s syndrome, 
mental symptoms of, 1845. 
myotonlea, 1791-1794. 
symptoms of, 1620, 1792, 1793. 

Dystrophy, muscular, 1798-1803. 

Dysuila from ooliform infection, 25. 
in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1581. 
in schistosomiasis, 310. 
in subacute combined degeneration, 1740. 

Ear, lesions of, in congenital syphilis, 205. 
disease, adenoids in relation to, 1097. 
middle, in relation to sinus throm- 
bosis, 1060, 1061. 
middle, ooliform infection of, 27. 

Earache in scarlet fever, 70, 77. 

Ears, effect of increased atmospheric 
pressure on, 334. 

Eberth and the bacillus typhosus, 78. 

Ecehymoses, 810. 

in scurvy, 461, 452. 

Echinoeoccus cyst of kidney, 1.346. 
granulosus, 314. 

development of, 314. 
multilocularis, 314. 

Eehographla, 1614. 

Eeholalla, 1614, 1710. 

Ecthyma, 1422. 

Ectopia cordis, 967, 974. 

Ectropion in pityriasis rubra pilaris, 1472. 

Eczema, 1411-1418. 
astiology of, 525, 1411. 
allergic factor in, 1412. 
erustosum, 1408. 
diamosis of, 1415, 1416. 
eryuiemato^uamous, 1407. 
e^hematous, 1407. 
flexural, 1413. 
general treatment of, 1417. 


Eczema, infantile, 1412, 1417. 
local treatment of, 1416. 
marginatum, 1437. 
of face and scalp, 1412. 
of genitals and anus, 1414. 
of hands and forearms, 1413. 
of leg with venous congestion, 1414. 
of lower limbs, 1414. 
of nails, 1415. 
of palms, 1414. 
of trunk, 1414. 
of upper limbs, 1413. 
papular, 1407. 
patholo^ of, 1412. 
prognosis of, 1416. 
pustular, 1407, 1424. 
rimosum, 1414. 
rubrum, 1408. 
squamous, 1407. 
susceptibility to, 1411. 
symptoms of, 1412-1415. 
treatment of, 1416-1418. 
vaccine treatment of, 18. 
varicose, 1407, 1414. 
verrucosum, 1405. 
vesiculo-pspular, 1407. 
weeping, of the face, in children, 1412. 

Eczematisation, 1419. 

Eczematoid ringworms, 1414, 1433. 

Education, importance of, for psychos- 
thenics, 0000. 

Effort syndrome, 877 ; atid see Heart, 
irritable. 

Effusion, pericardial, 957, 958, 960, 963, 
964, 965. 

peritoneal, 763 ,* aiid see Ascites, 
pleural, anomalous forms of, 1254. 
effect of rapping on, 1252. 
level of, 1250. 
quantity of, 1249. 

Effusions, serous, causes of, 1248, 1249. 

Egg deposits of schistosoma, lesions due to, 
309, 310. 

forbidden in cholecystitis, 727. 
during sulphonamide therapy, 16. 

Ehrlich and active immunisation, 4. 

Ehrlich-Hata and “ 606,’’ 207. 
work of, on immunity, 4, 5. 

Ehrlich’s diazo reaction, 138, 686. 

“ 606,” 207, 208. 

914,” 208, 

Einhom’s tube, Ryle’s modification of, for 
gastric diagnosis, 568. 

Elnthoven’s string galvanometer, 999. 
1000. 

Elbow, “tennis,” 1369. 

Electric injuries, 343-346. 

explanation of lesions in, 344. 
factors on which their severity de- 
pends, 343, 344. 

heating and electrolytic effects in, 344, 
345. 

pathology of, 343-345. 
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Eleetilesl burns, 367, 368. 

Injuries, 346. 

reactions in dystrophia myotonica, 1793. 
in myasihonia gravis, 1796. 
in peroneal muscular atrophy, 1765. 
in progressive muscular atrophy, 1750. 
Electro-cardiogram, deflections in, 1001- 
1004. 

low voltage in, 1028. 
normal, 1001-1006. 
of alteration of the heart, 1022. 
of angina pectoris, 1022. 
of auricular fibrillation, 1014-1016. 
of auricular fiutter, 1016, 1017. 
of aurioulo- ventricular block, 1018, 1019. 
of auriculo-ventrioular nodal rhythm, 
1014. 

of bundle- branch block, 1020, 1021, 
of cardiac hypertrophy, 1005-1007. 
of chronic valvular disease, 1007. 
of congenital heart disease, 1007, 1008. 
of coronary occlusion, with infarction of 
heart. 1022-1027. 
of dextrocardia, 1007 
of disease of pulmonary artery, 1065. 
of effect of digitalis, 1029. 
of extra-systoles, 1009-1012. 
of functional bundle-branch block, 1021. 
of hypertension, 995. 
of hypothyroidism, 1029. 
of intra-ventricular (arborisation) block, 
1021. 

of mitral stenosis, 1007. 
of paroxysmal tachycardia, 1012-1014. 
of sino-auricular block, 1018. 
of sinus arrhythmia, 1009. 
of ventricular fibrillation, 1017. 
Eleetro-oardlography, clinical, 999-1029. 
Electro-encaphalography, 1676. 
Electrocution, judicial, 343. 

Electrostatic effects in explanation of 
electrical injuries, 344. 
Elementary bodies of Paschen in vaccinal 
lesions, 157. 

Elephantiasis, 839. 
as a result of lupus, 1461. 
filarial, 316, 839. 
from sparganum infection, 313. 
of legs, treatment of, 317. 

Ellipsoids of spleen, 826. 

Ellis, curve of, in pleural effusion, 1260. 
Emaciation in Addon’s disease, 505. 
in cancer of liver, 719. 
in cancer of the cesophagus, 667. 
in cancer of the stomach, 601. 
in oerebro-spinal fever, 39. 
in chronic pancreatitis, 741. 
in coeliac disease, 634. 
in Graves’s diseased, 489. 
in hyTOrthyroidism, 499, 600. 
in pellagra, 464. 
in post-basic meningitis, 41, 43. 
in pulmonary tuberculosis, 1195. 


Emaciation, in pyloric obstruction, 605, 
in sprue, 639. 

Embou, gas, in caisson disease, 333, 336. 
in septic endocarditis, 14, 919. 
mali^ant, from cancer of liver, 718, 
sources of, 1062. 
varieties of, 1063, 1064. 

Embolic forms of pulmonary infarction, 
1163. 

Embolism, 1058, 1062-1064. 
air, 1063, 1064. 

cerebral, 1063, 1595 ; and see Cerebral 
embolism, 
fat, 1064. 
in diphtheria, 103. 
in endocarditis, 14, 15, 916, 921. 
in heart failure, 866. 
in mitral stenosis, 936, 938. 
of central artery of retina, 1063. 
of mesenteric artery, 1063. 
paradoxical, 971, 1064. 
parasitic, 236, 1062, 1064. 
phlebitis in relation to, 1057, 1058. 
pulmonary, 1062, 1163. 
renal, 1063. 

risk of, in quinidine therapy, 871. 
splenic, 1063. 
symptoms of, 1063, 1064. 

Emery’s method of finding tubercle bacilli 
in stools, 33. 

Emetics, action of, 570. 

for broncho-pneumonia in children, 1241. 
Emetine in amoebic dysentery, 265. 

in amoebic hepatitis and abscess, 712, 
711. 

in sebistoBomiasis, 311. 
periodide in amoebic dysentery, 265. 

poisoning, 265. 

Emetine-Bismuth-Iodide, 265. 

Emotional causes of vomiting, 570. 
changes in mania, 1856. 
control, loss of, in adiposis dolorosa, 478. 

in general paralysis, 1637. 
incongruity in schizophrenia, 1870. 
instability in progressive muscular 
atrophy, 1750. 

Emotions, depressing, in relation to gastric 
disorders, 662. 

Emphysema, bulbous, 1173, 1174. 
marginal, 1173. 

previous attack of, in relation to prog- 
nosis of heart disease, 869. 
pulmonary, 1172 ; and see Lung, emphy- 
sema of. 

theories of, 1172, 1173. 

Emphysematous chest, 1081, 1174, 
girdle, the, 1174. 

EmprosUiotonos in tetanus, 55. 

Empyema, 1254-1259. 
actinomycotic, 1216. 
eetiology of, 1264, 1256. 
apical, 1258. 
bacteriology of, 1256. 
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En^M^enui, ehronie, 1256» 1258. 
oomplicating pneumonia, 1233. 
oompiicirtioiiB and sequelaD of, 1256. 
course of^ 1256. 
diagnosis of, 1266, 1257. 
diaphragmatic, 1259. 
evacuallon of pus in, 1257, 1258. 
fetid, 1157, 1255, 1256. 
following acute appendicitis, 678. 
broncmo-pnenmonia, 1240. 
obstruction of bronchi by foreign 
body, 1144. 

pulmonaiy infarction, 1164. 
in amoebic abscess of liver, 710. 
in scarlet fever, 70. 
interlohar, 1258, 1259. 
necessitatis, 1255, 1256, 1257. 

as a cause of pneumothorax, 1264. 
of accessory sinuses, 1091. 
of antmm, 1091, 1092. 
path of infection in, 1254, 1255. 
patholo^ of, 1255. 
prognosis of, 1257. 
pulsating, 1049, 1256, 1257. 
special varieties of, 1258, 1259. 
streptoeoccal, 1249, 1257, 1258. 

Enanihem in measles, 136, 137. 
in small-pox, 140. 

Encephalitis, acute, 1551. 
hfismorrhaglc, 247, 248. 
hssmorrhagica supeiior acuta, 1507. 
lethaigio, 1576-1583. 
diagnosis of, 47, 158. 
narcolepsy after, 1694. 
periaxialis, 1662 ; and see Schilder^s 
disease. 

sui^mrative, 1552-1556. 

Encephalo-myelltis, acute disseminated, 

1660, 1661. 

complicating measles, 139, 143. 
following vaccination, 159. 

Encephalopathy hypertensive, 1607-1608. 

Encephalopathy, lead, 364, 366, 368. 

Enchondroma of nose, 1100. 

Endarteritis ohUteians, 1031, 1032. 
in ezythromelalgia, 1078. 
in relation to cerebral softening, 1032. 
of coronary arteries, 1032. 
syphilitic, 1031, 1612. 
tuberculous, 1031. 

BndoaDeurysmorrhaphy, reconstructive, 
1051. 

Endocarditis, 914-926. 
acute simple, 914-918. 
acute rheumatism in relation to, 290, 
914. 

previous attack of, in relation to 
heart disease, 859. 
chronic, 925. 
classification of, 914. 
fcetal, 925, 982. 
in acute tonsillituB, 534. 
in measles, 139. 


Endocarditis, in relatioii touhorea, 1701. 
m rheumatic fever, 290. 
in Boariet fever, 69. 
in t 3 rphoid, 80. 
hifeetive, 918. 
maUgnant, 918. 
miinu^ 914. 

rheumatic, 290, 292, 293. 
sclerotio, 926. 
septic, 918-925. 
acute form of, 920. 

SBtiology of, 918, 919. 
age-inmdence of, 919. 
aneurysms, 1042. 
antisera in, 024, 925. 
as a terminal infection, 15. 

B. coll in, 27. 
bacteriology of, 919, 920. 
cardiac type of, 920. 
causal organisms o^ 14, 919, 920. 
causes of death in, 922. . 

congenital heart disease predisposing 
to, 918. 

diagnosis of, 922, 923. 
embolism in, 921, 1062. 
focal infection in, 924. 
fulminating, 920. 
in erysipel^, 20. 

in gonococcus septicsmia, 22, 23. 
latent, 920. 

modes of termination in, 922. 
patholo^ of, 919, 920. 
prognosis of, 924. 
prophylaxis of, 924. 
pulmonary embolism in, 1062. 
relation of, to rheumatism, 918, 923. 
specific therapy in, 924. 
symptoms and course of, 920-922. 
treatment of, 924, 925. 
types of, 920. 
typhoid form of, 922. 
valvular defects in, 920, 921. 
vegetations in, 1059. 
subacute bacterial, 920. 
ulcerative, 918. 

Endocrine causes of sexual precocity, 517. 
factor in estiology of osteomalacia, 1381. 

in mental disorder, 1807, 1808. 
glands, diseases of the, 470-520. 
mental disorder associated with 
diseases o^ 1844, 1845. 
EndodemK^hytoA in tinea imbricata, 1498. 
Endolimax nana, 264. 

Endo-phlebitls, 1056. 

Endothelial cells, large multinudear, in 
Hodgkin’s diBCase, 841. 
lesions, as cause of hemorrhagic states, 
811. 

in relation to hemorrhage, 811. 

tubereulosli, 842. 

Endothelioma, 844. 
of brain, 1536. 
of nose, 1005. 
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Endotiiellomiiof 1270. 

EndotheUiun in relation to hoBmorrhagio 
tendencies, 811. 

of vessels in relation to haemorrhage, 811. 
Endotoxins, 3, 4. 
and exotoxins contrasted, 3. 

Enema, op^ue, technique of, 613, 614. 
rash simulating rubella, 145. 
scarlet fever, 74. 

Enophthahnos, 1509, 1731. 
in cancer of cssophagus, 557. 
in mediastinal tumours, 1280. 

Entamosba coll, 264. 
histolytica, 262, 263. 

Enteric fever, 78 ; and see Typhoid fever, 
group of organisms, 78. 

Enteritis, 646. 
acute, 646. 

as a cause of diarrhoea, 624. 

chronic, 647. 

from bacillus coli, 24. 

tuberculous, 655. 

and colitis, tuberculous, 655, 656. 

Enterobiasis, 323, 324. 

Enterobius vermicularis, 323. 

Enterococci in carbo^drato dyspepsia, 
645. 

Entero-colltis, 24, 139. 

Entero-dysentery, 116. 

Enterogenous cyanosis, 794, 795. 

Enterokinase, 609, 737. 

Enteroptosis, 748. 

in relation to B. coli infection, 28. 

Enuresis in ascariasis, 323. 
nocturnal, adenoids as a cause of, 1097. 

Envelope-crystals, 1296. 

Eosinophil cells, function of, 797. 

Eoslnophllla, 797. 
conditions of occurrence of, 797. 
heredita^, 797. 
in allergic states, 797. 
in ancylostomiasis, 321, 797. 
in asthma, 797, 1150. 
in dracontiasis, 319. 
in filariasis, 317. 
in gastro-intestinal allergy, 751. 
in Hodgkin's disease, 797, 843. 
in hydatid disease, 315, 716, 797. 

* in hydatid disease of lung, 1224. 
in infectious erythema, 285. 
in paragonimisasis, 307. 
in scarlet fever, 68. 
in schistosomiasis, 310. 
in tfeniasis, 314. 
in tiichiniasis, 319, 320, 797. 

Eoslnophllla with splenomegaly, 797, 798. 

Eosinophilic leukasmia, 797, 798. 

EosinophlUs in hsBmorrhagio pleural fluids, 
1260. 

Epelra dladema, 328. 

Ephedrine in Adams-Stokes syndrome, 910. 
in allergic conditions, 762. 
in asthma, 1151. 
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Epidemic diarriuha in children, 629*^632. 
dropsy, 461, 462. 
faundlee, 698. 

Epidermolysis buliota, 1491. 
Epidermophyton, 1436. 

as cause of dhobie itch, 1436, 1497. 
Epididymitis in oohform infections of 
urinary tract, 26^ 

Epigastric pain in acute gastritis, 582, 583. 
in arsenical poisoniim, 371. 
in caisson disease, 336. 
in cancer of the stomach, 600. 
in chronic appendicitis, 681. 
in gastric ulcer, 688. 
in lead poisoning, 360. 
in necrosis of pancreas, 738, 739. 
in yellow fever, 178. 
pulsation in cardiac hypertrophy, 956. 
tenderness in blackwater fever, 248. 
in catarrhal jaundice, 694. 
in gastric ulcer, 588. 

Epilepsy, 1675-1694. 
cetiology of, 1676. 
alcoholic, 1838. 

and mental disorder, 1685, 1686, 1829. 
as disease or symptom, 1676, 1676. 
aura in, 1683. 
cardiac, 1687. 
convulsion in, 1682, 1683. 
cursive, 1659. 
eystlcercus, 313, 1689. 
diagnosis of, 1688, 1689. 
effect of, on mteUf>ctual powers, 1685, 
1836. 

“ equivalent ” mental symptoms in, 
1836. 

exciting causes of, 1678. 

^rom local disease of the brain. 1686. 
iieredity in, 1678. 
idiopathic, 1675. 
in cerebral diplegia, 1623. 
in infantile hemiplegia, 1628. 
institutional treatment for, 1690. 
Jacksonian, 1680-1683. 
major fits of, 1683-1685. 
marriage and pregnancy in relation to, 
1690. 

mental disorders associated with, 1836. 

state in, 1685, 1686. 
metabolic factor in, 1677. 
minor fits of, 1679. 
myoclonus, 1689. 
nocturnal, 1686. 
pathology of, 1675-1679. 
periodicity of, 1686. 
periventricular, 1687. 
poisons in relation to, 1678. 
post-convulsive phenomena in, 1685. 
prognosis, of, 1689-1690. 
reflex, 1681. 
routizie of life for, 1690. 
surgical treatment of, 1691. 
symptomatic, 1675. 
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EpHepsyt symptoms of, 1679-1665. 
traumatio, 1835. 
treatment of, 1690-1693. 
varieties of, 1686-1688. 

Epileptic attacks, conditions after, 1685. 
Angers of, 1689. 
description of, 1679-1686. 
duration of, 1685. 
loss of consciousness in, 1680, 1683. 
prodromata of, 1679. 
varieties of, 1679-1684. 
cry, 1684. 
furor, 1836. 
myoclonus, 1679, 1705. 
spasm, 1682. 

Epileptiform attacks in cerebo - spinal 
syphilis, 1633. 
in lead poisoning, 366. 
in general paralysis of the insane, 1 639. 
in hypoglycaimia, 414. 

Epiloia, 1847, 1850. 

Epinephrine, 503 ; and see Adrenaline. 
Epiphyseal changes in congenital syphilis, 
206. 

in rickets, 456, 457. 

Epiphysitis, syphilitic, 206, 1361. 

Epistaxis, 1088, 1089. 
aetiology of, 1088. 
as early symptom in typhoid, 81. 
in angio'fibroma of septum, 1088. 
in anoxaemia, 340. 
in cirrhosis of liver, 704. 
in diphtheria, 101, 105. 
in granular kidney, 1318, 1310. 
in hereditary haemorrhagic telangiectasia, 
819. 

in kala>azar, 253. 
in mountainoers, 1088. 
in relapsing fever, 236. 
in rhinitis sicca, 1088. 
in scurvy, 451, 452. 
in small-pox, 151. 
in typhoid, 81. 
in whooping-cough. 111. 
renal, 1292. 

treatment of, 1088, 1089. 

Epithelial tumours of skin, malignant, 
1484, 1485. 

Epithelioma adenoides oysticum of Brooke, 
1484. 

erythematoid benign, of Graham Little, 
1484. 

of larynx, 1110-1112. 
of (BSOphagUS, 555 ; and see Gilsophagus, 
cancer of. 
of pharynx, 545. 
of tonsils, 546. 
squamous, 1485. 

Epitubereulosis, 1201. 

Erh type of paralysis in birth injury, 1777. 
Erh^S juvenile type of myopathy, 1801, 
myotonic reaction, 1791, 1793. 
palsy, 1759. 


Erb*s sign in hypoparathyroidism, 502. 

syphilitic spinal paralysur, 1635. 
Erethism, 376. 

Ergosterol, 444. 
activated, in rickets, 444. 
effect of irradiation of, 444. 
relation of, to vitamin D, 444. 

Ergotism, 393, 394, 1076. 
gangrenous type of, 394. 
nervous type of, 394. 

Erosio blastomycetica Interdi^talis, 1439. 
Eructation, offensive, in pyloric obstruction, 
005. 

Erysipelas, 19-21, 1402. 

coastal, 318. 

Erythema ah igne, 1410. 
after arsphenamine remedies, 211, 212. 
gyratum, 1449. 

in bacterial food poisoning, 400. 
in pellagra, 465. 
in septicaemia, 13. 

induratum, 1464. 
infantum of Jacquet, 1410. 
infectious, 285. 
iris, 1451. 

multiforme, 1450-1451. 
nodosum, 296, 297. 
pernio, 1410. 
rheumatic, 290. 
scarlatinlforme, 74. 
solare, 1410. 

Erythemata, the, 1449-1461. 
in small-pox, diagnostic significance of, 
148. 

the infiltrative, 1447, 1450-1451. 
the non -infiltrative?, 1449, 1450. 
septicasmic, 13. 

Erythematous drug eruptions, 1449. 

rashes, varieties of, 1447, 1449. 
Er^hraemia, 792, 793. 

in anoxaemia, 339. 

Eiythralgia, 1078. 

Erythrasma, 1440. 

Erythroblastomata, 1390. 

Erythroblastosis foetalis, 788. 

Erythrobiasts, 772. 

Erythrocyanosis, 1079, 1404. 

Ei^hroeyte sedimentation test in leprosy/, 
123. 

in tuberculosis, 34. 

Erythroeytosis, 792. 
causes of, 792, 793. 
in congenital heart disease, 971. 
in mountain sickness, 339. 
Erythroedema, 298 ; and see Pink disease. 
Erythro-leukmmia, 794, 802. 
Erythromelaigia, 794, 1072, 1078, 1079. 
©tiology, 1078. 

in chronic arsenical poisoning, 372. 
in polycythaemia, 794. 
pathology of, 1078, 1079. 
symptoms of, 1079. 
treatment of, 1079. 
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Espimdia, 266. 

E^torase test, serum- choline, of hepatic 
function, 683. 

Esthiomtoe, 184. 

Ether, addition to, 1842. 
hahlt, the, 1842. 

intramuscular injection of, in whooping- 
cough, 144. 

Ethmoidal cyst, 1095. 
sinusitis, 1091. 

Ethyl chaulmoograte in leprosy, 124. 

petrol, 369. 

Eucortone, 520. 

Eugenics in relation to prophylaxix of 
mental deficiency, 1850, 1851. 
Euglobulin in urine, 1289. 

Eunuchism and eunuchoidism, testosterone 
for, 515. 

mental changes due to, 1845. 

Eunuchoid giants, 474. 

Eunuchs, obesity in, 438. 

Euphoria, in general paralysis, 1638, 
1639. 

in septic endocarditis, 922. 
in septicesmia, 13. 

Euscorplus Italicus, 329. 

Evulsion or crushing of phrenic nerve for 
bronchiectasis, 1158. 
for pulmonary tuberculosis, 1213, 
1214, 1273. 

Ewart’S sign in acute pericarditis, 959. 
Excitability of heart muscle, 846, 847. 
Excitation wave in heart muscle, 847. 
Exercise, graduated, for pulmonary tuber- 
culosis, 1210. 

in relation to blood-pressure, 1069. 
rules as to, for cardiac disease, 863, 864, 
865. 

Exercises for thrombo-angiitis obliterans, 

1034. 

tolerance test of cardiac fitness, 852. 
Exertion, excessive physical, in relation to 
cardiac strain, 880. 
in relation to angina, 982, 988. 
rules as to, for cardiac disease, 863. 
Exhaustion in relation to gastric disorders, 
561. 

and inanition, mental disorders associated 
with, 1843. 

mental disorder in, 1843. 

Exner’S centre for written language, 1611. 
Exophthalmic goitre, 486 ; ana sec Graves's 

Exophthalmos from fibroma of naso- 
pharynx, 1098. 

in cavernous sinus thrombosis, 1061. 
in chloroma, 807. 
in Graves’s disease,’ 487. 
in Hand-Schiiller-Christian’s disease, 836. 
in lesion of cervical sympathetic, 1509. 
in oxycephaly, 1386. 
in rat- bite fever, 238. 
pubatlng, 1053, 1054. 


Exotoxins, 3, 4. 

and endotoxins, contrasted, 3, 4. 

Expectorants for bronchiectasis, 1 157, 1168. 
for bronchitis, 1132, 1140. 
for broncho-pneumonia, 1241. 
for lobar pneumonia, 1235. 
in tracheitis, 1121. ^ 

Exposure in relation to fibrositis, 1368. 
to rheumatic fever, 289. 

Extensor plantar response, not strictly an 
appropriate term, 1718. 

Extraction of teeth for dental sepsis, 
cautions as to, 525. 

Extra-genital syphilitic sores, 194. 

Extra-systole, 884, 886-891. 
aitiology and pathology of, 889, 
auricular, 888, 1010. 

polygraphic record of, 888. 
auriculo- ventricular, 888, 889. 

electro-cardiogram of, 101 1 . 
blocked auricular, 888. 
conditions of occurrence of, 889. 
diagnosis of, 889, 890. 
electro-cardiogram of, 1009-1012. 
electro-cardiographic diagnosis of, 1010- 
1012. 

in hyperthyroidism, 486, 997. 
interpolated, 886, 887. 
multiple, 886. 
nodal, 888, 889. 
prognosis of, 890. 
significance of, 890. 
subjective symptoms of, 889. 
treatment of, 890, 891. 
varieties of, 886. 
ventricular, 886-888. 
polygraphic record of, 888. 

“ Lxvrlnsic factor in protein food, 559. 
in relation to anemias, 778. 

Exudative diathesis, 1413. 

Eye affections, in bacillary dysentery, 116. 
in cerobro-spinal fever, 43. 
in Heerfordt’s disease, 533. 
in measles, 136, 139, 143. 
in small-pox, 150, 152. 
in trichlorcthylone poisoning, 389. 
complications of sleeping sickness, 259. 
lesions, filarial, 317, 318. 
symptoms in acromegaly, 472. 
in diabetes, 417. 
of vitamin A deficiency, 442. 
test for tuberculosis, 34. 

Eyes, care of the, in small-pox, 156. 
in Gaucher’s disease, 834. 
in Graves’s disease, 487. 
in measles, 139. ^ 

Faber’s table of symptoms of acute anterior 
poliomyelitis, 1570. 

Face, acute erythematous eozema of, 1413, 
1415. 

eczema of, 1412, 1413. 
seborrhoea of, 1428. 
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Facial contracture after Bellas paralysis, 
1513. 

hemiatrophy, 1526. 

paralysis, 1510 ; and see Paralysis, Beirs. 
from birth injury, 1776. 
from caries of temporal bone, 1512. 
in lethargic encephalitis, 1580. 
spasm, peripheral, 1513. 

Facies Hlppooratica, 754. 
in acromegaly, 473. 
in acute alcoholic coma, 357, 
in acute pericarditis, 959. 
in acute peritonitis, 754. 
in adenoids, 1097. 
in amyloid disease of arteries, 1040. 
in ancylostomiasis, 321. 
in aortic incompetence, 932. 
in asthmatic paroxysm, 1149. 
in cancer of stomach, 601. 
in carbon monoxide poisoning, 381. 
in cerebral diplegia, 1623. 
in cholera, 120. 
in chorea, 1699. 
in chronic alcoholism, 358. 
in cirrhosis of liver, 703. 
in confluent small-pox, 150. 
in congenital syphilis, 205. 
in congestion of the liver, 691. 
in cretinism, 495. 
in Gushing’s syndrome, 475. 
in dystrophia myotonica, 1792. 
in early pulmonary tubercle, 1197. 
in enterogenous cyanosis, 795. 
in fatty degeneration of heart, 952. 
in fibrosis of lung, 1184. 
in haemochromatosis, 707. 
in Hodgkin’s disease, 842. 
in hook-worm infection, 321. 
in hydrocephalus, 1548. 
in idiopathic hypochromic antemia, 776. 
in jaundice, 684. 
in lardacoous disease, 1329. 
in leprosy, 122. 
in lethargic encephalitis, 1580. 
in lobar pneumonia, 1229. 
in manganese poisoning, 378. 
in mitr^ stenosis, 936. 
in mumps, 164. 
in myasthenia gravis, 1795. 
in myxcedema, 493. 
in nephrosis, 1302. 
in osteitis deformans, 1378. 
in paralysis agitans, 1670. 
in pernicious anaemia, 780. 
in polycythemia, 793. 
in progressive muscular atrophy, 1748. 
^ scarlet fever, 65, 66. 
in scurvy, 451. 
in sea-sickness, 342. 
in septic endocarditis, 922. 
in sleeping sickness, 258. 
in South American trypanosomiasis, 261. 
m spruce, 639. 


Fades, in subacute oombined degenefration, 
1741. 

in summer diarrhoea, 630. 
in tabes dorsalis, 1646. 
in tetanus, 56. 

in tubercular mediastinal glands, 1278. 
in tuberculous meningitis, 1560. 
in typhoid fever, 81. 
in typhus fever, 276, 278. 
in whooping-cough, 110. 
in yellow fever, 178, 179. 
mongolold, 1849. 
myopathic, 1793. 

Faolo-scapulo-humeral type of myopathy, 
1801. 

Faded-leaf appearance of cardiac muscle, 
952. 

Faecal accumulation as cause of acute in- 
testinal obstruction, 670. 
effects of, 618, 619. 
fistula in tuberculous peritonitis, 762. 
Faecal vomiting in intestinal obstruotion, 
673, 

Faeces, average weight of, 609. 
bile-products in, 685. 
demonstration of tubercle bacilli in, 32, 
33. 

examination of, 614, 615. 

in mercurial poisoning, 376. 
excretion of lead in, 363. 
in jaundice, 685. 
pancreatic ferments in, 737. 
retention of, effects of, 619, 642. 
scanty, as cause of constipation, 618. 
Faget’s sign in yellow fever, 178. 

Falblesse irritable, 562. 

Fainting in enterogenous cyanosis, 795. 

in heart disease, 853, 874, 878, 892. 
Faintness in cardiac failure, 853. 

Fairley’s oerearlal oomplement-flxatlon re- 
action in schistosomiasis, 310. 
diet in sprue, 640. 

Falling sickness, 1680. 

Fallopian tubes, coliform infection of, 27. 
Fallot, tetralogy of, 968, 969, 972. 

Falx cerebri, localisation of lesions about 
the, 1531. 

Familial icterus gravis neonatorum, 6Hs, 
689. 

periodic paralysis, 1797-1798. 
spastic paralysis, 1668, 1669. 

Family b&tory in relation to prognosis in 
heart disease, 859. 

Famine and cholera, 119. 

fever, 275 ; and ate lielapsing fever. 
Fannia canlcularis, 328. 

Fans, use of, in tropical countries, 347. 
Farcy, acute, 60. 
buds, 60, 61. 
chronic, 61. 
pipes, 60. 

Fasoim, fihrositis of, 1368, 1370. 

Fasciola hepatioa, 305. 
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Faseioliasisy 305, 306. 

Faselolopsls buskll, 306. 

Fasting in treatment of diabetes, 420. 

Fat, affinity of, for nitrogen, 333. 

-^estlon defective in sprue, 639. 
dislike to, in pulmonary tuberculosis, 
1197. 

embolism, 1064. 

excess of, in stools, 626, 634, 685, 741. 
in stools from deficient pancreatic diges- 
tion, 736. 
in urine, 1296. 

metabolism in cmliac disease, 634. 

in idiopathic steatorrhcea, 635. 
necrosis in acute necrosis of pancreas, 
738. 

overgrowth of, in adiposis dolorosa, 481. 
-solnble vitamins, 441. 
workmen more subject to caisson disease, 
336. 

Fatigue as symptom of heart failure, 853. 
of rheumatio arthritis, 1351. 
in relation to lead palsy, 363. 

Fats preventing rickets, 443. 

vitamin content of, 441, 442. 

Fatty degeneration ol heart in ancylo- 
stomiasis, 321. 

of medial arterial coat, 1037. 
of myocardium, 951, 952. 
degenerations in diphtheria, 98. 
diarrhaa, 623, 626, 726, 727, 741, 779. 
heart, causes of, 951, 952, 953. 
Infiltration of myocardium, 952, 953. 
Fauces, syphilitic ulcer of, 642, 543. 

Favus, 1439. 

Fehris comatosa, 1577. 
flava, 176. 

recurrens, 234 ; and see Relapsing fever. 
Feeble-mlndedness, 1847. 

Feeding, forced, in melancholia, 1862. 
Fehllng’s solution, 417. 

Felton’s serum in pneumonia, 1236. 
Feminisation, 511. 

in Cushing’s syndrome, 475. 

Femoral thrombosis, 1061. 
in spotted fever, 274. 
in typhoid, 82, 93. 
in typhus, 279. 

Fermentaiion, gastric, in relation to flatu- 
lence, 676. 

in pyloric obstruction, 605. ^ 

intestinal, as cause of diarrhoea, 626. 
tests for bacilli of food poisoning, 398, 399. 
Ferments in relation to carbohydrate 
digestion, 644. 

Ferrety eye in yellow fever, 178. 

Ferric chloride test for aceto-acetic acid m 
urine, 418. 

Ferro-siiieon as source of arsenmretted 
hydrogen poisoning, 373. 
Festination in paralysis agitans, 1670. 
Fever, abortus, 128. 
blUous remittent, 243. 


Few, black, 261, 252. 
blaokwater, 246-250. 
break-hone, 181. 
camp, 275. 

Carapata, 235. 

cerebro-spinal, 36. 

coastal, of Queensland, 270, 271. 

dandy, 181. ^ 

deer-fiy, 61. 

enteric, 78. 

famine, 234, 275. 

gastric, 78. 

glandular, 285. 

hasmogloblnuric, 246. 

Intermittent, 238. 

Jail, 275. 

Japanese river, 271. 

Jungle, 238. 

Kendal’s. 176. 

Malta, 128. 
marsh, 238. 

Mediterranean, 128. 
melanuric, 246. 

Mossman, 270, 271. 

Oroya, 131. 

Pahvant Valley, 61. 
papataci, 180. 
paratyphoid, 94-96. 
phlebotomus, 180, 181. 
post-hmmogloblnuric, 248. 

Pym’s, 180. 

“ Q,” 273. 

Quotidian, 242. 
rat-bite, 237. 
relapsing, 234. 
remittent, 238. 
rheumatic, 288-296. 

Rift Valley, 182. 

Rocky Mountain spotted, 273. 
sand-fly, 180. 

Sao Paolo, 272, 274. 
scarlet, 63-78. 
simple continued, 180. 
spirillum, 234. 
splenic, of animals, 57. 
spotted, of Eastern type, 273. 

Sumatra mlta, 271. 
swamp, 229. 
three-day, 180. 
tick, 235. 
trench, 280-284. 
trypanosome, 258. 
tsutsugamushi, 271. 
typhoid, 78-94. 
typhus, 275-280. 

undulant, 128-130. ^ 

Volhynia, 280. ^ 

yellow, 176-180. , 

Fibrillation, auricular, 895 ; and see Auri- 
cular fibrillation. 

muscular, clinical instances of, 1750. 
in heat hjrperpyrexia, 349. 
in interstitial neuritis, 1769, 1771. 
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niirillKliOlltiiiQBOulax, in lethargic encepUal* 
itiB, 1580. 

in peroneal muscular atrophy, 1755. 
in progressive muscular atrophy, 1729, 
1733, 1746, 1748, 1749. 1750. 
in syringomyelia, 1729, 1733. 
ventricular, 861, 903, 904. 

Fibrin, 809. 

Fibrinogen, 809. 

Flbrinopenia, 809. 
hereditary, 817. 

Fibrinous easts of bronchi, 1036. 

Fibroeystie disease, local, 1380. 

Fibroma of kidney, 1343. 
of larynx, nos, 1109. 
of naso-pharynx, 1098. 
of nose, 1095. 
of skin, 1486. 

Fibrosis in pulmonary tuberculosis, 1183, 
1191, 1192, 1199. 
ischscmic, 949, 1036. 

of wasted muscles in peroneal muscular 
atrophy, 1754, 1755. 
pulmonary, 1*183-1240. 

Flbrositis, 1367-1374. 
aetiology of, 1368. 
chronic strain as cause of, 1368. 
diet and after-care, 1372, 1373. 
due to pyorrhoea alveolaris, 1368. 
food in relation to, 1368, 1370, 1371. 
from focal sepsis, 1368. 
gout in relation to, 1368, 1370, 1371, 
1373. 

hydrotherapy and counter-irritation in, 
1372. 

morbid anatomy of, 1368. 
prognosis of, 1371. 
referred pain in, 1369. 
streptococcal, vaccine treatment of, 
18. 

symptoms of, 1369-1371. 
treatment of, 1371-1374. 
types of, 1368. 

Fibrous nodules, 1369, 1372. 
tissue formation after endocarditis, 
915. 

tissues, diseases of the, 1350-1374. 
in rheumatic fever, 289. 

Fievre amarilia, 176. 
botttonneuse, 272, 273. 

Jaunc, 176. 

Fifth disease, 285. 

Fllaria banerofti, 316. 

as cause of elephantiasis and chyhiria, 
316. 

^ life cycle of, 316. 

!oa, 316. 
ozzardi, 316. 

Persians, 316. 

sanguinis hominis, 839, 1263, 1296. 
Filariasis, 316, 317. 

Filatow-Duke's disease, 285. 

FIIIx«mas for tape>worm, 312, 313. 


flltrable Finises, 8-10. 

diseases certainly due to, 9. 
duo or possibly due to, 133-184. 
probably duo to, 10, 1^-184. 
skin eruptions due to, 1467. 

Fingers, poisoned, vaccine treatment of, 19. 

Bausage-like, in syringomyelia, 1730. 
Finsen light in lupus viugaris, 1462. 
in small-pox, 156. 

Fish as source of bacterial food poisoning, 
395, 396. 
poisonous, 332. 

tinned, as source of food poisoning, 390. 
Fish-liver oils, vitamin value of, 442, 443, 
444. 

Fistuia between gall-bladder and bowel, 
731. 

gastro-eoUc, 597, 602, 659. 

gastro-jejuno-eoiio, 597. 

in ano, after ulcerative colitis, 662. 

in pulmonary tuberculosis, 1202, 1207. 
JeJuno-eolle, 597. 
pleuro-oBsophageal, 1256. 
pleuro-pulmonary, 1266. 
vesico-colic, 662. 

Fistulse following untreated empyema, 1256. 
Fits, auditory, 1681. 
cortical, 168(K 1681. 
hysterical, 1881, 1882. 

diagnosis of, 1882. 
in pituitary lesions, 1634. 

Jacksonian, 1677, 1680, 1683, 1779. 
local, 1680, 1682, 1683. 
motor, 1682. 

olfactory and gustatory, 1681. 
psychic, 1680. 
sensory, 1681, 1682. 
typical epileptic, 1683, 1684. 
visual, 1681. 

Flaccid paralysis in cerebro-spinal fever, 
43. 

paraplegia in subacute combined de- 
generation, 1738, 1739. 

Flaceidlty in progressive spinal muscular 
atrophy of children, 1767, 
Flagellate dysentery, 267. 

Flagellates as cause of tropical diarrhma, 
267. 

Flare, 1073. 

Flatulence as a cause of palpitation, 864, 
882 

gastric, 574-576. 

in cholecystitis, 725. 

in cirrhosis of liver, 703. 

in intestinal carbohydrate dyspepsia, 64.5. 

in relation to angina, 675, 986. 

in sprue, 639. 

intestinal, 645. 

Flatus, inodorous, in carbohydrate dys- 
pensia, 645. 

Flavin (riboflavin}, 448. 

Flea-bitten kidney, 1208. 

Flea typhus, 269 ; aad see Typhus, flea* 
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FtoM ill wlatioB to spread of plague, 126, 

“ syrinaomyelia, 17.30. 

0W«a in lethargic encephalitis, 

in Bohizophrenia, 1871, 

Flexion reflex of lower limb, 1871. 

Flexner on serum treatment of acute 
anterior poliomyelitis, 1676. 

Flexner’S group^ of dysentery bacUli, 116. 

Flexor spasms, in spastic paraplegia, 1718. 

Flies as carriers of infection in epidemic 
diarrhosa, 629. 

genera of, causing intestinal myiasis, 

326. 

m relation to bacillary dysentery, 116. 
in relation to bacterial food poisoning, 

396. 

m relation to cholera, 119, 120, 
in relation to typhoid, 79. 

Flint’s murmur, 934, 938. 

Flocculation test for small- pox, 9, 155. 

Fluid restriction in heart disease, 863, 
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Food, highly seaeoned, as a cause of cirthows 
of liver, 700, 701. 

improper, in causation of gastric ulcer, 
588. 

in relation to fibrositis, 1368. 1370, 
1371. 

in relation to gout, 429, 436. 
in relation to urticaria, 145S. 
lead contamination of, 362, 367. 
poisoning, 390-401. 
acute epidemic, 396, 397. 
bacteriM, 394 ; and see Bacterial food 
poisoning, 394. 
bacteriology of, 396-399. 
chronic, 397, 398. 
endogenous, 390-393. 
exogenous, 393, 394. 
staphylococcal, 397. 
toxin, type of, 399. 
preservatives, toxic effect of, 394. 
rashes, 74. 

values of carbohydrate-containing foods, 
426. 


864. 

Flukes, diseases due to, 305-311, 1222. 
Fly-papers, arsenical, 371. 

Focal Infections in ffbrositis, 1368. 
in pyaemia, 13, 14. 
in relation to cardiac affections, 864. 
in relation to gall-bladder infection, 
723. 

in relation to septic endocarditis, 919, 
924. 

in rheumatic fever, 288, 296. 

sepsis, 11, 12. 

as a cause of gastric and duodenal 
ulcer, 524. 

dental extractions for, cautions as to, 
17. 

in Henoch’s purpura, 816. 
in relation to arthritis, 1354, 1355. 
to eczema, 525, 1411. 
to gout, 430. 
to Graves’s disease, 490. 
to heart affections, 864. 
investigation for, 11, 12. 
sites of, 11. 

signs in intracranial tumour, 1541, 1542. 
Foetal adenoma, 497. 

Foetor in atrophic rhinitis, 1087. 
in gangrene of lung, 1179. 
in syphilitic disease of nose, 1093. 

Foetus, transmission of syphilis to, 194, 
204, 206. 

Folie k deux, 1877. 

Folin’S method of estimating creatinin, 
1284. 

phospho-tungstie reagent for uric acid, 
434. 

FolUoUs, 1464. 

FollleuUtls decalvans, 1493. 

Food, arsenical contamination of, 370, 371. 
as a cause of diarrhoea, 623, 628. 


Foods, allergic reactions to, 751, 762. 
effect of irradiation on, 444. 
in relation to hay fever, 1090. 
vitamin values of, 443, 444, 446, 448, 
449. 

Foot-and-mouth disease, 174. 

Foot-drop, in alcoholic neuritis, 1780. 
Foramen magnum, blocking of, in intra- 
cranial tumour, 1542. 
ovale, patent, 967. 
prognosis of, 974. 

Foreign bodies in appendix, 676. 
in bronchi, 1143-1145. 
in nose in relation to diphtheria, 100. 
in trachea, 1126, 1127. 

Fcjrost yaws, 256. 

Formalin as cause of dermatitis, 1409. 
Forrool-gel test in kala-azar, 253. 
Fortification spectrum of migraine, 1696. 
Forward pressure theory of heart failure, 
858. 

Fouadin, 266. 

in schistosomiasis, 311. 

FoUTUeau “ 270 *’ in trypanosomiasis, 260. 
Fourth disease, 285. 

Fowler position in appendicitis, 680. 
in peritonitis, 768. 

Fowler’s law of spread of pulmonary tuber- 
culosis, 1192. 

Fractional test-meal, value of, as guide to 
treatment, 568. 

Fraetures, in focal osteitis fibrosa, 1381. 
in fragilitas ossium. 1384, 1386. 
in Gaucher’s disease, 834. 
in osteomalacia, 1382. 
of skull in relation to oculomotor nerves, 
1606. 

spontaneous, in idiopathic steatorrboea, 
636. 

Fragilitas ossium, 1384. 
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rnwfmr of Nd odb, 787. 

in aoholnrio jaundice, 689, 690, 787. 
FmnbCBStay 225 ; and see Yaws. 

Freekles, 1490. 

FM’s intra-dermal test fot lymphopathia 
venereum, 184. 

Fremitus, hydatid, 1224. 
pleural, 1082. 
various kinds of, 1082. 

' Friction, 1082, 1083. 

-fremitas, 1082. 
in acute pericarditis, 958, 059. 
in acute pleurisy, 1245. 
in chronic pleurisy, 1248. 
in pleurisy, 1082, 1245, 1246. 
pericardial, in coronary seclusion, 992. 
pleural, in aortic aneurysm, 1045. 
pleuro-pericardial, 958, 1246. 
sounds, pericardial, character of, 958, 
959. 

Friedman test for pregnancy, 517. 
FrMreioh’s ataxy, 1665-1668. 

sign of pericardial adhesions, 962. 
Frog-face deformity, 1095, 1098. 

Frdhlich's syndrome, 437, 479. 

Froin’s sjrndrome, 1557, 1720. 

Frontal eonvolutlon, ascending, localising 
signs of lesions of, 1527, 1528. 
sinusitis, 1091, 1092. 

Frfleh infiltrat, Hedecker’s, 1190. 

Fruit as cause of bacterial food poisoning, 
396. 

importance of, in relation to scurvy, 
449, 450, 453. 

tinned, as 80 iu*oe of food poisoning, 394. 
Fruits, anti-scorbutic value of, 449, 450. 

in relation to diabetic diet, 426. 

Fugue, hysterical, 1882, 1883. 

Fulminate itch, 377. 

Functional disorders of the heart, 875, 876. 
ei&clenoy of the heart, importance of 
estimation of, 852. 

nervous disorders, gastric symptoms of, 

561, 562. 

Fungi, dermatitis due to, 1432-1441. 
in relation to pulmonary lesions, 1215- 
1218. 

pathogenic to man, 185, 390, 391. 
poisoning by, 390, 391, 393, 394. 
Fungicidal dusts, causing mercurial poison- 
ing, 377, 378. 

Fungus foot, 189 ; and see Mycetoma, 
testis, 204. 

Funiculltls, endemic, 317. 

Funnel breast, 1081, 1082, 1097. 

-shaped mitral valve, 936. 

Fur dyes as cause of dermatitis, 1400. 
Furuncle, 1424. 

Flinilieuiiosis, vaodne treatment of, 1425, 
1819. 

Oaertner bacillus poisoning, 23, 396. 

Galt, cerebellar, 1533. 


Gait in oleoholio neuritis, 1780. 
in beriberi, 461. 
in bubonic plague, 226. 
in cerebral diplegia, 1623. 
in chorea, 1699, 1700. 
in disseminated sclerosis, 1655. 
in Friedreich's ataxy, 1666. 
in hysteria, 18S1. 
in lathyrism, 392. 
in manganese poisoning, 378. 
in myotonia congenita, 1790. 
in paralysis antaziB, 1670, 1671. 
in pellam, 465. 

in pseudo-hypertrophic paralysis, 1799. 
in sciatica, 1771. 
in sleeping-sickness, 258. 

Gall-bladder, B. coli infection of, 24, 722. 
carcinoma of the, 733, 734. 
condition of, in relation to jaundice, 687. 
dyspepsia, 729. 
empyema of, 724, 
gangrene of, 724. 
in pernicious anaemia, 781. 
infection of, in causation of gall-stones, 
728. 

in typhoid, 24, 86, 91, 722, 727. 
infection, sources of, 722, 723, 728. 
perforation of, in typhoid, 85. 
sepsis, 24, 723, 724. 
strawberry, 726. 

tenderness in blackwater fever, 248. 

in choleoystitia, 725. 

X-ray examination of, 726, 726, 731. 
and hile^Cts, diseases of the, 722-735. 
Galloping consumption, 1193. 

Gall-stone colic, 729, 730. 

Gall-stones, 728-732. 
acliiorbydria and, 565. 
aetiology of, 728. 
age-incidence of, 728. 
as cause of acute intestinal obstruction, 
670. 

calcium bilirubinate, 689. 
cancer as a sequel of, 732. 
complications of, 732. 
composition of, 728, 729. 
diabetes complicating, 732. 
impaction of, 730. 
in relation to jaundice, 684, 686. 
in relation to pancreatic necrosis, 732, 
737, 738, 739. 

indications for surgical interference in, 
732. 

pathology of, 728, 729. 
symptoms of, 729-731. 
treatment of, 732. 
typhoid bacilli in, 85. 

Gftlvano-OAtttery in dhronic rhinitis, 1085. 
Gander cough of tracheal obstruction, 
1124. 

Gandy-Gamna bodies. 830. 

Ganglion oeUs, destruction of, in lethargic 
encephalitis, 1578. 
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GangUoiieetomy, lumbar, for erythro- 
cyanoBia, 1079. 

Gangosa, 228. 

QBfiig^W in acute appendicitis, 676, 677. 
in acute arteritis, 1030. 
in cholera, 120. 
in diabetes, 417. 
in diphtheria, 101, 103. 
in endocarditis, 915, 921. 
in intermittent claudication, 1041. 
in Monckeberg’s degeneration, 1037. 
in Raynaud’s disease, 1076. 
in thrombo-angiitis obliterans, 1033. 
in thrombosis, 1060, 1062. 
in typhus, 279. 

of extremities in scarlet fever, 72. 

in septic endocarditis, 921. 
of fingers and toes in Rocky mountain 
tick typhus, 274. 

of the lung* llSl ; and see under Lung, 
of j)aratid in mumps, 166. 
of strangulated intestine, 672. 
senile, from arterial degeneration, 
1037. 

Gangrenous lesions in agranulocytosis, 800. 
stomatitis, 627, 528. 
in measles, 139, 143. 

Ganser syndrome, 1883. 

Gargoylism, 1860. 

Garland’s dull triangle in pleurisy with 
effusion, 1260. 

Garrod’s thread test in gout, 430. 

Gas appliances, risks of 00 poisoning with, 
379. 

deficient elimination of, 676. 
emboli, from liberation of nitrogen by 
sudden decompression, 333, 336. 
in flatulence, nature of, 576. 
poisoning, fibroid changes in lung in, 

produced in intestinal carbohydrate 
dyspepsia, 646. 

Gases, poison, in relation to tracheitis, 
1120 . . . , 
Gas-Gangrene antitoxiD in acute mtestinai 
obstruction, 675. 


Gasserectomy, 1524. .... „ „r 

Gasserian ganglion, alcohol injection oi, 
1623, 1524. 


Gassing, 1120, 1121. 

acute tracheitis caused by, 11^, 


liou. ^ , 

as a cause of acute gastritis, 681. 
as a cause of vomiting, 570, 579. 
as cause of bronchitis, 1135. 
in relation to pulmonary tuberculosis, 


1189, 1193. 

pulmonary oedema after, 1161. 
Gastrectomy, partikl, in cancer of atomacn, 


wo. 

in gastric uloer, 696, 697. 
in gastro-jejunal ulcer, 698. 
in hour>ghi8<* stomach, 604. 


Gastclo anaiysi&ia diagoosis eff elK^cystilj% 

726. 

and duodenal ulcer, 586-597. 
acute, 588. 
prognosis of, 588. 
symptoms eff, 588. 
i^^tment of, 588. 

Aetiology of, 586, 687, 688. 
aneurysm in, 1043. 
carcinomatous developments in, 590,* 
699, 600. 
chronic, 588-590. 
aitiology of, 687. 
complications of, 589, 590.. 
criteria of cure in, 693. 
diagnosis of, 589. 
diet in, 592-695. 
familial incidence of, 587, 
frequency of, 664, 687. 
indications for operation in, 696, 
697. 

pathogenesis of, 687. 
sex incidence of, 587. 
symptoms of, 688, 689, 690^ 591. 
treatment of, 692-597. 
comparative inoidonce of, 587. 
hfematemesis in, 689, 691. 
haematoporphyrinuria in, 1293. 
in relation to hour-glass stomach, 
603, 604. 
incidence of, 664. 
position of, as affecting pain, 688. 
pyorrhoea as a cause of, 624. 
theories of origin of, 687, 588, 
tubercular, 698. 
crises of tabes, 1646, 1647. 

treatment of, 1651. 
diatheses, 659, 560. 
disorders, causes of, 660-562. 

seborrheea in relation to, 1400. 
ferments, absence of, in pornioious 
anajmia, 778, 779. 
fever, 78 ; and see Typhoid fever, 
flatulence, 574; and see Flatulence 
gastric, 674. 
infection, 561. 
influenza, 169, 170, 581. 
irritants, 660, 661. 

Juice, bactericidal action of the, »>.-4, 
669. 

effect of gastritis on, 562, 563. 
excessive secretion of, 661, 603, 687 ; 

and see Hyperohlorhydria. 
hyposecretion of, 564 ; aw see Achylia 
and Achlorhydria, 
normal, 569. 

r61e of, in production of gastric ulcer, 

663, 687. 

stimulants of, 686. 

lavage, in acute mercurial poisonmg, 
376. 

in alooholio coma, 367. 
in (duronio gastritis, 5B6. 
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Gastrie suieoiis membranee, hsematopoietic 
function of, 566. 
neurotrophic function of, 566. 
putrefaction as a cause of flatulence, 
574. 

stasis, 568, 589, 747. 
symptonis of functional nervous dis- 
orders, 562. 
hysterical, 578, 579. 
reflex, origin of, 562, 
nicer, chronic, 588-590. 

carcinomatous development of, 590, 
596. 

doatiisation of, causing hour-glass 
stomach, 603, 604. 
complications of, 590, 589. 
diagnosis of, 589. 

healing of, causing obstruction, 589, 
590. 

incidence of, 586, 587. 
perforated, 589. 
symptoms of, 588, 589. 

Gastritis, achlorhydric, 584, 585. 
add, 584. 

acute catarrhal, 581-583. 
phlegmonous, 583. 
suppurative, 583. 
alcoholic, 358, 581, 584, 585, 702. 
chronic, 584-586. 

pyorrhoea in relation to, 524. 
diffuse suppurative, 583. 
effect of, on gastric secretion, 562, 563. 
on hsematopoiesis, 565, 566. 
on nutrition of central nervous system, 
566. 

hsematogenous, 561. 
haemorrhagic, from poison gas, 581. 
ulcerative, 563. 

with achlorhydria, 564, 584, 585. 
Gastritis-cancer, 600. 

Gastro-colic fistula in cancer of colon, 602, 
659. 

megalocytio anaemia in, 779. 
reflex, abnormal activity of, 610, 623. 
Gastrodiscus hominis, 305. 
Gastro-duodenitis, ulcerative, 563. 
Gastro-enteritis from bacterial poisoniug, 
399, 400. 

in acute lead poisoning, 360. 
in fungus poisoning, 391. 
in solanine poisoning, 391. 
Gastro-enterostomy, anaemia following, 776. 
-gastrostomy in hour-glass stomach, 
604. 

-intestinal allergy, 751, 752. 

cutaneous reactions in, 761, 7d2. 
treatment of, 752. 

-intestinal disorders as predisposing to 
bacterial food poisoning, 395. 
in arsenical poisoning, 371. 
in chronic alcoholism, 368, 359. 
in hyperplastic sclerosis, 1036. 
in lethargic encephalitis, 1578. 


Gastro-intestlnal disorders in subacute 
combined d^eneration, 1738, 
infection, acute, 629. 

-intestinal disturbanees in acute appendi- 
citis, 677. 

in relation to asthma, 1048. 

-jejunal and jejunal uleer, 697, 698. 
-JeJunitis, post-operative, 507. 
-JeJuno-ooUo fistula, 597. 

-JeJunostomy, diarrhoea after, 623. 
in cancer of stomach, 603. 
in pyloric obstruction, 697. 
Gastroptosls, 747, 748. 
positions of normal stomach in relation 
to, 747, 748. 
treatment of, 760. 

X-Ray diagnosis of, 747, 748. 
Gastroscopy, 569, 598. 

Gastrostatis, 579. 

Gastrostomy for oesophageal cancer, 558. 
Gaucher’s disease, 834, 835, 1392. 
Gaudueheau’s ointment in prophylaxis of 
syphilis, 207. 

Gee-Herter disease, 635. 

Gee-Thaysen disease, 635. 

General paralysis of the insane, 1636-1641. 
a?tiology of, 1636. 
clinical types, 1639-1640. 
course of, 1640. 
dementia in, 1831. 
diagnosis of, 1639. 
juvenile, 1653, 1833. 

Lissauer form of, 1832. 
malaria therapy in, 1640. 
mental symptoms of, 1637, 1638, 
1831-1833. 
pathology of, 1637. 
prognosis of, 1620, 1640. 
symptoms of, 1637-1639. 
treatment of, 1640-1641. 
Wassermann test in, 1630. 
tuberculosis, 35 ; and see Tuborculosis, 
general. 

Geniculate ganglion, facial paralysis from 
herpes of, 1512. 

Genital mucous membranes, diphtheritic 
infection of, 99, 101. 
organs, defective development of, in 
Frohlich’s syndrome, 479. 
in cretinism, 496. 
in dystrophia myotonica, 1793. 
in virilism, 509, 510. 
late development of, in cretinism, 
496. 

lesions of, in lymphopathia venereum, 
184. 

lesions of, in ulcerating granuloma, 
1600. 

Genitals, eczema of, 1414. 

serpiginous ulceration of the, 1500. 
Geniio-urinary conditions in relation to 
asthma, 1148. 

Gentian violet as parasiticide, 307, 324. 
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violet in olonorchu^is, 307* 
in strongyloidiasis, 316. 

Gerhtodt*s sign, 1128. 

in tubercular cavity, 1199. 

German mwles, 143 ; and see Rubella. 
Germanin in sleeping sickness, 259. 

in trypanosomiasis, 269, 260. 

Gesture language, 1613. 

Ghon’s loous, 1189, 1190. 

Glardla dlarrhma, 267. 
intestinalls, 267. 
lamblla, 267. 

Giddiness in arterial hypertension, 1036. 
m caisson disease, 336. 
in carbon monoxide poisoning, 380. 
in heart failure, 853, 854. 
in intracranial tumour, 1541. 
with change of posture, 1070. 

Gigantism, 474. 
causes of, 474. 

Giiohrlst’S disease, 191 ; and see Blasto- 
mycosis. 

Gllles de la Tourette’s disease, 1709, 1834. 
Gingivitis in relation to pyorrhoea, 522. 
Girdle sensation in subacute combined do- 
generation, 1739. 
in ta^s, 1643. 

Glaisher and Coxwell’s balloon ascent, 
340. 

Glanders, 59-61. 

Gland-puncture in diagnosis of trypanoso- 
miasis, 259. 

Glands, condition of, in glandular fever, 
286, 287. 

enlarged, in lyinphopathia venereum, 
183, 184. 
in plague, 126. 

in pulmonary tuberculosis, 1192. 
in tsutsugamushi disease, 271. 
mediastinal, 1277. 

excision of, in lymphopathia venereum, 
183, 184. 

in diphtheria, 99, 101 . 
in measles, 130, 139. 
in Mikulicz’s disease, 806, 845. 
in rubella, 144, 

in scarlet fever, 67, 69, 70, 77. 
in trypanosomiasis, 258. 
in yaws, 226. 
trypanosomes in, 258. 
lymph, in syphilis, 196. 
salivary, in mumps, 164. 

Glandular fever, 285-288. 
swellings in glandular fever, 286. 
in plague, 125, 126. 
in rubella, 144, 145. 
in scarlet fever, 67, 69, 71, 77 ; and 
see Adenitis. 

Gians penis, primazy syphilitic sore of, 196. 
Glass-poek, 160. 

Gldnard’S disease, 748; and see Viscero- 
Glloblasto^ma, 1536. 
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Glioma of brain, 1536. 

Gliosis in syringomyelia, 1727. 

Globulin in urine, 1289. 

Globus hystericus, 1117, 1880. 

Glossina morsltans, a trypanosome carrier. 
257. 

palpalls, a trypanosome carrier. 267. 
swinnertoni, 257. 
tachinoides, 257. 

Glossitis in anesmias, 774, 776. 
in Paterson’s syndrome, 646, 647. 
in pellagra, 464. 
in iKjrnicious anaemia, 780. 
syphilitic, 203. 

Glossopharyngeal neuralgia, 1524. 

Glottic spasm, 1097, 1116, 1117. 

in tetanus, 55. 

in whooping-cough, 110, 111. 

Glottis, in measles, 138. 
in typhus, 278. 

oedema of, in angioneurotic oedema, 
1074. 

Glove and stocking anmsthesla, 1738, 1880. 
Glucose content in cerebro-spinal fluid in 
meningitis, 1658. 

intravenous, in blackwater fever, 260. 
tolerance in osteo-arthritis, 1360. 
in rheumatoid arthritis, 1351. 
Glycerine, lethal action of, on bacteria, 9. 
Glycogen disease, 692, 693. 

Glycosuria, causes of, 409. 
in acromegaly, 493. 
in brain-stem lesions, 1532. 
in Graves’s disease, 488. 
in relation to blood sugar, 409, 410, 413. 
in sciatica, 1770. 

in subarachnoid haemorrhage, 1590. 
in whooping-cough, 1 12. 
pituitary gland in relation to, 471. 
renal, 428, 429. 
thyrotoxic, 488. 

Glyeuronic acid in urine in jaundice, 685. 
Glyptocranium gasteracanthoides, 328. 
Gmelin’s test for bile-pigment, 685. 
Gnathostoma hispldum, 1498. 

Goat’s milk as channel of infection in 
undulant fever, 128, 130. 

Goitre, 496-498. 
aetiology of, 496. 
colloid, 496. 
cystic, 496. 

deficiency factor in, 496. 
exophthalmic, 486 ; and see Graves’s 
disease. 

geographical distribution of, 497. 
maUgnant change in, 497. 
nodmar, with hyperparathyroidism, 491. 
parenchymatous, 496. 
pathology of, 496, 497. 
pressing on trachea, 1128. 
puberty, 496. 
sporadic, 496. 
symptoms of, 407. 
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Goitre* treatment of» 497, 498. 

Gold, exfoliative dermatitis due to, 1448. 
poisoning, effect of, on liver, 696. 
Iherapy, complications of, 1353, 1354. 
in arthritis, 1353, 1354. 
in Stiirs disease, 1366. 

Oold-mlner'f phthisis* 1186, 1188. 

Gonadal funcGon, failure of, pituitary in 
relation to, 515. 

Gonadotrophic preparations, list of, 519, 
620. 

Gonadotrophins, dosage and therapeutics 
of, 616. 

A and B, 515. 

prescribing and administration of, 

519, 520. 

Gonads, atrophy of, in Cushing’s syndrome, 
475. 

in acromegaly, 472. 
in pseudo-hermaphroditism, 511, 612. 
in Simmonds’s disease, 478. 
under-development of, in Frohlioh’s 
syndrome, 479, 480. 

Gonoeoeeal arthritis, 23, 1355. 
meningitis* 1563, 1564. 
pi^tonltis, 756. 
septicaemia, 12, 22. 

Gonococcus, the, 12, 21. 
as cause of septic endocarditis, 22, 23, 
919, 920. 
infection, 21-23. 

Gonococcus infection, results of, 22, 23. 

secondary invaders in, 22. 

Gonorrhoea, the painful heel of, 1335. 
Gonorrhoeal keratosis, 1466. 
rheumatism, 23, 1355. 
warts, 1482. 

Goodall’s illness of Infection* 136. 
Goosc-galt with alkaptonuria, 1294. 
Gordon’s sign in spastic paraplegia, 1718. 
Gothlin’s capillary resistance test, 450. 
Goundou* 227, 228. 

Gout* 429-436. 
acute, 432, 434. 

£stiolo^ of, 429, 430. 
alcoholism in relation to, 358. 
and atheroma, 1038. 
baths and waters for, 436. 
chalky, 432. 
chronic, 434. 
classical, 432, 434. 
diagnosis of, 315, 434, 436. 
dietetic treatment of, 435. 
exciting causes of, 429. 
fibrositis in relation to, 1368, 1370, 1371, 
1373. 

in relation to erysipelas, 19, 20. 

interstitial neuritis in, 1768. 

irregular, 434. 

mental disorders in, 1843. 

physiology and pathology of, 430-432. 

prognosis of, 435. 

pruritus in, 1402. 


Gout* pyorrhesa in relation to, 525. 
racial inoidenoe of, 429. 
symptoms of, 432, 434. 
treatment 435, 436. 

Gouty arthritis. 432, 434, 435. 

changes in ohronio lead poisoning, 364. 
Gowers* the “ tonic atrophy ” of, 1746. 
Graafian follicle, hormone of, 614. 
Gradenigo’s syndrome* 1506, 1507. 
Grafting, gland, in Addison’s disease, 508. 
Graham Steell murmur, 937, 941. 

Graham’s method of examining gall- 
bladder, 725. 

Graneher, the “ granular breathing ” of, 
1108. 

Grand mal, 1683. 

Granular breathing, 1198. 

kidney, terminal infection in, 15, 1319. 
Granules, actinomycosis, 185. 

Granulocytes, 796. 

Granuiooytopenii^ 799. 

primary, 799 ; and see Agranulocytosis. 
Granuloma annulare, 1451. 
coccidioidal, 191. 

in American dermal leishmaniasis, 256. 
inguinale, 1499. 
of actinomycosis, 185, 187. 
of Oriental sore, 255. 
of syphilis, 194, 195. ^ 

of yaws, 225. 

the syphilitic lesion a, 194, 195. 
ulcerating, 1499, 1500. 
eetiology of, 1499. 
symptoms of, 1600. 
treatment of, 1500. 
venereum, 1499. 
verruga Peruvians a, 132. 

Granulomam* infectious, of brain, 1537, 
1538. 

Granulomatous infiltrations of mycetoma, 
189. 

Granulopenia in benzene poisoning, 383. 
Graphic methods of cardiac study, 849-861 , 
999. 

Grasping reflex in prefrontal lobe lesions, 
1528. 

Grasset’s tubercle endotoxold, 1212. 

Graves’s disease, 486-491. 

sstiology of, 486. 
ansesthetic for operation in, 490. 
basal metabolism in relation to, 487. 
blood-pressure in, 990. 
cardiac manifestations of, 990. 
cervical sympathetic in relation to, 
487. 

circulatory disorders in, 486. 
diagnosis of, 488, 489. 
diarrhoea in, 487. 
heart in, 486, 990. 

in relation to myasthenia gravis, 1794. 
mental disorders in, 1844. 
nervous system in, 486, 487. 
pathology of, 486. 
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Graves’s disease, prognosis of, 489. 
radiotherapy of, 401. 
relapses in, 489. 
surgical treatment of, 490, 491. 
sympathetic action on thyroid in 
relation to, 487. 
symptoms of, 486-468. 
thyroid gland in, 487, 488. 
treatment of, 489-491. 

Greedy bowel, 618. 

Green slekness, 775. 

Greenstiek fractures in rickets, 457. 

Grenz rays for lupus, 1462. 

Griffin’s paw hand in progressive muscular 
atrophy, 1746. 
in syringomyelia, 1729. 

Grimacing in chorea, 1699. 
in schizophrenia, 1871. 

Grinders* rot, 1186. 

Grocoo’s triangle in pleurisy with efl’usion, 
1260. 

Grocer’s itch, 1409. 

Gros nez, 227. 

Growing pains, rheumatic in nature, 292. 
significance of, 913. 

Growth, abnormal, in acromegaly, 472, 473. 
factors necessary for, 441, 442. 
retarded, in acute poliomyelitis, 1572. 

Growth bormone, prescribing and adminis- 
tration of, 620. 
therapy, 477. 

normal, before and after puberty, 476, 
477. 

retardation of, in pellagra, 465. 
r61e of vitamin A in rektion to, 442. 

Gualac test for occult blood, 615, 616. 

Guarnleri bodies in small-pox, 147, 154. 

Guatemala nodules, 318. 

Guinea-worm, the, 318. 
treatment of, 319. 

Gumma in congenital syphilis, 205. 
meningeal, 1632. 
of bone, 195, 203. 
of heart, 976. 
of larynx, 1105. 
of liver, 713, 714. 
of lung, 1218. 
of nose, 1092, 1093. 
of pancreas, 742. 
of pharynx, 543. 
of skin in syphilis, 202. 
of skull, 203. 
of spinal cord, 1634. 
of stomach wall, 599. 
of subcutaneous tissue, 202. 
of testicle, 204. 
of theca, Effuse, 1635. 
of trachea, 1124. 

Gummata in yaws, 226i 
tuberculous, 1464. 

Gums, bleeding from, in uraemia, 1326. 
blue line on, due to bismuth, 217. 

in lead poisoning, 360, 861, 365, 366. 
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Gums, blue line in mercorial poisoning, 
376. 

in infantilo scurvy, 464. 
in relation to dental hygiene, 621, 
622. 

in scurvy, 461. 

spongy, bleeding from, 1170. 

Gun-shot wounds as cause of empyema, 
1264. 

as cause of pulmonary collapse, 1166, 
haemoptysis from, 1170. 
in relation to haematomyolia, 1734. 
in relation to myelomalacia, 1736. 

“ H substance ” in relation to vasomotor 
reactions, 1073. 

Habit spasm, 1708, 1709. 
spasms associated with imj)edunents of 
speech, 1618. 

Habitus, hyposthenic, 746. 

phthisicus, 1197, 1206. 

Hsemarthrosis in hereditary haemoirhagio 
states, 817. 

Hsematemesls and melmna, 679-681. 

ajtiology of, 679, 580. 
diagnosis of, 580. 
in acid gastritis, 584. 
in cancer of stomach, 680, 601. 
in cirrhosis of liver, 680, 703. 
in duodenal ulcer, 590. 
in gastric ulcer, 680, 589. 
in gastro- Jejunal ulcer, 697. 
in oesophageal ulcer, 552. 553. 
in portal thrombosis, 721. 
in purpura, 680. 

in relation to menstruation, 679. 
in small-pox, 151. 
in splenic anaemia, 679. 
piognosis in, 580. 
treatment of, 580, 581. 

Hasmatin, acid, in stools, 616. 

Hsematoma, subdural, 1593, 1594. 
Hmmatomyelia, 1734-1735. 

Heematopoiesis, rdle of stomach in, 559, 
665, 666. 

HaBinatoporphyrin in stools, 615. 
Hsematoporphyrinuria, 1285, 1293. 

causes of, 1293. 

Haematurla, 1292. 

causes of, 1292, 1339, 1348. 
from B. coli infection, 25, 26. 
from spider bite, 328. 
in infantile scurvy, 454. 
in kidney tumours, 1344. 
in onyal^, 303. 
in scarlet fever, 71, 72. 
in schistosomiasis, 310. 
in small-pox, 151. 
in typhoid, 84. 
recurring, 26. 

Hscmochromatosis, 707, 708. 

Hsmogenii^ 813. 

constitutional, 817. 
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Headache in cholera, 11 a. 
in dengue, 181. 

in dififuso hyperplastic sclerosis, 1036. 

in diphtheria, 99. 

in enterogenous cyanosis, 795. 

in erysipelas, 20. 

in gastritis, 582. 

in ^anular kidney, 1318. 

in hydrocephalus, 1548. 

in hypertension, 1068, 1071. 

in infl^uenza, 168, 172. 

in intracranial tumour, 1540, 1544. 

relief of, 1544, 1545. 
in lethargic encephalitis, 1578, 1581. 
in malaria, 242. 
in measles, 137. 

in mipaine, 1694, 1695, 1696, 1697. 

in phfebotomus fever, 180. 

in pituitary lesions, 1534. 

in plague, 126. 

in polyc^hssmia, 793. 

in psittacosis, 175. 

in rat- bite fever, 237. 

in relapsing fever, 235. 

in Rocky Mountain tick typhus, 274. 

in scarlet fever, 65, 71. 

in sea>sioknes8. 342. 

in sleeping sickness, 258. 

in small-pox, 147. 

in Bpirochastosis ictero-hsBmorrhagica, 
232. 

in subarachnoid hsemorrhage, 1589, 1590, 
1691, 1692. 

in subdural hscmatoma, 1594. 

in suppurative encephalitis, 1552. 

in syphilis, 201. 

in syphilitic meningitis, 1566. 

in toxsemic kidney, 1300. 

in trench fever, 282. 

in tuberculous meningitis, 1561. 

in typhoid, 81, 93. 

in typhus, 276. 

in uraemia, 1325. 

in yellow fever, 178, 180. 

paroxysmal, 1694. 

sick, 1694. 

toxaemic, 11. 

vacuum, 133. 

Heart afleetioDS^ prognosis in, 859-861. 
treatment in, 861-875. 
alteration of the, electro-cardiographic 
diagnosis of, 1022. 

and perioardium, diseases of the, 846-999. 
aneurysm of, 965, 966, 991. 
beats, aberrant, 847. 
dropped 883, 887, 904, 905, 906. , 
ectopic, 847. 
beefy, 955. 
bUoeiilar, 968, 974. 
broken, 1039. 

changes in beriberi, 460, 461 . 
chronic valvular diiseaBe of, 925. 
elfictFOcardiogram of, 1007. 


Heart eompUeattons in scarlet fever, 72, 78. 
in smidl-poz, 152. 

conditions, as afiboted by influenza, 170. 
in Graves’s disease, 4^. 
in heat hyperpyrexia, 349. 
in plague, 126. 
in rheumatic fever, 290, 291. 
congenital disease of the, 967^975. 
electro-cardiogram of, 1007, 1008. 
in relation to septic oulooarditis, 
918. 

contusion of, 966. 
dilatation of the, 954-957. 
aetiology of, 916, 964. 
as a consequence of myocarditis, 916, 
946. 

comTOnsato^, 927, 954. 
conditions of occurrence of, 954. 
consequent on development of new 
rhythm, 954, 955. 
diagnosis of, 956, 957. 
from excessive muscular exertion, 880. 
hypertension in relation to, 994, 995. 
in beriberi, 460. 
in heat hyperpyrexia, 349. 
in inflnenza, 170. 
in paroxysmal tachycardia, 892. 
in pneumonia, 1231. 
in relation to cardiac failure, 954, 955. 
in relation to compensation, 927, 954. 
in relation to fatty heart, 952. 
in septicemia, 13. 
in whooping cough, 112. 
prognosis of, 957. 
secondary to hypertrophy, 956. 
symptoms of, 956. 
treatment of, 957. 

disease in relation to mental disorders, 
1846. 

disease and chorea, 1698, 1701. 
and hyperthyroidism, 996. 
in relation to rheumatism, 290, 913. 
hyperthyroidism in relation to, 996- 
998. 

prognosis in, 859-861. 
treatment in, 861-876. 
disordered action of, 877 ; and see Heart, 
irritable. 

displacement of, in hydrothorax, 1260. 
in pleurisy with effusion, 1249, 1250. 
in pneumothorax, 1266. 
in pulmonary fibrosis, 1184. 
dullness in emphysema, 1174. 
in pleurisy with eflusion, 1250. 
in pneumothorax, 1266. 
failure, 851-859. 
acute peripheral, 876. 
anaemia in relation to, 856. 
angina pectoris in relation to, 856. 
auricular fibrillation in relation to, 851, 
856, 897, 898. 

auricular flutter in relation to, 901. 
causation of, 851. 
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Heart faflure, coxige6tiv%>, B56, 874. 
thyroidectomy for, 872, 873. 
definition of, 862. 
degrees of, 867. 
hydrothorax in, 1259. 
hypertension in relation to, 994-996. 
in aortic aneurysm, 1048. 
in chronic myocarditis, 950. 
in coronary occlusion, 992. 
in diphtheria, 98, 100, 102, 1772. 

treatment of, 108, 109. 
in hypertension, 996. 
in hypertrophy, 964. 
in influenza, 170, 173. 
in lobar pneumonia, 1231, 1235. 
in mitral incompetence, 939. 
in mitral stenosis, 928, 936, 937. 
in myocarditis, 946, 947, 960. 
in paroxysmal tachycardia, 892. 
in pneumonic plague, 126. 
in pulmonary emphysema, 1174. 
in pulmonary incompetence, 941. 
in relation to dilatation, 916, 964. 
in relation to passive congestion of 
liver, 691. 

in renal ursemia, 1326. 
in scarlet fever, 69, 78. 
in typhoid, 81, 86, 93. 
left-sided, 857. 
pathogenesis of, 858. 
prevention of, 862. 
prognosis in, 861. 
right-sided, 857. 
symptoms of, 852-858. 
treatment of, 876. 
fatty degeneration of, 951, 952. 

infiltration of, 952, 953. 
fibroid degeneration of the, 949. 
functional disorders of the, 875. 

efficiency of, 851, 852. 
hypertrophy of, 953-957. 
a'tiology of, 954. 
compensatory, 927. 
conditions of occurrence of, 964. 
diagnosis of, 966, 957. 
dilatation with, 953, 955, 966. 
electro-cardiogram of, 1006-1007. 
excentrlc, 953, 955. 
false, 949. 

hypertension in relation to, 994. 
in aortic incompetence, 934. 
in chronic nephritis, 1310, 1311, 1312, 
1314, 1316. 

in granular kidney, 1318, 1319. 
in mitral incompetence, 939, 940. 
in pulmonary incompetence, 941. 
order of affection of chambers in, 054. 
pathology of, 966. 

pericardial adhosiohs in relation to, 
964. 

physical exertion in relation to, 880. 
prognosis of, 957. 
symptoma of, 065, 056. 
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Heart, hypjM^ophy of, treatment of, 957. 
varieties of, 
iDfluenzal, 170. 

!n hs^rtenslon, 994-996. 

Aetiology and pathology, 994. 
diagnosis of, 995, 996. 
electro-cardiogram of, 995. 
prognosis of, 996. # 

symptoms of, 995. 
treatment of, 996. 
in hyperthyroidism, 997, 998, 999. 
infarction of the, 091 ; and see Coronary 
occlusion. 

irregular action of, 883, 884. 

Aetiology of, 883. 
irritable, of soldiers, 877-880. 
massage for affections of the, 864. 
murmurs, eilect of auricular fibrillation 
on, 898, 899, 937. 
in acute endocarditis, 916, 916. 
muscle in relation to heart failure, 861. 

refractory period of, 847, 848. 
muscle-fibres, fundamental functions of, 
846-848. 

nervous control of, 848. 
new-growths of, 966, 967. 
physiological points os to, 846-840. 
rheumatic infection of, in childhood, 292, 
913 914. 

• rupture of, 861, 966, 991, 1039. 
sounds in acute endocarditis, 915. 
in acute myocarditis, 946. 
in acute pericarditis, 058. 
in aortic stenosis 931. 
in chronic myocarditis, 950. 
m coronary occlusion, 992. 
in dilatation, 956. 
ir\ fatty heart, 952, 953. 
i/t fibroid heart, 950. 
in heart failure, 856. 
in hypertrophy, 956. 
in mitral incompetence, 939. 
in pneumo-pericardium, 964. 
strain of, 846-849. 
symptomatic treatment of, 873-875. 
syphilitic disease of, 97.5-981. 
thrombosis of, 1059, 1060. 
trilocular, 968. 
prognosis of, 974. 

valves, affections of, in relation to 
prognosis, 860. 

congenital anomalies of, 968, 969. 
in acute endocarditis, 914, 916. 
in chronic endocarditis, 925. 
relative gravity of lesions of, 860. 
supernumerary cusps of, 969. 
syphilitic disease of, 976. 
valvular ffisease of, dental extraction in 
relation to, 526. 
wounds of, 961. 

Heart-Week, 904-911. . 

Adams Stokes syndrome, in relation to, 
908,060. 
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Hearl-bloA> etiology and pathology of,907« 
arborization eleotro^oardiogram of, 1021 
as a sign of myocardial damage, 909. 
electro*oardiogram of, 1018-1021. 
auricule-ventrieular, 905-910. 

grades of, 906, 906. 
bundle*hraneh, 910, 911. 
complete^ 906, 909. 
diagnosis of, 908, 909. 
in mphtheria, 907. 
in inflaenza, 907. 
in pneumonia, 907. 
in relation to bradycardia, 882. 
intra-ventrieular (arborization), Oil. 
partial, 901, 902, 905. 

in auricular flutter, 901, 902. 
patholo^ of, 907. 
prognosis of, 909. 
slno-aorleular, 904. 
symptoms of, 907, 908. 
syphilis as a cause of 907, 909. 
treatment of, 909, 910. 

Heartburn, 552, 571. 

Heat cramps, 351. 

sodium chloride in relation to, 3.51. 

Heat-exhaustion, symptoms of, 348. 
treatment of, 349. 

Heat-byperpyrexia, 349, 350. 
treatment of, 349, 350. 

Heat-stroke, eetiology of, 346, 347. 
age-incidence of, 347. 
choleraic type oJf, 350, 351. 
gastric type of, 350. 
pathology of, 347, 348. 
prophylaxis of, 348. 
race incidence of, 347. 
sequelae of, 349. 
treatment of, 348, 349, 350. 

Heat-stroke and the effects of heat, 346-351. 

Heaving impulse in hypertrophy of heart, 
955. 

Hebephrenia, 1872. 

Hebetude, mental, in rapid aviation 
ascents, 339. 
in myxoedema, 493. 
in sea-sickness, 342. 

Hebra’s prurigo, 1454. 

Heel, big, 302. 
painful, 1370. 

Heerfordt’s disease, 532. 

Heliotrope cyanosis in malignant influenza, 
169. 

Heimltol in coliform urinary infections, 
28. 

Hemoralopia in vitamin A defleanev, 443. 

HemiansBSthesia, hysterical, 1880. 

Hemlanalgesia in syringomyelia, 1728, 
1729. ‘ 

Hemianopia, in acromegaly, 472. 
in apoplexy, 1601, 
in lesions of occipital lobes, 1529. 
in lesions of temporal lobes, 1530. 
in lethargic encephalitis, 1581. 


Hemlanopie pupil phenomenon, Wemloke^ 

1629. 

Hemiapraxia, 1620. 

Hemiatrophy, facial, 1525. 

of tongue, 1621. 

Hemichorea, 1700. 

Hemiplegia as sign of lesion of motor area, 
1528. 

atheroma in relation to, 1039. 
carotid, 1502, 1595. 
from birth injuiy, 1777. 
from embolism, 1595. 
in apoplexy, 1699, 1600, 1601, 1602. 
in caisson disease, 336. 
in cerebro-spinal fever, 39, 43. 
in diphtheria, 103. 
in lesions of internal capsule, 1530. 
in lethargic encephalitis, 1581. 
in migraine, 1696. 
in septic endocarditis, 921. 
in uraemia, 1325. 
infantile, 1826-1628. 
involuntary movements after, 1630. 
order of recovery in, 1602. 
Hemithermanmsthesia in syringomyelia, 
1728, 1729. 

Henoch’S purpura, 815-817. 

Hepatic abscess, 263, 264, 709-712. 
efficiency, impaired, in epidemic catarrhal 
jaundice, 321. 

function, tests for, 682, 683, 686. 
necrosis, acute, 696, 697. 

and subacute, 695, 696. 
veins, thrombosis of, 691. 

Hepatisatlon of lung, groy, 1227. 
red, 1227. 

“ Hdpatisme,” 1371. 

Hepatitis, aeute infective, 698. 
alcoholic, 609-707. 
ammblc, 264. 708-712. 
chronic amoebic, 711, 712. 
diagnosis and treatment of, 712. 
symptoms of, 711, 712. 
enzootic, 182. 

infective, blood - infections causing, 
693. 

secondary to cholangitis, 693. 
pre-cirrhotic alcoholic, 699, 700. 

Hepato - lenticular degeneration, 1 673 - 

1674. 

Hepato-lienal fibrosis, 830. 

Hepatoma, 717. 

Hepatoptosis, 749. 

Hereditary haemorrhagic states, 817. 
oedema, 1080. 

transmission of Friedreich’s ataxy, 
1665, 1668. 

Heredity, factor of, in gout, 429. 
in affective disorders, 1851. 
in haemophilia, 818. 
in i<liooy, 1847, 1849, 1860. 
in mental deficiency, 1847. 
in obsessional disomr, 1887. 
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in relation to pulmonary tuber- 
culosis, 31, 1188. 

^ in schizophrenics, 1864. 

Heredity and constitution in relation to 
mental disorder, 1806, 1807. 
illness, 1806, 1807. 

and environment in relation to mental 
disorder, 1805, 1808. 
illness, 1808. 

^ Hermaphroditism, 513. 

adrenal cortex in relation to, 513. 
genetic factor, in 613. 

Hernia as a result of whooping-cough, 

in relation to acute intestinal obstruc- 
tion, 671, 674. 

in relation to peritonitis, 753. 

Herpes after arsphenamine remedies, 211, 
306. 

febrilis, 1467. 

in cerebro-spinal fever, 38. 
in malaria, 242, 243. 
in relapsing fever, 235, 236. 
in Bpirochaetosis ictero-hsemorrhagica, 
232. 

labialis in acute gastritis, 582. 

in pneumonia, 1229, 1233. 
of geniculate ganglion, 1584. 

facial paralysis from, 1512. 
preputialis, 1468. 
simplex, 1467. 
zoster, 1583, 1584. 
mtiology and pathology of, 1683. 
and varicella, 160, 162, 306. 
caused by arsenic, 1447, 1583. 
from lesion of geniculate ganglion, 
1609, 1584. 
of cornea, 1509. 
of fifth nerve, 1509. 
of ophthalmic division of fifth nerve, 
1584. 

symptoms of, 1583. 
treatment of, 1684. 

Herter-Heubner disease, 635 ; and sec 

Steatorrhoea. 

Heterophil antibody reaction in acute 
leukaemia, 809. 

Heterophyes heterophyes, 308. 

katsuradai, 308. 

Heterophyidlasis, 308. 
cardiac, 308. 

Hexamlne as biliary antiseptic, 727. 

value of, in B. coli infections, 28. 

Hexcestrol, 519. 

Hexylresorcinol, 28, 322, 323. 

'^Hiccough, epidemic, 1272. 
in blackwater fever, 248, 249. 
in lethargic enpephalitis, 1272, 
1678. 

in uraemia, 1325. 
in yellow fever, 179. 
simple, 1272. 

Hiccups in Addison’s disease, 505. 


High tension in relation to electrical hi- 
juries, 343. 

Hilar flare, 1201. 

Hill, Leonard, his ** Kata ” thermometer, 
347. 

Hill diarrhesa, 632. 

Hilum dimple, 1278. 

tuberculosis, 1200. 

Hippocratic Angers, 1375. 

Hippurie acid in urine, 1284. 

test of hepatic function, 683. 
Hirsohfeld’s bronchioles, 1190. 
Hirschsprung’s disease, 663. 

Hirsutism in acromegaly, 473. 
in virilism, 509. 
treatment of, 610. 

Histaminase, 1073. 

Histamine, in relation to angio-neuroses, 
1073. 

the most powerful stimulant of gastric 
juice, 685, 639. 

Histamine ionisation in osteo-arthritis, 
1361. 

shock in snake bite, 330. 

Histiocytes, 825. 

Hoarseness, continued in children, 1110. 
in acute tracheitis, 1121. 
in laryngeal diphtheria, 100. 
in laryngeal paralysis. 1113. 
in laryngeal tuberculosis, 1107, 1193. 
in laryngeal tumours, 1109, 1110. 
in laryngitis, 1099, 1103. 
in thoracic aneurysm, 1046. 

Hodgkin’S disease, 841-844. 
setiological factors in, 841. 
course of, 843. 
diagnosis of, 843. 

Gordon’s biological test in diagnosis 
of, 843. 

mediastinal glands in, 1277. 

pressure by, 843. 
pathology of, 841. 
prognosis of, 843. 
remissions in, 843. 
stages of, 843. 
symptoms of, 841-843. 
treatment of, 843, 844. 
tuberculosis in relation to, 841. 
Hofmann’s bacillus, 97. 

Hdgyes’ treatment of hydrophobia, 1687. 
Homogentlsie acid, tests for, 418. 

Hone’s disease, 269. 

Hong-Kong foot, 1497. 

Hooklets, hydatid, 715, 1225. 

Hook-worm disease, 320 ; and see Ancylo- 
stomiasis, 320. 

Hormone, parathyrotrophine, of pituitary, 
472. 

preparations, male, 514, 515. 
of sex glands, 514. 

prescribing and administration of, 
618-620. 
thyroid, 486. 
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Hormone* tli3rrotrophio» of pituitary, 471. 
Hormones^ adrenotrophlo, of pituitary, 
472 . 

dla1>6tOff6nlc, of pituitary, 471. 
glyootrophio, of pituitary, 471. 
gonadotrophic, of pituitary, 471. 
growth, of pituitary, 471. 
hetogenle, of pituitary, 471. 
lactogenic, of pituitary, 471. 
ovarian, list of, 614. 
pancreatotroplc, of pituitary, 472. 
thyrotropic, in myxcBdema, 495. 

Horse serum, toxic idiopathy to, 7. 
Hot-cross bun head in rickets, 457. 
Hour-glass stomach, 603. 

Humidity of atmosphere in relation to heat- 
stroke, 347. 

Hung«r-paln, 590. 

Hutchinson’s teeth, 205. 

Hyaline degeneration of lymphatic glands 
in Hodgkin’s disease, 841. 
Hydatid cysts, 313, 314, 716, 717, 1224. 
compressing the cord, 1716. 
development of, 313, 314, 716, 717. 
intracranial, 1537. 
of kidney, 1346. 
of liver, 715, 716. 

rupture of, 716, 
of lungs, 12^. 
of mediastmum, 1282. 
symptoms of, 715, 716. 
treatment of, 717. 
disease, modes of infection in, 314. 
of liver, 715. 
of lung, 1224, 1225. 
of pleura, 1268, 1269. 
fluid, 715. 
fremitus, 1224. 
parapleural, 1268. 

precipitin reaction for diagnosis of, 717. 
thrill, 716. 
tumour, 716. 

Hydatids in relation to jaundice, 684, 716. 
Hydnocarpus oil in leprosy, 123, 124. 
Hydrarthrosis, chronic, 1367. 
intermittent, 1367. 

periodic, with circumscribed oedema, 
1074. 

Hydroa aestlvale, 1411. 
gestatlonis, 1465. 
haematoporphyrinuria in, 1411. 
Hydrocarbons, chlorinated, poisoning by, 
388, 389. 

Hydrocele, syphilitic, 204. 

Hydroeephallc cry, the, 1561. 
Hydrocephalus, 42, 43, 1545-1551. 
aetiology of, 1548. 

anditory-nerve tumour in relation to, 
1536. 

cerebro-spinal fluid in, 1546, 1547. 
Glinical groum of^ 1546. 
congenital deformities associated with, 
1646. 


Hydroceiflialus, diagnosis of, 42, 1560. 
in cerebro-spinal fever, 39, 42, 43, 62. 
in post-basio meningitis, 42. 
nervous symptoms of, 1548-1550. 
operative measures for, 1551. 
pathology of, 1546-1547. 
prognosis of, 1651. 
surgical measures in, 1551. 
symptoms of, 1647-1660. 
syphilis in relation to, 1646, 1566. 
treatment of, 52, 1651. 

Hydrochloric acid in gastric juice, 569. 
in relation to haemoglobin formation, 
559. 

in relation to pemioious anaemia, 778, 
779. 

in treatment of anaemias, 783, 822. 
lack of free, in cancer, 589. 
of gastric juice, action of^ on bacteria, 
624, 659, 561. 

use of, in chronic gastritis, 586. 
Hydrogen-electrode method of estimating 
reaction of blood, 406. 
Hydrogen-Ion concentration of blood, 405, 
406 407. 

Hydronephrosis, 310, 1341, 1342. 
Hydropericardium, 963. 

Hydrophobia, 1585-1588. 
Hydropneumothorax, 1263. 

Hydrops asthmaticus, 459. 

congenital, 788. 

Hydrothorax, 1259, 1260. 

in heart failure, 854, 855, 867. 

Hymenolepis ni^ 312. 

Hyperacsthesia in hydrophobia, 1586. 
in pre-paralytic stage of acute anterior 
I)oliomycliti8, 1570. 
in rabies, 1586. 
in tabes, 1643. 
in trypanosome fever, 268. 
of skin, 1401 . 

in herpes zoster, 1684. 
pharyngeal, 540. 

right iliac, in acute appendicitis, 677. 
Hyperalgesia in trench fever, 282. 
Hyperbilirubinsemla, 686. 
in blackwatcr fever, 247, 248. 
in malaria, 242. 
in Oroya fever, 131. 
in relapsing fever, 235. 

Hypercalesemia in hyperparathyroidism, 
498, 49^. 

Hyperchlorhydri^ 563. 

associated with hypersthenic gastric 
diathesis, 562. 
in oesophageal ulcer, 554. 
in relation to gastric and duodenal ulcer, 
563, 564, 680. 

oral sepia in relation to, 624. 
physiological, 563. 
reflex, 562. 
results of, 563, 564. 
Hyperehotosterolnmia, 728, 729. 
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HypescholesteroisBmla in myxoBdema, 493. 
Hypereorticalism, 509. 

Hyperglyofiomla in anoxamia, 339. 

Hyperidrosis, 1399, 1400. 
cansed by arsenic, 1447. 
in erythromelalgia, 1079. 
dtoations affected by, 1400. 
treatment of, 1400. 

Hyparlnsulbiisin in tumour of islands of 
Langerhans, 737. 

Hyperkeratosis, 1398. 
from arsenic, 1447, 
from bromides, 1447. 
in pityriasis rubra pilaris, 1472. 
of soles in arsenical poisoning, 1779. 

Hyperkeratotio border of Merk, 465. 

Hypernephroma, 1343. 

Hyperostosis of skull, general, 1379. 
Hyperparathyroidism, 498-500. 

Hyperplesia, 994, 995, 1036, 1065. 
and chronic interstitial nephritis dis- 
tinguished, 1066. 
causes of death in, 1068. 
pathogenesis of, 1065. 
relation of, to renal disease, 1065, 1066. 
symptoms of, 1066, 1067. 

Hyperpituitarism in acromegaly, 472. 

Hyperpncsa, 1081. 
in acidasmia, 407. 
in altitude sickness, 339, 340. 
in diabetic coma, 416. 

Hyperpyrexia from heat, 349. 
in apoplexy, 1601, 1002. 
in blackwater fever, 248. 
in cholera, 121. 

in epidemic diarrhoea in children, 630. 
in influenza, 173. 
in malaria, 242, 243. 
in rheumatic fever, 291, 295. 
in typhus fever, 278. 

Hyper-resonance of chest, 1082. 

Hypersecretion, gastric, 563 ; and see 
Hyperemorhydria. 

Hyperstfaenio gastric diathesis, 559, 563. 

in relation to gastric and duodenal 
ulcer, 563, 587. 
short stomach in the, 747. 

Hypersusceptibility, protein, in relation to 
anaphylaxis, 7. 

Hypertension, 1064-1070. 
fiBtiology and pathology of, 1065, 1066. 
conditions of, occurrence of, 1065. 
diagnosis of, 1068. 
effects of, 995. 
essential or primary, 1065. 
heart in, 994-996. 
in polycythaemia, 794, 
malifpiant, 1065, ,1067, 1068. 
mental disorders associated with, 1829, 
1830. 

prognosis of, 1068. 
symptoms of, 1066-1068. 
treatment of, 1068-1070. 


Hypertensive erises, 1300. 

in suprarenal tumour, 514. 
Hyperthyroidism, 486. 
blood-pressure in, 996. 
formes frustes of, 488, 489. 
in relation to heart di^ase, 996-998. 
masked, 996. 

Hypertrichosis, 1494. 
in Cuahing^s syndrome, 474. 
in suprarenal cortex hyperplasia, 509. 
Hypertrophio pulmonary osteo^arthropathy, 
1376-1377. 

Hypertrophy, cardio-vasoular, 1036. 

of auricles, 955. 

of the heart, 953-957 ; and see under 
Heart. 

of left ventricle, in aortic stenosis, 931. 

signs of, 955. 

of the os calcis, endemic, 302. 

Hypnotics, in oardiEio disease, 873, 874. 
Hypochlorhydria, 664. 
associated with hyposthenio gastric 
diathesis, 562. 

oral sepsis in relation to, 624. 
results of, 664, 666. 

Hypochondria, prognosis of, 1560. 
Hypocorticalism, 504. 

Hypoderma bo vis, 327. 

lineatum, 327. 

Hypoglycmmia, 414, 423. 578. 
in Addison’s disease, 506. 
in glycogen disease, 692, 693. 
in tumour of islands of Langerhans, 414, 
737. 

in yellow fever, 178. 
symptoms of, 414. 
treatment of, 414, 423. 

F>poleukia splenica, SOU. 

Hypomania, 1851-1853, 1854, 1856. 
Hypoparathyroidism, 500-503. 
heart in, 998, 999. 
panniculitis associated with, 1360. 
Hypopituitarism, 477. 
in adiposis dolorosa, 478. 
in Frdhlich’s syndrome, 479. 
Hypoprothrombinaemia, 810. 

Hyposecretion of gastric juice, 562. 
Hyposthenic gastric diathesis, long stomach 
in the, 661, 659, 747. 
habitus, 746. 

Hypotension, 1070, 1071. 

Hypothalamic activity in relation to sexual 
precocity, 517. 

pltultai^ mechanism, in relation to 
adiposity, 480, 481. 
in relation to diabetes insipidus, 482. 
Hypothyroidism, 492-496. 
ana3mia due to, 774. 
anidrosis in, 1398. 

complicating penudouB anaemia, 783. 
heart in, 998, 999. 
panniculitis associated with, 1369. 
Hypotonia in cerebellar lesions, 1532. 
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HyiMIxaiitlila in urine, 1284. 

Hysteria, 579, 1877-1886. 
fBtiology of, 1878, 1879. 
oonveraion mechaniBin in, 1879. 
course and prognosis of, 1884. 
diM^osia of, 1873, 1883, 1884. 
differentia] diagnosis from schizophrenia, 
1873, 

disorders of hearing in, 1880. 
disorders of sensibility in, 1880. 
in relation to marriage, 1886. 
mental condition of, 1882-1883. 
motor symptoms in, 1881. 
paralysis in, 1881. 

diagnosis of, 1881. 
pathology of, 1879, 1880. 
precipitating factor in, 1879. 
prognosis in, 1884. 
speech disorders in, 1881. 
suggestion treatment of, 1885, 1886. 
symptoms of, 1880-1883. 
treatment of, 1884-1886. 
visual disorders in, 1880. 
war experiences in relation to, 1879, 

1881, 1882, 1884. 

Hysterical anuria^ 1289. 

aphonia^ 1115, 1881. 
fits, 1881, 1882. 

differential diagnosis of, 1688, 1881, 

1882. 

fugue, 1882, 1883. 
gastric symptoms, 578, 579. 
paralysis, 1881. 
personality, 1878, 1879. 
polyuria, 482. 
pseudo-eoustipatioD, 619. 
spasm of diaphragm, 576. 

of cesopha^, 545. 
tremor, 1881. 
vomiting, 670, 578. 
treatment of, 579. 

Ichthyosis, 1398. 
sBtiology and pathology of, 1398. 
congenita, 1398. 
hystrix, 1399, 1489. 

Icteric fever of Carter, 235. 

leteniS, gravis, 696; and see Hepatic 
necrosis, acute, 
neonatorum, 688. 
familial, 688, 689, 788. 

Idfoey, 1840, 1847. 
setiology of, 1847. 

amaurotie family, 1624, 1625, 1847, 1848. 

congenital, 1622. 

erenn type of, 507. 

definitions of, 1847, 1848. 

mleroc<H»halic, 1622. 

mongol type of, 1849. 

mongoloid type of, 1849, 1850. 

pathology of, 1847. 

resUeas, 1622. 

symptons of^ 1847-1850. 


IdioglOSSla, 1619. 

Idiots savants, 1848. 

Ileal stasis, diagnosis of, 620. 
in chronic appendicitis, 682. 
stomach, 609, 610. 

Ileitis, regional, 647, 648. 

Ileo-oseeal r^on, in relation to spread of 
actinomycosis, 186. 
sphincter, role of, in relation to 
infection, 648. 

-colitis, acute, 629. 

in whooping-cough, 112, 113. 
-colostomy for cancer of colon, 660; 
Ileostomy for intractable dysentery, 118. 

in ulcerative colitis, 655. 

Ileum, tuberculous ulceration of, 665. 
Ileus, chronic duodenal, 608, 609. 
Imbecility, 1847. 

moral, 1846, 1847. 

Immune bodies in yellow fever, 177. 
sera against meningococcus, 37. 
properties of, 6. 

therapy in murine strains of typhus, 270. 
Immunisation, active, 4. 
to scarlet fever, 64. 
to tuberculosis, 1213, 1214. 

Immunity, 3, 4. 
acquirk, 4. 
active, 4. 

in relation to vaccine therapy, 4. 
methods of producing, 4, 5. 
after trench fever, 284. 
after vinif< diseases, 9. 
artificial, 4. 
definition of, 3. 

factors determining differences of, 3. 
in acute poliomyelitis, 1668. 
in diphtheria, 106, 107. 
in measles, 140, 141. 
in whooping-cough, 110. 
individual, 3. 
natural, 3. 
passive, 4. 

in relation to serum therapy, 4. 
produced by virus diseases, 9. 
racial, 3, 79. 

spleen in relation to, 825. 

Impetigo, Boekliart*s, 1423. 
buUosa, 1421. 
eirolnata, 1421. 
contagiosa, 1420-1421. 
as a cause of bald patches, 1498. 
pediculi in relation to, 1421, 1442. 
neonatorum, 1421. 
pltyroides, 1423. 

Impotence, in Addison’s disease, 505. 
in Cushi^’s syndrome, 478. 
in chronic lymphatic leukaemia, 806. 
in diabetes, 417. 
in Qraves’s disease, 488. 
in Simmonds’s disease, 478. 
in tabes, 1645. 

suprarenal in relation to, 511. 
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Ifflpotenee, treatment of, 515. 

ImpUbes, obsessional, 1888. 

Inanition, mental disorder in, 1843. 
Inclusion bodies, 8. 

Incompetence, aortic, 932-935. 
causes of, 927. 
mitral, 938-940. 
pulmonary, 941, 942. 
relative, 927. 

dilatation causing, 927. 
tricuspid, 943, 944. 
valvular, 927. 

Inconsistencies and incoherences in schizo- 
phrenia, 1867. 

Incontinence of urine and feeces in epilepsy, 
1684. 


in oerebro-spinal fever, 61. 
in general paralysis, 1638. 
in lathyrism, 392. 

in lesions of corpus caUosum, 1627. 
in lethargic encephalitis, 1681. 
Inco-ordination in chorea, 1697. 
in tabes, 1646. 

Indicanuria, 1285. 

in acute intestinal obstruction, 673. 
in acute peritonitis, 764. 
in heat-stroke, 348. 
test for, 1285. 

Indicator method of estimating reaction of 
blood, 406. 

Indigestion, angina mistaken for, 986. 
Indigo-carmine for testing individual 
kidney function, 128^8. 

Industrial risks of poisoning, 361 et aeq, 
Infantiie eczema, 1412. 
hemiplegia, 1626-1628. 
paralysis, 47, 1668 ; and Poliomyelitis. 
Infantilism, 476. 
in glycogen disease, 693. 
intestinal, 633. 
with dwarfism, 476. 

Infarct, definition of, 1058. 
hsemorrhagic, 1058, 1059. 
pulmonary, characters of, 1163, 1164. 
white, 1068, 1059. 

Infarction of heart, 991 ; and see under 
Heart. 

of lungs, 864, 1162 ; and see under Lungs. 
Inf arete in endocarditis, 916, 
in septic endocarditis, 14, 921. 
of spleen, 827. 

in chronic myeloid leuksemia, 803. 
in typhoid, 

pulmonary, in arterial pysemia, 14. 
in heart failure, 864. 
in typhus fever, 279. 

Infection, 1-3, 11. 

as cause of chronic catarrhal colitis, 649. 
gonococcus, 21-23. 

immunity as result of recovery from, 4. 
in relation to arthritis, 1350. 
individual reactions to, 2. 
path of, 2. 


Infection, septic, anesmia in, 773. 
spreading, in intracranial abscess, 1553. 
streptococcus, 15, 16. 
subject of, 2. 
susceptibility to, 2. 

vitamin lack in relation to, 442, 447. 
terminal, 14, 16. 

Infections, acute local, immune therapy of, 
19. 

chronic local, vaccine therapy of, 18. 
local, in relation to septicssmia, 12. 
thrombocytopenia in, 813. 
tox{emias, mental disorders in, 1842, 
1843. 

Infectious diseases, 11-324. 

haemorrhagic tendency, in, 811. 
of doubtnil or unknown aetiology, 
285-300. 

Influenza, 167-173. 
acute pancreatitis in, 738. 
acute tracheitis in, 1120. 
aetiology of, 167, 168. 
age-incidence of, 167. 
and cerebro-spinal fever, 40, 46. 
and disseminated sclerosis, 1663. 
and lethargic encephalitis, 1577. ’ 

complications and sequelae of, 170, 171, 
1066. 

diagnosis of, 46, 88, 171. 
drug-treatment of, 172. 
febrile type of, 168. 
gastro-intestinal type of, 169, 170. 
general management of, 172. 
immunity after, 4. 
malignant type of, 169. 
mortality, 172. 
myocarditis in, 945. 
nervous type of, 170. 
prophylactic use of vaccines in, 172, 
prophylaxis of, 171, 172. 
respiratory type of, 168, 169. 
secondary infections in, 168, 172, 
streptococcus in, 15. 
symptoms of, 168-170. 
the pandemic outbreak of, in 1918-19, 
167. 

toxic cases, 169, 173. 
treatment of, 171-173. 
tuberculosis following, 170, 1193. 
variations in virulence of type, 167. 

“ Influenzal heart,” the, 170, 171. 
menlngltte, 168, 171, 1558, 1564. 

Infundibulum stenosis, 968. 

Inhalations for asthma, 1151. 
for bronchiectasis, 1168. 
for bronchitis, 1132, 1136, 1137. 
for lanmgitis, 1100. 
for dulmonary tuberculosis, 1211. 
in tracheitis, 1121. 

Inheritance in relation to tubercular in- 
fection, 31. 

Inhibltioas, lessened, in acute alcoholism, 
366. 
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Inman's dasBification of stages of tuber^ 
oolosis, 1203. 

inoculation with small-pox, 166. 

Insanity, see under Psychological Medicine 
and Mental. 

Insect blttt and stings, 325, 326, 1408, 1441. 
as cause of anaphylactic symptoms, 
326. 

as cause of angio-neurotic oedema, 
1074. 

as cause of cavernous sinus throm- 
bosis, 1061. 
treatment of, 326. 
venom, effects of, 326. 

Insect-bome virus diseases, 9. 

Insomnia in cerebro-spinal fever, 38, 39. 
in influeiiza, 173. 
in lethargic encephalitis, 1679. 
in pneumonia, 1228, 1234. 
in sleeping sickness, 258. 
in trench fever, 282. 
in typhus, 276, 278, 279, 280. 
in yellow fever, 178. 

Inspection of chest, 1081, 1082. 

Insulin, 412, 421-425, 736. 
action of, in diabetes, 413, 414. 
and dextrose in angina pectoris, 989. 
dosage of, 413, 421-423, 424. 
effects of overdose of, 413. 
in Graves’s disease, 489. 
in heart failure, 869. 
in mental disorders, 1819. 
in relation to the prognosis of diabetes, 
419. 

in schizophrenia, 1876. 
properties of, 412-414. 
protamine, 424, 425. 
r61e of, in body, 412. 
standardisation of, 412, 413. 
tbyrotoxine antagonistic to, 488. 
treatment of dia&tea by, 421-425. 
with dextrose in necrosis of liver, 697. 

Intellectual powers, epilepsy in relation U\ 
1685, 1836. 

Intelligence tests, 1848, 1850. 

Intention tremor in cerebellar lesions, 1533. 
in cc*rebral diplegia, 1623. 
in disseminate sclerosis, 1655. 
in Friedreich’s ataxy, 1666. 

Inter^auricnhur septum, patent, 967. 
prognosis of, 974. 
symptoms of, 971, 972. 

Intermission of pulse, 883. 

Intermittent claudication, 1033, 1041, 104^. 
lever, 238. 
hydrarthrosis, 1367. 
treatment of syphilis, 220, 221. 

Internal eapsnie, locaJi^tion of lesions of, 
1630. 

Intermptcd breathing, 1082. 

Interstitial neuritis, 1768; and see under 
Neuritis. 

Intertrigo, 1409. 


Inter-ventrlenlai septum, patent, 666. 

prognosis oi^ 974. 

symptoms of, 072 ; and see Hoger’s 
disease. 

Intervertebral disk, rupture of, 1773-1774. 
Intestinal absorption, defective, in idio- 
pathic steatorrhesa, 636. 
in sprue, 638, 6^. 
results of, 627. 
anthrax, 69. 
antiseptics, 632, 1338. 
carbohydrate dyspepsia, 644. 
flora, 615. 

Indigestion, chronic, 633. 
infantiltom, 638. 

Infection in tuberculosis, 30. 
infections, achlorhydria predisposing to, 
564, 565. 

intoxication by B. coli, 24. 
lesions in bacterial food poisoning, 399. 
motor functions, examination of the, 
612-614. 
movements, 610. 

excessive stimulation of, 624. 
obstruction, acute, 670-675. 
parasites causing amemia, 770. 

obstruction, 323. 
sand, 643. 
sepsis, 676. 

in relation to arthritis, 1390. 
stasis in relation to constipation, 619. 
stricture, congenital, 670. 

spasmodic, 617. 

toxcemla, 897. 

ulcers in amoebic dysentery, 263. 
ill bacillary dysentexy, 116, 117. 
in kala-azar, 252. 
in typhoid, 80, 84. 

worms, as oauae of appendicitis, 670. 
Intestine, small, conditions in, interfering 
with absorption of P.A. factoi*, 
779. 

protective rdle of stomach to, 660. 
Intestine^ actinomycosis of, 186. 
albuminuric ulceration of, 1290. 
diseases of the, 609-682. 
examination of the, 611-016. 
functional disorders of the, 617-628. 

divisions of the, 609. 
htemorrhage from, in paratyphoid fever, 
95. 

in typhoi^ 80, 83, 84, 90. 
motor functions of, 612-614. 
organic diseases of the, 646-682. 
palmtion of, 612, 613. 
perforation of, in paratyphoid fever, 95. 

in t^hoid, 80, 82, 84, 90. 
sigmoidoBcopic examination 117, 616. 
small, 609. 

X-Ray examination of, 011, 012, 613, 
614. 

Intoxication, aleohoUe, diagnosis of, 366* 

367. 
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Intoxleationr alcoholic, symptooiB of, 356, 
367. 

bacterial, 11, 

Intoxications, 3. 

mental diflorders in th», 1836-*1842, 
Intracerebral administration of anti-menin- 
gococous sernm, 60. 

Intra-cisternal administration of anti- 
meningococcus serum, 50. 
Intracranial abscess, 1652; and see En- 
cephalitis, suppurative, 
blood-pressure, 1541. 
pressure in relation to symptoms, 1538, 
1539. 

increased, causing vomiting, 670. 
tumours, 1535-1545. 
mental symptoms of, 1641, 1827, 1828, 
1834, 1835. 

Intradmial test for small-pox, 154. 
for tuberculosis, 34. 

Intramuscular administration of arsphena- 
mine preparations, 210. 
injection of quinine, risks of, 246. 
use of diphtheria antitoxin, 107. 
of mercurial preparations in syphilis, 
216, 216. 

Intrathecal administration of anti-menin- 
gococcuB serum, 50. 
use of tetanus antitoxin, 66. 
Intratracheal injections for bronchiectasis, 
1158. 

Intravenous administration of arsphenamine 
preparations, 210. 
use of iodides in syphilis, 220. 
mercury in syphilis, 216, 
quinine in malaria, 245. 
Intra-ventricular heart-block, 911. 

electro-cardiogram of, 1021. 

** Intrinsic factor,” absence of, in pernicious 
aneemia, 778. 

Intubation in diphtheria, 108. 

in whooping-cough, 114. 

Intussusception, 116, 117, 662, 670, 

671. 

acute, 670, 674. 
chronic, 662, 663. 

Inunction mercurial treatment, 215. 
Involutional affective disorders, 1863. 

paranoia, 1828. 
lodamcBba btttschlil, 264. 

Iodide eruptions, 1447. 

of potassium, in aotinomyoosis, 188, 
1217. 

in lead poisoning, 369. 
in syphUis, 220. 

Iodides in actinomycosis, 188, 1217. 
in aneuiysm, 1050. 
in blastomycosis, 191. 
in hyperpietio kidney, 1323. 
in syphiliB of liver, 716. 
in syphilitic Tascnlar disease, 1033. 
risk of, in syphilitic stricture of the 
trachea, 1128. 


Iodine, oollosol, in lethargio enceplioUitiii, 
253. 

deficiency as a cause of goitre, 496, 497. 
in rheumatio fever, 295. 
nascent, in lupus of nose, 1094. 

in pulmonary tuberculosis; 1210. 
preparations for syphi^, 220. 
rfile of, in thyroid activity, 485. 
use of, in goitre, 497, 498. 
in Graves’s disease, 489, 490. 
lodism, 715. 

Ionisation treatment of arthritis, 1861<i ■ 
of hay fever, lOQO. 

Ipecacuanna in amcsbic dysentery, 269, 
Irido-cyclitis as a complication of mumps, 
165. 

in Heerfordt’s disease, 533, 

Iridoplegia, reflex, 1507-1508. 

Iris, atropMc changes in, 1508. 

Irish race in relation to tubercle, 31, 1188. 
Iritis due to syphilitic arteritis, 1032. 
gonococcal, 22. 
in congenital syphilis, 205. 
in small-pox, 152. 
malarial, 243, 

punctate, in onchocerciasis, 318. 

Iron, assimilation of, stomach conditions 
affecting 669, 666, 566. 
deficiency, symptoms other than aneonne 
due to, 776. 

deposit of, in hsBmochromatosis, 707. 
in hffimorrhagio anaemia, 774. 
in hypochromic ansemia, 774, 778. 
in nutritional anaemia, 775. 
in pernicious an<*vmia, 783. 
metabolism and oUmination of, 707. 
poisoning, 821. 

preparations of, choice of, 821. 

in treatment of ansemia, 821. 
value of, in anaemias, 776, 821. 
Irradiation of foods, 444. 

Irregular action of heart, 883, 884. 

in auricular fibrillation, 898. 
Irregularity, sinus, 886 ; and see Arrhythmia. 
Irritable heart, 880. 

of soldiers, 877. 

Ischmmie fibrosis, 949, 1036. 

Isogel in constipation, 621. 

Iteh, camel, 325. 
copra, 325. 

dhobie, 1403, 1436, 1497. 
ground, 321. 

Itching in atriplioism, 392. 
in pediculosis, 1442. 
relief of, 1416. 

Ixodes holoeyolna, 324. 
rlcinus, 324. 

Jacksonian fits, 1677, 1679, 1680, 1661. 
for occipiW localisation, 1529 
in cerebral syphilis, 1633. 
in intracranial tumour, 1542. 
in lesions of motor area, 1528. 
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Jaeksoitian fits in lesions of temporal lobes, 
1529. 

JaekBon*8 syndrome, 1520. 

Jaequet*s erythema infantum, 1410. 

Jactitation in epilepsy, 1679. 

Jalfe's test for oreatinin, 1284. 

Japanese laequer, dermatitis from, 1408. 
river fever, 271 ; and see Tsutsugamushi 
disease. 

Jargon aphasia, 1611, 1613. 

Jarlseh-Herxheimer reaction, 213, 214. 

Jaundiee, 683-691. 
aeholuric, 689-691, 787. 
after arsphenamine preparations, 210, 
211, 213, 374. 
prevention of, 213. 
eatarrhal,* 693-695. 
etiology of, 684, 694. 
diagnosis of, 695. 
in influenza, 170. 

ehronie splenomegalic haemolytic, 689- 
691. 

course of^ as guide to diagnosis, 687. 
diagnosis of, 685-688. 
difierential diagnosis of causes of, 686-688. 
due to ascarides, 323. 

' faeces in, 685, 687. 
familial, 688, 689. 
hsmolytie, 683, 687. 
hepatic, 683. 
herediteuy, 689. 
in aoute necrosis of liver, 696. 
in acute necrosis of pancreas, 738. 
in blackwater fever, 249. 
in cancer of gall-bladder, 734. 
in cancer of uver, 684, 718, 719. 
in cancer of the pancreas, 684, 745. 
in cancer of stomach, 684. 
in cholecystitis, 724. 
in chronic pancreatitis, 741. 
in cirrhosis of liver, 703. 
in congestion of liver, 691, 
in gall-stone disease, 684, 730. 
in heart failure, 855. 
in hydatids, 684, 715. 
in Hodgkin’s disease, 843. 
in Infants, simple, 688. 
in influenza, 170. 
in kala-azar, 253. 
in malaria, 243. 
in the newly bom, 688. 
in paratyphoid fever, 96. 
in pneumonia, 1228, 1231. 
in portal pyaemia, 14. 
in relapsing fever, 234, 235. 
in Rocky Mountain tick typhus, 274. 
in Bpirochaetosis ictero-hmmorrhagica, 
232. 

in subacute hepatic necrosis, 697. 
in suppurative pylephlebitis, 722. 
in syphilis of liver, 713, 714. 
in typhus fever, 279. 
in yellow fever, 179. 


Jaundiee, infective, 698. 
leptospirosis and, 229, 230. 
mental symptoms in, 1846. 
obstructive, 683, 684, 685. 

from intestinal worms, 323. 
pathology of, 683, 684. 
pruritus in, 685, 1397. 
recognition of, 685, 686. 
spiroohaetal, 232. 
symptoms of, 684, 685. 
syphlltle, 713. 
toxio, 211, 213, 374. 

in trinitrotoluene poisoning, 386. 
treatment of, 688. 
urine in, 684, 686. 

van den Bergh reaction in, 686, 686. 

Jaw, affection of, in actinomycosis, 186. 
fixation of, in septic throat or teeth, 55. 

Jejunostomy in acute dilatation of stomach, 
608. 

Jelly-fish stings, 332. 

Jenner and vaccination, 157. 

Jews, frequency of amaurotic familial 
idiocy in, 1624. 
of chorea among, 1698. 
of diabetes moUitus among, 408. 
of pentosuria in, 429. 
of polycythoimia vera among, 793. 
of suprarenal cortical hyperplasia 
among, 509. 

infrequency of pernicious anaemia among, 
778. 

liability of, to Gaucher’s disease, 834. 
to Ivaurenco-Moon-Biedl syndrome 
480. 

to Niemann-Pick’s disease, 835. 
to thrombo-angiitis obliterans, 1033. 
relative immunity of, to pulmonary 
tubercle 31, 1 188. 

Joffroy’s sign in Graves’s disease, 487. 

Joint effusions (pseudo-arthritis), 1367. 
lesions in undulant fever, 129. 
pains in Henoch’s purpura, 816. 
in rat- bite fever, 237. 
in rheumatic fever, 289. 
in septicmmia, 13. 
in undulant fever, 129. 
in yaws, 226. 

swellings accompanying toxic rasho^-^, 
1074. 

symptoms in serum sickness, 8. 

Joints, afleotions of, in hasmophilia, 818. 
in syphilis, 200, 202, 203, 206. 
diseases of the, 1360-1374. 
effusion of fluid into, 1367. 
hsemorrhages into, in haemophilia, 818. 
routine of examination of, in arthritis, 
1359. 

Jousset’s “ inoscopy,” 1252. 

Jugular pulse in heart disease, 860. 
veins, distension of, in auricular fibriila- 
tion, 899. 

Juxta-artleular nodes, 228, 229. 
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Kabiire disease, 310. 

Kaflndo, 303. 

Kahler*s disease, 1390. 

Kahn reaction in glandular fever, 287, 
for syphilis, 196. 

Kakkd, 459. 

Kala-azar, 251-255. 

Kanyemba, 304. 

KaoUn in acute diarrhoea, 627. 

K^|)OSi, multiple idiopathic sarcoma of, 
1487. 

“ Kata •• thermometer. Hill's, 347. 
Katayama disease, 310. 
formosana in relation to schistosomiasis, 
309, 

n(KM)phora in relation to schistosomiasis, 
309. 

Kayser-Fleiseher zone of corneal pig- 
mentation, 1673. 

Keloid, 1486. 

Kendal’s fever, 176. 

Kerandel’s sign in African trypanosomiasis, 
258. 

Kerasln, 834. 

Keratlnbatlon in vitamin A deficiency, 442. 
Keratitis in congenital S 3 ^hilis, 205. 
in onchocerciasis, 318. 
in small-pox, 152, 156. 

Keratodermia blennorrhagioa, 1357. 
Keratoma, senile, 1482. 

Keratosis, follicular, in scurvy, 451. 
gonorrhoeal, 1466. 
pharyngls, 541, 542. 

Kerlon celsi, 1434. 

Kemlcterus, 1675. 

Kemig’s sign in acute poliomyelitis, 1570. 
in cerebro-spinal fever, 38. 
in lethargic encephalitis, 1581. 
in meningeal spirochsstosis, 233. 
Kerose,” 1401, 1430. 

Ketonuria, 1294, 1295. 
causes of, 1294. 
tests for, 1295. 

Ketosis, 407, 410. 

Kharophen, 214. 

Kharsivan, 208. 

Kharsulphan in syphilis, 208. 

Kidney, adeno-carcinoma of, 1343. 
adenoma of, 1343. 
amyloid infiltration of, 1040, 1328. 
atheromatous, 1320. 
benign growths of the, 1343. 
blastomycosis of, 191. 
the cardiac, 1297. 

circulatory disturbances of, 1297, 1298. 
coliform infection of, acute, 25. 
congestion of, 1297, 1298. 
cysts of the, 1345, 1346. 
mffuse hyperplastie arteriolar sclerosis 
of, 1316. 

diphtheritic lesions of, 98. 
disease in relation to cirrhosis of liver, 
705. 


Kidney diseases, classification of; 1299.. 
diseases of the, 1283-1349. 
dysembryomata of, 1343. 
fibromata of, 1343. 
function, estimation of, 1286-1288. 
function of individual estimation of, 
1287, 1288. 
granular, 15, 1317. 
hypernephroma of, 1343. 
hyperpietic, 1319, 1320. 
in relation to regulation of blood, 406. 
infarction of, 1058, 1059, 1298. 

in septic endocarditis, 921. 
lardaceous disease of, 1328-1330. 
large whit^ 1309. 

lesions of, in blackwater fever, 247, 
in diphtheria, 98. 
in gout, 432. 

in hyperparathyroidism, 498, 499. 
in malaria, 241. 

in malignant hypertension, 1067, 1068. 
in spirochsetosis ictero-hssmorrhagica, 
231. 

in yellow fever, 178. 
malignant tumours of, 1343-1345. 
movable, 1346-1349. 
polycystic disease of the, 1345, 1346. 
sarcoma, 1343. 
secondary contracted, 1309. 
senile, 1320, 1321. 

symptoms in septic endocarditis, 921. 
toxscmic, 1299, 1301. 
tuberculosis ol the, 1336, 1337. 
tumours of the, 1343-1345. 
waxy, 1328. 

disease of arterioles of, 1040, 1329. 
Kidneys, uratic deposits in, 432. 
Kiesselbach’s area, common source of 
epistaxis, 1088. 

King’s yellow, 371. 

Kink, pelvi-rectal in relation to megaoolon, 
664. 

Kinking of ureter, 1347. 

Kinks, intestinal, in visceroptosis, 748. 
Kiebs-Loeflier bacillus, 96, 97. 

Kline reaction for syphilis, 196. 

Kiumpke’s palsy, 1759, 1777. 

from birth injury, 1777. 

Knee-jerks, in beriberi, 460. 
in diabetes, 417. 
in heat hyperpyrexia, 349. 
in tabes, 1642, 1644. 

Knife-rest crystals in urine, 1285. 

Knoppe spider, 328. 

Koeh, J., and the B. tuberculosis, 1189. 
Koch’s bacillary emulsion, 1211. 
comma vibrio, 119. 

subcutaneous test for tuberculosis, 33. 
tuberculins, 35, 1211. 

KoUonychia, 547, 776. 

Koplik’s spots in measles, 136, 140. 
Korsakoff’s syndrome, 359, 1781, 1825, 
1826, 1838, 1842. 
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Korsakoff’s syndrome. Dot confined to 
alconolios, 1825. 
symptoms of^ 1825. 

Krait bites, 331. 

Kronig’s Isthmus, 1198. 

Kubisagari, 301. 

Kyphosis in acromegaly^ 473. 
in Cushing's basophilism syndrome. 475. 
in osteo-arthritis hypertrophica, 1359. 
in rickets, 457. 

Labia, primary syphilitic sore of, 196. 
Labio-glosso-phanfngeal pmlysis, 1747. 
Laboratory workers, liability of, to un- 
dulant fever and tubersemia, 130. 
Labyrinth, involvement of, in scarlet fever, 
71. 

Labyrinthine vertigo, 1517 ; and ate 
M5ni5re’s disease. 

Lachrymal gland, swelling of, in mumps, 
164. 

Laequer, Japanese, dermatitis from, 1408. 
Lactation, mental disorders associated 
with, 1845. 
psychoses of, 1845. 

Lacteal obstruction, results of, 636, 637. 
Lactic aeid in resting juice in cancer of 
stomach, 602. 

Laetoflavin (riboflavin), 448. 

Lactose, tests for, 418. 

Lactosuiia, 429. 

Ladder diet for diabetes, 421, 422. 

Laelaps australicensis, 270. 

Laennec’s cirrhosis, 700. 

“ perles " in asthma, 1150. 
in bronchitis, 1138. 

Lsevulose, tests for, 418. 
tolerance test of hepatic function, 682, 
683. 

Lsevuiosuria, 429. 

Lake’s mixture for local use in laryngeal 
tuberculosis, 1108. 

Lulling, 1618. 

LamhUa intestinalis, 267 ; and see Giardia. 
Landry’s paralysis, 1785, 1788. 

Lange’s colloidal gold te&i in disseminated 
sclerosis, 1657. 

in syphilis of nervous system, 1558, 
1629, 1630. 

Langerhans, islands of, in diabetes, 410, 
412, 415. 
structure of, 412. 
tumours of, 414. 

Lardaceln, 1329. 

Lardaeeous disease, 1328-1330. 
following empyema, 1256. 
in bronchiectasis, 1156. 
in chronic tuberculosis, 1202. 
of arteries, 1040. 
of spleen, 1040. 

Larva mlgrans, 1498. 

Laryngeal affections in diphtheria, 104. 
in measles, 138, 141, 142. 


Laryngeal affections in small-pox, 149, 152, 

156. 

in whooping-cough, 113. 
complications in small-pox, 149. 
crises, 1114. 
in tabes, 1647. 
treatment of, 1651. 
diphtheria, 100, 104, 108. 
mortality of, 106, 

nerves, pressure on, by thoracic 
aneurysm, 1046. 

recurrent, in cancer of, ossophagus, 

557. 

obstruction, causes of, 104, 105. 
paralysis, 1112-1116, 1618, 1519. 
abductor, 1113. 
adductor, 1115. 
eetiology of, 1115. 
bilateral reeurrent, 1113. 
diagnosis of, 1113, 1114. 
functional, 1115, 1116. 
in mediastinal tumour, 1280. 
prognosis of, 1116. 
total reeurrent, 1113. 
treatment of, 1115. 
varieties of, 1115, 1116, 1519. 
signs of aortic aneurysm, 1045, 1046. 
spasm, death from, in whooping-cough, 
113. 

spasms in hydrophobia, 1586. 
stridor, congenlt^ 1104. 
symptoms in chronic arsenical poisoning, 
372. 

in influenza, 169. 
in measles, 138, 142. 
ulceration in paratyphoid fever, 95. 
in typhoid fever, 85. 
syphilitic, 1105. 
tuberculous, 1106, 1107. 

Laryngectomy, indications for, 1112. 
Laryngismus stridulus, 1117, 1118, 1785. 
ffitiology of, 1117. 
in relation to adenoids, 1007, 1117. 
in rickets, 467. 
symptoms of, 1117. 
treatment of, 1117, 1118. 

Laryngitis, acute, in children, 1099, 
1100. 

aeute catarrhal, 1099, 1100. 
ehronie, 1102-1104. 
diagnosis of, 104. 
in measles, 138, 142. 
membranous, 1102 
osdematous, 1101, 1102. 
sioea, 1103. 
spasmodic, 1100. 
stridula, 1100. 

in relation to adenoids, 1097, 1100* 
syphilitic, hoarseness in, 1105. 
tuberculous, 1106. 

Laryngo-flssuro, indications for, 1112. 
-traeheo-hronehitls, acute fulminating, 
1101 . 
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Larynx^ affections of the, in typhoid, 80, 
85. 

anfldomats of, 1109. 
angio-neurotic oedema in, 1101. 
chondroma of, lioo. 
cicatricial stenosis of, ills, 1119. 
cysts of, 1109. 

<£phtheritic infection of, 98, 100. 
diseases of the, 1099-1119. 
epithelioma of, llio, llll. 
fibroma of, 1108, 1109. 

Upoma of, 1109. 
lupus of, 1106. 

malignant tumours of, 1110-1112. 

Krishaber's classifioation of, 1110. 
multiple papillomata of, 1110. 
myxoma of, 1109. 
necrosis of, in small-pox, 162. 
oedema of, 1101. 
oedema of, in erysipelas, 20. 
papilloma of, 1109. 
paralysis of, 1112-1116, 1514. 
perichondritis of, 1118. 
spasmodic affections of, 1116-1118. 
syphilis of the, 1105, 1106. 
syphilitic stenosis of the, 1106, 1118. 
tuberculosis of, 1106-1108, 1193. 
tumours of, 1108-1112. 

Latah, 301. 

Lateral bands, in pharyngitis, 538, 541. 
recess, localising symptoms of lesions of 
1536. 

neurofibromata of, 1635. 
sinus, thrombosis of, 71 1(»60. 

Lathyrism, 391, 392. 

Lathyrus sativus, eating of, the cause of 
lathyrism, 391. 

Latrodectus conclnnus, 328. 
geometricus, 328. 
hasseltii, 328. 

Indlstlnotus, 328. 
mactans, 328. 

Laurence-Moon-Biedl syndrome, 480. 
Laveran’s work on malaria, 238, 

Laverania malarlse vel prsecox, 239 ; and 

aee Plasmodium falciparum. 

Lead, abortifaoient uses of, 362. 
elimination of, 368, 369. 

acidosis in relation to, 368. 
excretion of, 363. 

for protection against X-ray injury, 363, 
356. 

Lead, eoUc, 360, 361, 365, 368, 675. 
encephalopathy, 364, 366, 368. 
in healthy urine, 363. 
neuritis, 361, 1789 ; and see nTidsr Neuritis, 
occupational risks from, 361, 362. 
palsy, 363, 365. 
poisoning, 360-376. 
accidental causes of, 362. 
acute, 860, 361. 

status epileptiouB in, 1688. 
alcoholism predisposing to, 861, 


Lead poisoning, and atheroma, 1938, 
antidote to, 361. 
chronic, atioloj^ of, 361, 362. 
pathology oC362-364. 
prognosis of, 364, 366. 
prophylaxis of, 366, 367. 
symptoms of, 364, 366. 
trades liable to, 361^, 362, 364. 
treatment of, 366-3*60. 
poisoning, chronic, clinical ^toiyof, 364. 
diagnosis of, 366. 
mental disorder in, 1842. 
occupational, prevention of, 366, 867. 
poisoning, enterospasm in, 365, 368, 617. 
gout in relation to, 364, 430. 
high blood-pressure in, 364. 
in relation to arterial hyperplastic 
sclerosis, 1035. 
mental disorder in, 1842. 
sources of, 361, 362, 364. 
storage of, in the body, 363. 
tetra ethyl poisoning, 369, 370. 

Leads in electro-cardiography, 1000, 1001. 
League of Nations Health Organisation 
programme for treatment of 
syphilis, 220, 221. 

Leber^s type of familial optic atrophy, 
1504. 

Lederer, acute hmmolytlo anamla of, 789. 
Leeches for pain of pleurisy, 1246. 
for passive hyperesmia of lung, 1161. 
in distension of right chambers of heart, 
872. 

Lees’ inhalation treatment of tuberculosis, 

‘ 1211 . 

Lelshmania brazillensls, 256. 
donovani, 251. 

Infantum, 251. 
tropica, 255. 

Leishmanial parasites, 251. 

Leishmaniasis, 251-257. 

American dermal, 256, 257. 
post-kala-azar dermal, 253. 

Lemons, anti-scorbutic value of, 449, 450. 
Lenticular degeneration, chronic, cirrhoHi.s 
of liver in relation to, 701. 
hepato-, 1673. 

ganglion, injury to, results of, 1505. 
opaeltfesin hypoparathyroidism, 501. 
progressive, 1673. 

Lentigo, 1490. 

Leonine facies of leprosy, 122. 

Leontiasis ossea, 1379. 

Lepothrix, 1441. 

Lepra reaction, treatment of, 124. 

Leprosy, 121-124. 

ffitiology of, 121. 

Asturian, 463. 
ansssthetio, 122, 123, 1397. 
cutaneous, 122. 
diagnosis of, 123. 
distribution of, 121. 
eruption in, 122. 
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t^fx/K^wemn, m, 

HBOcnof MMAd. 121, 122. 

nerv<»» ISl, 
nodtiLur, lt2» 
of tiaoh<Ms 1125. 
potholo^y of» 121, 122. 

{urognomin, 123. 
pro^ylaxb in, 123, 
symptonui of, 122, 123. 
tranflmissible only to man, 121. 

' treatment of, 123, 124. 

tuberonlons, 123. 

Leptaiol in heart disease. 868. 
LeptomenlngltlSy 192, 1556, 1631. 

Leptos^ hutumiialiB, 230. 
cani 60 la» 229, 230. 
grippo-t^hosus, 229, 230. 
hebdomadls, 229, 230. 
pyrogenes, 230. 
strains of. 229, 230. 

Leptospira ietero-hsemorrhagise, 229, 230, 
231. 

Leptospirosis, 229, 230. 
and jaundice, 229, 230. 
clinical picture of, 229. 
without jaundice, 230. 

Lethargle eneephalttls, 1576 ; and aee 
Encephalitis, lethargic. 

Lethargy in lethargic encephalitis, 1579. 
in 1 apid aviation ascents, 339. 
in sleeping sickness, 258. 

Leudn in pancreatic cysts, 743. 
in urine, 1297. 

in cirrhosis of liver, 705. 
in erysipelas, 697. 
in leukemia, 697. 
in necrosis of liver, 697. 
in small-pox, 697. 
in typhoid fever, 697. 

LeuoobUln in sprue, 639. 

Leucocyte count in leuco-erythroblastic 
anemia, 783. 

in prognosis of septicemia, 13. 
Leucocytes, diOorential count of, 796. 
in gastric “ resting-juice,” 667. 
in relation to immunity, 796, 797. 
normal number of, 706. 
role of, 796. 
varieties of, 796. 

Leucooytosls, 796, 797. 
in abscess of lung, 1179. 
in acholuric jaundice, 690. 
in acute appendicitis, 678. 
in acute endocarditis, 016. 
in acute poliomyelitis, 240. 
in ammbic abscess of the liver, 710. 
in badUary dysentery, 117. 
in cerebro-spinal fever, 38, 40. 
in cholera, 119. 
in diphtheria, 101* 
in diverticulitis, 661. 
in empyema, 1257. 
in filamsis, 317* 


in gout, 

in Hodgkin^fl diseato, 843. 

in leptospirosis, 220. 

in leukemia, 802, 804, 806. 

in lobar pneumonia, 1229, 1236. 

in measles, 136, 138. 

in mumps, 164. 

in the new- bom, 796. 

m Oioya fever, 131. 

in perinephric abscess, 1335. 

in piague, 126. 

in polyoythfiemia, 794. 

in pregnancy, 796. 

in py^tis, 1331. 

in relapsing fever, 235. 

in rhenmatic fever, 290 

in Kooky Mountain tick typhus, 274. 

in scarlet fever, 68. 

in septic endocarditis, 919, 922. 

in spirochaetosis, 232, 233. 

in suppurative encephalitis, 1552. 

in suppurative pylephlebitis, 722. 

in syphilis, 201. 

in trench fbver, 283. 

in tuberculous meningitis, 48. 

in typhoid, 83, 85. 

in typhus, 278. 

in whooping-cough, 111, 113. 

neutropdl, 796. 

pathological, causes of, 796. 

physiological, 796. 

stimulants of, 17. 

Leueodennla, 1490. 
in the tropics, 1494. 
syphilitic, 198. 

Leueopenla, 799. 
causes of, 799. 

conditions of occurrence of, 799. 

in benzene poisoning, 383. 

in dengue, 181. 

in indueiiza, 170. 

in kala-azar, 253. 

in measles, 138. 

in phlebotomus fuver, 181. 

in relapsing fever, 236. 

in relation to bacterial attack, 799. 

in typhoid, 85. 

in typhus, 278. 

primary splenic granulocytopenic, 800. 

Leucoplakla, 203, 204. 

Leukasmla, 802-800. 
acute, 806-809. 
ffitiology of, 806, 
anginal type of, 807. 
diagnosis of, 808, 809. 
experimental, 802. 
haematology and pathology of, 808. 
heemorrhagio type of, 807. 
leucopenic cases of, 808. 
prognosis aiid treatment of, 809. 
symptoms of, 806-808. 
tumours in, ^7, 808. 
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*«**M>I*, (stiologjr of, 802. r 

806, 808. “?? 

^mphadenoma cntis, 1480. m 

blood nn« acid ia, 430. ijm 

dmnie lympluitie, 806, 806. uS 

myeloid, 803-806. 
elaaaifioatioa of, 802, 803. 
cntis, 1480. 

eotinophiUc, 797, 798, ,,, 

ieneopralo, 806. 

mixed, 784, Up, 

moaooytie, 802, 833. '' 

myelocytic, 803. Upi 

prurituB in, 1402. LiiH 

relation of, to neoplasms, 802. Lilp( 

spleno-medollary, .8u3. bi 

symptoms of, 104, 803, 804, S05, 806, 807, Lipi 
808. 0 

terminal infection in, 15. Lls] 

treatment of, 804, 805, »06, 809. Us! 

typos of, 802. Utt 

LeukansBinlay 783, 784. LItl 

Leukosis, 802. 

Levator auJ muscles in leUtion to oonstipa- d 

tion, 622. Uv 

in relation to visceroptosis, 750. a 

Levi-Loraine syndrome, 476. 

Uoe ill relation to relapsing fever, 234, 235. 


Upamia in diabetes, 419. 
rednaiis, 417. 

Totinal vessels in, 416. 

Lipase, 737. 

Lipiodol, intrathecal injection of, for 
diagnostic purposes, 1722. 
use of, in diagnosis of broimhieotasis, 
1156. 

use of, in diagnosis of tumours of luns. 
1223. 

Llpodystrophia progressiva, 439. 

symptoms of, 439. 

Lipoma ol skin, 1437. 

Lipomata in adiposis dolorosa, 478. 
Lipomatoses, the, 439, 440. 

sites of fatty deposit in, 440. 

Lipomatosis, nodular circumscribed, 440. 

of the neck, dlifuso symmetrical, 440. 
Lisping, 1619. 

LLssauer type of general paralysis, 1639. 
Litten’s sign in pleural adhesion, 1248. 
Little’s area as common site of epistaxis, 
1088. 

disease, 1621, 1622. 

Liver, actinomycosis of, 186. 
acute and subacute necrosis of, causes of, 
695, 696. 

necrosis of, 696, 697. 


in relation to trench fever, 281, 284. 
in relation to typhus fever, 275, 280. 

Lice-borne relapsing fevers, 235. 

Lichen obtusus, 1474. 
pilaris, 1474. 
planus, 1473-1475. 
ffitiology, 1473. 
annul£ns, 1474. 
atrophieus, 1474. 
bypertrophicus, 1474. 
linearis, 1474. 
verrucosus, 1474. 
sorofulosorum, 1463. 
simplex ehronieus of Vidal, 1474. 
spinulosus, 1474. 

LicheDlflcatlon in pruritus, 1403, 1414, 1419. 
of anus and vulva, 1414. 

Ligaments, fibrositis of, 1369. 

Ligature of arteries for aneurysm, 1050, 
1061, 1062. 

of veins for aneuiprsm, 1051. 

Liffhtnlna nalns in subacute combined 
degeneration, 1738, 1742. 
in syphilis, 200. 
in syringomyelia, 1729. 
in tabes, 1642, 1646, 1649. 
treatment of, 1651. 

-stroke, death from, 345. 
injurieB in, 344, 346, 346. 

f Jirnmaa. truncatula in relation to fascioli- 
asis, 305. 

Unea atrophleee in typhoid, 86. 

Lines distenss in Cushing’s syndrome, 
476. 

Lioguatula serrata, 325. 


symptoms of, 696, 697. 
yellow atrophy of, 696 ; and see Liver, 
acute necrosis of. 

ammbie abscess of, 263, 264, 709-711. 
and stomach treatment of anaemia, 821, 
822. 

as store-house of vitamin A, 442. 
attacks, 700. 
cancer of, 602, 717-720. 
aetiology and pathology of, 717, 718. 
diagnosis of, 719, 720. 
primary, 717, 718. 
prognosis of, 720. 
secondary, 718. 
sites of, 717, 718. 
spread of, 717, 718. 
symptoms of, 718, 719. 
treatment of, 720. 
tumour in, 719. 
eells, necrosis of, 696. 
cirrhosis of the, 698. 
ffitiology of, 701. 
age-incidence of, 701. 
alcohol in relation to, 358, 701, 702. 
associated with chronic lenticular 
degeneration, 701. 
with splenic anaemia, 701, 839. 
biliary, 698. 

compensatory portal circulation in, 
702. 

diagnosis of, 705, 706. 
forms of, 698. 

geographical distribution of, 700, 701 
hsematemesis in, 679, 703. 
hsematoporphyrinuria in, 1295. 
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Liver elrrliosis in diildren, 700. 
in chronio aicoholism, 368. 
in clonorchiasis, 307. 
in hepato-lenticular degen€rationf 
1673. 

in kala*azar» 252. 

in relation to hcBmoohromatostB, 707. 
in sokistosomiasis, 309. 
megalocytic ana3mia in, 780. 
miiltUobiilar,i 700. 
not necessanly alcoholic, 701. 
pathology of, 698, 699, 701, 702. 
perioellular, 698, 712. 
perilebular, 698, 699. 
poisons in relation to,701, 702. 
portal, 700. 

obstmetion in relation to, 702, 704. 
prognoBiB of, 706. 
symptoms of, 702-705. 

83^1i]litio, 712-715. 
teminai infecti(»i in, 15. 
treatment of, 706, 707. 
tuberculous disease with, 705. 
conditions of, in relation to jaundice, 687. 
congestion of the, 691, 692. 
diseases of the, 682-720. 

megalocytic anaemias in, 780. 
dullness in acute peritonitis, 754. 
enlarged, in acute necrosis, 697. 
in cancer, 718. 
in cirrhosis, 702, 703. 
in congenital syphilis, 712, 713. 
in conation, 691. 
in epidemic catarrhal js undice, 698, 
in Gaucher’s disease, 834. 
in glycogen disease, 693. 
in hepatitis and absoebs, 709. 
extract, anaemias responding to, 468, 
779-780. 

in heemorrhagic scarlet fever, 78. 
in pellagra, 448. 
in sprue, 641. 

extracts, preparations of, 821. 
fatty degeneration of the, in ackee poison- 
ing, 390. 
fibrosis of, 702. 
gummata of, 713, 714. 
hobnailed, 702. 

in hepato-lentieuUr degeneration, 
1673. 

hydatid of the, 315, 716-717. 
hydatid abscess of, 716. 
in amoebic hepatitis and abscess, 710, 
711, 712. 

in blackwater fever, 247. 

in heart failure, 864, 855- 

in Hodgkin’s disease, 841. 

in hydatid disease, 314, 315. 

in malaria, 241, 243. 

in relation to metabolism, 394, 395. 

in small-pox, 147. 

in spirochskosis iotero-heemoxrhagica, 

232. 


Liver» Infeotlons of, 693. 
inflammation of, 698. 
lesions of, following arsphenamme treat- 
ment, 212, 213. 

in amcebio dymmtery, 263, 264, 265. 
in ancylostomiasis, 321. 
in blackwater fever, 247, 248. 
in kala-ozar, 262, 253. 
in leukaemia, 803, 805, 807. 
in Oroya fever, 131. 
in paratyjihoid fever, 96. 
in South American trypanosomiasis, 
261. 

in spirochoitosis ictero-haemoirhagica, 
231. 

in typhoid, 80, 
in yellow fever, 177. 

mediastino-pericardiac pseudo- cirrhosis 
of, 961. 

necrosis of, acute and subacute treatment 
of, 679. 

•etiology of, 695, 696. 
diagnosis of, 697. 

in epidemic catarrhal jaundice, 322. 
in tetrachlorethane poisoning, 389. 
in trinitrotoluene poisoning, 386. 
pathology of, 696. 

X)oiBons simulating, 306, 397. 
prognosis of, 696. 
symptoms of, 096, 697. 
treatment of, 697. 
tyrosinuria and leucinuria in, 697. 
nutmeg, 691. 

pulmonary emphysema in association 
with, 1174. 

pericardiac pseudo -cirrhosis of (Pick’s 
disease), 961. 
poisoning, 695, 696. 
poisons acting on the, 695, 696. 
primaiy growths of the, 717. 
pulsating, in congestion, 691. 
in tricuspid stenosis and regurgitation, 
943, 944. 
pulse, 849. 

replacement filn’osis of, 695, 696, 
rot in sheen, 305, 
sarcoma of, 717. 

secondary growths of the, 602, 718. 
subacute neerosis of, 697, 698. 

symptoms and diagnosis of, 696, 697. 
symptoms in hepato-lenticular degenera- 
tion, 1674. 

syphlUs of the, 712-716. 
syphUitlo dirhosb of the, 712, 713. 
tenderness over, 703, 709, 712. 
treatment in pellagra, 466. 
in sprue, 641. 

in subacute combined degeneration, 
1742. 

of aniBmi^ 821, 822* 
of pernicious anesmia, 782, 821, 822. 
of tropical macrocytic anssmia, 468. 
tumouis of, jaundioe in, 684. 
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Loa loa» 316, 317. 

Lobectomy, for abscess of luug, 1182. 
for bronchiectasis, 1158. 
for new-growths of long, 1221. 

Lobsters as cause of bacterial food poison- 
ing, 395. 

Localisation of cerebral lesions, 1526-1545. 
Localising symptoms of apoplexy, 1600, 
1601, 1604. 

Lockjaw, 53 ; and sec Tetanus. 

Locomotor ataxia, 1641 ; and see Tabes 
dorsaUs. 

Loculation syndrome, 1720. 

Loeffler’s syndrome, 797. 

London paste for removal of tonsils, 637. 
Long thoracic nerve, anatomy and physi- 
ology of, 1768. 
lesions of, 1758. 

Loraine-Levi type of dwarfism, 476. 
Lordosis in Cushing’s syndrome, 475. 

in pseudo-hyportroplnc paralysis, 1799. 
Loiise-bome typhus fever, 275-280. 

Lugot’s iodine in Graves’s disease, 490. 
Lumbago, 1369, 1371, 1372. 
associated with subarachnoid hsemor- 
rhage, 1690. 

Lumbar puncture, 42, 44, 52, 1557. 

importance of, for diagnosis of menin- 
gitis, 48. 

in acute poliomyelitis, 1569. 
in apoplexy, 1604. 
in cerebro-spinal fever, 42, 44, 52. 
in heat hyperpyrexia, 360. 
in hydrocephalus, 62. 
m lethargic encephalitis, 1677, 1678. 
in meningitis, 42, 44, 62, 
in .post-basic meningitis, 42. 
in relation to intracraniai tumours, 
1542. 

in urcemia, 1328. 

risks of, in intracranial tumour, 1642. 
technique of, 1567. 

Lumbo-sacral cord paralysis after parturi- 
tion, 1776. 

Lumbo-sacral plexus, lesions of, 1766-1766, 
Luminal, addition to, 1842. 
in epilepsy, 1691. 

Lung, abscess of the, 1178-1181, 1231. 
ffitiology of, 1178, 1179. 
bacteriology of, 1178. 
complications and sequelse of, 1180. 
diagnosis of, 1180. 
in bronchiectasis, 1166. 
in typhoid, 80, 85. 
inhalation, 1178. 
metapneumonic, 1179. 
pathology of, 1179. 
prognosis of, 1180, 1181. 
surgical treatment of, 1181. 
symptoms of, 1179, 1180. 
treatment of, 1181. 
acquired collapse of, 1166-1169. 
actinomycosis of the, 1216, 1217. 


Lung, active collapse of, 1166-1168. 
hyperajmia of, 1159. 
acute interstitial emphysema oL 1178. 

vesicular emphysema of, 1178. 
albinism of the, 1173. 
aspergillosis of, 1217. 
atrophic emphysema of, 1176. 
blastomycosis of, 191.' 
brown induration of the, 1160, 1183. 
carcinoma of, 1219. 
camification of, 1249, 1251. 
chronic oedema of, 1162. 
cirrhosis of, 1183. 
collapse of the, 1165-1169. 
in diphtheria, 98, 103. 
in whooping-cough, 112. 
collateral hjrpersemia of, 1159. 
eompensatory emphysema of, 1179. 
congenital collapse of, 1165; ami sec 
Atelectasis. 

congenital cystic disease of, 1154, 1157, 
1222-1224. 

congestion of, as sequel of influenza, 170. 

in heart failure, 854. 
dust disease of the, 1185 ; aid see 
Pneumokoniosis. 
embolism of, 1062. 
emphysema of the, 1172-1178. 
acnte-lnterstltlal, 1178. 

vesieular, 1178. 
eetiology of, 1172, 1176, 1177. 
atrophic, 1176. 
compensatory, 1177. 
complications of, 1176. 
course of, 1176. 
diagnosis of, 1176, 1177. 
hypertrophic, 1172. 
in asthma, 1160. 
in chronic bronchitis, 1139. 
in diphtheria, 98, 103. ^ 

in relation to broncho-pneumonia, 
1239. 

in whooping-cough, 111, 112. 
large-lunged, 1172-1170. 
pathogenesis of, 1172, 1173. 
pathology of, 1172, 1173, 1176, 1177. 
prognosis of, 1176. 
secondary, 1177. 
senile, 1176. 
small-lunged, 1176. 

subcutaneous, from sudden decom- 
pression, 334. 

symptoms of, 1174, 1176, 1177, 1778. 
treatment of, 1176, 1176. 
varieties of, 1172. 

fibroid disease of, 1183 ; aid sec Pul- 
monary fibrosis. 

fibrosis of, pneumokoniosis in relation, 
to, 1183, 1186. 

Iliflce dls^e, 1222. 
flttxionary lOTcramia of, 1159. 
gangrene of, 86, 1181-1183, 1231. 
aetiology of, 1181, 1182. 
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Luug, gangnoe, bacteriology- of, 1181, 1182. 
complicatious and seqaelso of, 1182. 
course of, 1182. 
diagiKMis of, 1182. 
followiof infarction, 1163. 
in bronc^al obstruction, 1144. 
in broQchiectasis, 1155. 
m scurvy, 453. 
in thoracic aneurysm, 1048. 
in typhoid, 80, 86. 
pathology of, 1182. 
prognosis of, 1182, 1183. 
putrefactive products formed in, 1182. 
symptoms of, 1182. 
treatment of, 1183. 
gommato of, 1221. 
honeycomb^ 1164. 

hydftUd disease of, 314, 315, 1224, 1225. 
hyperaBmU of, 1159-1161. 

and (Bdema of, 1159-1162. 
hypertrophie emphysema of, 1172-1176. 
hypostatie eongestloo of, aetiology of, 
1160. 

in scarlet fever, 69, 
in typhoid, 80, 81, 85. 
in typhus, 275, 278. 

Idiopathic emphysema of, 1173. 
infarction of the, 14, 854, 915, 1060, 1162- 
1165. 

in chronic nephritis (secondary), 1312 
lesions of, in cancer of cesophagus, 557. 
in diphtheria. 98. 100, 103. 
in psittacosis, 175, 176. 
in typhoid, 80. 
lobar collapse of, 1166-1168. 
lobular collapse of, 1 168. 
localised emphysema of, 1177. 
massive eolJapse of, 1166. 
new-growths of the, 1219-1222. 
^at-eelled tumour of, 1219. 
oedema of, 1161. 

acute or hyperacute, 1161, 1162. 
chronic, 1162. 
in heart failure, 855, 874. 
pathology of, 1161. 

Pancoast tumour of, 1220, 1221. 
pancreatisatlon of the, 1218. 
paragonimiasis of, 1222. 
passive collapse of, 1168, 1169. 
peribronchial fibrosis of, 1139. 
pleurogenous drrbosis of, 1183. 
secondary emphysema of, 1177. 
senile emphysema of, 1176. 
sobs^tive emphysema of, 1172. 
syphdUs of the, 1218, 1219. 
torulosis of, 192. 

tuberculosis of the, 1188; a:id see 
Pulmonary tuberculosis. 

Lungs, cedema of, in acute nephritis^ 1306. 

Lupus and tuberculosis of nose, 1093, 1094. 
erythematosus, 1464-1466. 
of larynx, 1106. 
of no8e> 1094. 


Lupus of phaiynx, 544. 
pwnlo, 1476, 1478. 
verrucosus, 1462, 
vulgaris, 1460-1462. 

Irvine type of bacillus in, 30 
diagnosis of, 1461. 
in relation to cancer, 1461. 

Lutclnising hormone, 519. 

Lymph glands or nodes, cervical tuberculous, 
840. 

diseases of the, 839, 840. 
in acute louk.iemia, 807. 
in chronic Ijrmphatio leukaemia, 805, 
806. 

in diphtheria, 09, 101. 
in rheumatoid arthritis, 1352. 
neoplasms of, 840. 
structure of, 838. 
in glanders, 60. 
in Hodgkin's disease, 841, 842. 
in plague, 126. 
in rat-bite fever, 237. 
in serum sickness, 8. 
in syphilis, 196. 
in trypanosomiasis, 258, 261. 
in tuWcuIous peTitonitis, 761, 
in typhoid, 80. 
malignant disease of, 840. 
tuberculosis of, 839. 
scrotum, 316. 

Lymphadenitis, acute generalised, 840. 
local, 839. 

chronic generalised, 840. 
local, 839. 

tuberculous, 839, 840. 
in mite typhus, 270. 
non tuberculous granulomatous, 183. 
in mite typhus, 270. 

Lymphadenoma, 841-844 ; aiul see Hodg- 
kin's disease, 
cutis, 1480. 

Lymphadenomatous nodules, 841, 842. 

Lymphadenosis, chronic, 805. 

Lymphangiectasls, 839. 

Lymphan^oma oireumscriptum, 1488. 

Lymphan^tls, 839. 
causative organism of, 15. 
filarial, 317. 
in erysipelas, 20. 
in glanders, 60. 
in mali^ant pustule, 58. 
in rat- bite fever, 237. 
in tsutsugamushi disease, 271. 

Lymphatic system, diseases of, 838-845. 
vessels, diseases of the, 839. 

Lymphatics in rat-bite fever, 237. 
of penis in primary syphilis, 196. 

Lymphatism, 846. 

Lymphocytes, 796, 798. 

Lymphocytic cell exudate in pure tuber- 
culous infections, 34. 

L^phooytosis, 798. 

in dengue, 181. 
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l^phoeytosis, in glandular fever, 286. 
in mumps, 164. 

in sinus thrombosis in children, 1610. 
in aubacuto combined degeneration, 
1737, 

in syphilis, 201. 
in undulent fever, 129. 
Lympho*granuloma Inguinale, 182. 
venereum, pseudo>arthritis associated 
with, 1367. 

Lympho-granulomata of skin, the, 1476- 
1481. 

Lymphoid hyperplasia in acromegaly, 472. 
in chronic lymphatic leuksemia, 806. 
tissue changes in diphtheria, 99. 
situations of, 838. 

Lymphopathia venereum, 182-184. 
Lsrmphorrhages in myasthenia gravis, 1787. 
Lymphosarcoma, 844, 845. 

Lymphurla, 317. 

Lyon-Meltzer method of detecting gall- 
stones, 731, 

Lyssa, 295. 

Lyssophobta, 296. 

M. and B. 698, 16. 

Macaca mulatta in relation to yellow fever 
177. 

MacBumey’s point, 677. 

McCarrison’s experiments on vitamin de- 
ficiency, 447. 460. 

Macewen’s sign in hydrocephalus, 42. 
Mackenzie on heart failure, 858. 

MacLean and de Wesselow’s urea concentra- 
tion test of renal efficiency, 1286. 
Macrocytosls, disappearance of, as guide to 
treatment of anaemias, 822. 
Macrogenitosomia, 517. 

Macules ceruleee, 1443. 

Macule, 1397. 

of small-pox, 148 

Madura foot, 189 ; and see Mycetoma. 
Madurella as cause of mycetoma, 1 89. 
Magnesium sulphate as biliary stimulant, 
695, 726. 

in lead poisoning, 361. 
trisllicate in gastric and duodenal ulcer, 
592. 

Maidlsmus, 463. 

Main en griff e in progressive muscular 
atrophy, 1746. 
in syringomyelia, 1 729. 
in ulnar paralysis, 1764. 

SUCCUlente in syringomyelia, 1730. 
Maintenance diet for diabetes, 420, 421. 
Maize, as cause of pellagra, 463. 

vitamin B* in, 448. 

Mai de la rosa, 448, 463. 
del sole, 463. 

Maladaptations in schizophrenia, 131. 
Maladie de Carrion, 131; and see Oroya 
fever. 

de Wolllez, 1169, 1232. 

Malaleo, toxemic, 11. 


Malaria, 238-246. 
estivo-aotumnal, 242. 
etiology, 239-241. 
benign tertian, 242. 
blackwater fever in relation to, 247. 
cerebral forms of malignant, 243. 

Ceylon epidemic of, 239. , 
choleraic form of, 120. 
clinical types of, 242, 243. 
complications and flo<]uele of, 243. 
definition of, 238, 239. 
diagnosis of, 244. 
distribution of, 239. 
history of, 238, 239. 
incidence of, 239. 
malignant tertian, 242, 243. 

morbid anatomy of, 241. 
mosquitoes which transmit, 240. 
parasites, 239, 240. 
differentiation of species of, 240. 
human phase of, 239. 
in blood smears, 240, 241. 
life cycle of, 239, 240. 
mosquito phase of, 239, 240. 
staining of, 240, 241. 
pathology of, 241, 242. 
pernicious, 245. 

forms of, 246. 
prognosis of, 246. 
prophylaxis of, 246. 
quartan, 242. 
sub-tertian, 242, 243. 
symptoms of, 242-243. 
therapy in general paralysis, 1640. 
treatment of, 244-246. 
typos of pyrexia in, 242* 
typhoid and, 84. 

Medassezia tropica, 1498. 

Malattla della mlserla, 463. 

Male hormone preparations, 514. 

Malignant disease in relation to aneemia, 
773. 

endocarditis, 918 ; and see Endocarditis, 
septic, 
oedema, 58. 

pustule, 57 ; and see Anthrax. 

Malingeriug, 1877, 1880. 

Mallein test for glanders, 60. 

Malta fever, 128 ; and see Undulant fever. 

MandeliC acid preparations in coliform 
bacillus infections, 28. 
in pyelitis, 1337. 

Mandl’s solution, 536, 541. 

Manganese, coUoaol, in furuncle, 94, 1425. 
in industry, 378. 
poisoning, 378, 379. 

Parkinsonian syndrome in, 1842- 
pathology of, 378. 
symptoms of, 378. 

Mania, 1851-1863. 

SBtiology of, 1861. 

and catatonia contrasted, 1873. 

as early symptom in uresmia, 1326. 
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Mania, course of, 1860, 1861. 
flight of ideas in, 1855. 
in chorea, 1701. 
in general paralysis, 1839. 
in tetra-etbyl lead poisoning, 370. 
pathology of, 1864, 1855. 
prognosis of, 1860, 1861. 
symptoms of, 1855-1859. 
treatment of, 1861-1863. 

Mania a potu, 356, 1837. 

Manic-depressives, lability and responsive- 
ness of, 1862. 

Manson*5 milk treatment in sprue, 640. 
work on malaria, 238. 

Mansonelia ozzardi, 316. 

Mantoux’s Intradermal test for tuberculosis, 
34, 1206. 

Maragllano*S serum for tuberculosis, 1212. 

Marasmus in congenital syphilis, 206. 

Marble bone disease of Albers-SehOnberg, 
784. 

Marcbiafava-Mielreli type of haemolytic 
ansemia, 789. 

Marie’s delayed cortical atrophy, 1664. 
disease, 1375. 

Marie-Stmmpell disease, 1362. 

Marmite as stimulant of rcticulocytosis, 468. 
in beriberi, 462. 
in sprue, 641, 

in tropical macrocytic anosmia, 468. 

Mannorek’S serum for tuberculosis, 1216. 

Marriage, epilepsy in relation to, 1690. 
hysteria in relation to, 1886. 
syphilis in relation to, 207. 

Marns’s atropine tost for typhoid, 88. 

Martin’s syringe for paracimtcsis thoracis, 
1253. 

Mass reflex, 1726. 

Massage in cardiac disease, 884, 865. 

Mastication, importance of eflic^iout, 560, 
593. 

Mastitis in mumps, 165. 
in typhoid, 86. 
in undulant fever, 129. 

Mastoid infection in relation to sinus 
thrombosis, 1060, 1061. 
inflammation in measles, 139. 
symptoms in scarlet fever, 71, 77. 

Masturbation in relation to chronic rhinitis, 
1085. 

to mental disorder, 1877. 

Matas operation, 1051. 

Maurer’s spots in malarial parasite, 
241. 

Measles, 135-143. 
ffitiology of, 135, 136. 
agedneidenoe of, 135. 
and diphtheria, 136, 139, 141. 
and scarlet fever, 136. 
and tuberculosis, 140, 141, 1189. 
and whooping-cough, 109, 141. 
cause of infection in, 135, 136. 
com|di cations of, 138-140. 


Measles, congenital, 135. 
convalescent serum, 141. 
cough in, 136, 142. 
diagnosis of, 50, 140, 141. 
distribution of, 135. 
enanthem in, 136, 137. 
epidemics of, 135. 

German, 143 ; and see Rubella, 
haemorrhagic type of, 138. 
immunity after, 4, 136, 139, 140. 
in relation to clucken-pox, 160. 
incubation period in, 136. 
infectivity of, 136. 
laryngitis in, 138, 142. 
mode of infection in, 1 36. 
mortality in, 141. 
notifleation of, 141. 
pathology of, 136. 
prodromal rashes in, 136, 140, 
prognosis of, 141. 
prophylaxis of, 141, 142. 
pulmonary type of, 138. 
quarantine after, 142. 
rash in, 136, 137, 138. 
relapse in, 139. 
seasonal incidence of, 135. 
second attacks of, 139. 
serum prophylaxis of, 141, 142. 
symptoms of, 136-138. 
toxic type of, 138. 
transmission of, 136, 141. 
treatment of, 141-143. 
varieties of, 138. 

Meat poisoning, 94, 395. 
tinned, as source of bacterial poisoning, 
395. 

Mechanical irritants^ dermatitis from, 
1418-1420. 

Meckel’s diverticulum as cause of acute 
intestinal obstruction, 671. 

Median nerve, lesions of, 1761-1763. 
paralysis, 1761-1763. 

Mediastinal abscess, 1274-1276. 

causes of bronchial stenosis, 1147. 
tracheal obstruction, 1129. 
glands, enlarged, 1277-1279. 

aetiology and patliology of, 1277, 
1278. 

diagnosis of, 1278. 
in Hodgkin’s disease, 842, 843. 
symptoms of, 1278. 
treatment of, 1279. 
in pneumokoniosis, 1277. ‘ 
tubercular, 760, 1278, 1279. 
new-growths, 1279-1282. 
syndrome, the, 1275, 1276. 

Mediastinltis, 1273-1276. 
acute simple, 1274. 

suppurative, 1274-1276. 
chronic, 1276. 
indurative, 1276. 

Mediastino-perieardltls, 961 . 

MedlastlDum, oaroinoxna of the, 1279f 1280 
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Media8tluiim» cysts of the, 1282. 
diseases of the, 1273-1282. 
emphysema of the, 1276-1277. 
gangrene of, 1275. 
hydatid cysts of, 1282. 
malignant tumours of the, 1279, 1280. 
sarcoma of the, 1279. 
secondary malignant growths of, 1279- 
1280. 

simple tumours of the, 1279. 
Mediterranean fever, 128 ; aivi see Undulant 
fever. 

Medulla, lesions of, in poliomyelitis, 1570. 
Medulloblastoma, 1535 
Megacolon, 663 ; and see under Achalasia, 
anal. 

in adults, 666. 
in children, rarity of, 663. 
mechanism of production of, 663, 664. 
Megalerythema epldemicum, 285. 
Megaloblasts, 772. 

Megalooephaly, 1379. 

Megalocytes, 771, 772. 

Megalocytosls in pernicious anasmia, 781 . 
Mehnarto’s eontra-toxln for tuberculosis, 
1212. 

Meibomian cyst, suppurating, vaccine treat- 
ment of, 18. 

Melnicke reaction in syphilis, 106. 

Melsena in cancer of the stomach, 601. 
in cirrhosis of liver, 703, 704. 
in duodenal ulcer, 690. 
in gastric ulcer, 589. 
in kala-azar, 253. 
in plague, 126, 127. 
in portal thrombosis, 721. 
in typhoid, 84. 
in yellow fever, 179. 
neonatorum, 588, 813. 

Melancholia, 1856 ; and see Depression. 
Involutional, 1853. 

Melania libertlna in relation to hetoro- 
phyidiasis, 308. 

in relation to paragonimiasis, 306. 
Melanin in hasmoohromatosis, 708. 
Melanodermia, 1489. 

Melanurla, 1293, 1295. 

Melanurlc fever, 246 ; avd see Blaokwatcr 
fever. 

Melioidosis, 124, 125. 

Meitzer-Lyon test for cholecystitis, 726. 
for gaU-stones, 731. 

Membrane, false, due to streptococci or 
pneumococci, 98. 
in acute tonsillitis, 534. 
in diphtheria, 98, 99, 100, 104, 105, 534. 
in muco-membranons colic, characters 
of, 642. 

in Vincent’s angina, 104, 537. 
of thrush, 528. 

on throat in scarlet fever, 66, 69. 

Memoiy, 1803. 

defect of, in myxosdema, 493. 


M4nlbre*s db^ 1517, 1518. 

in myeloid leukaemia, 804. 

Meningeal hamorrhage, 1589. 
syphilis, 1631. 

tumours in relation to compression of 
cord, 1716. 

Meningioma and auditory nerve tumours, 
1536. 

Meningism, 45, 1567. 

mal^la, 243. 

Meningitic syndrome, the, 1590. 

Meningitis, 1556^1667. 
and toxajmia, 47. 
basal, syphilitic, 1632. 
benign aseptic, 1565. 
blastomycotic, 191. 
oaroinomatosa, 1537. 
classification of, 1558. 
cysticorcus, 1537. 

epidemic cerebro-spinai, 36; and see 
Cerebro-spiiial fever, 
gonococcal, 1563. 
in erysipelas, 20, 21. 
in scarlet fever, 71. 
influenzal, 47, 48, 171, 1563. 
leptospiral, 233. 

Pfeiffer bacillus, 47, 48. 

plague, 127. 

pneumococcal, 47, 1562, 1563 
cerebro-spinai fluid in, 1562. 
in lobar jmeumonia, 1231. 
post-basic, of infants, 41, 42. 
purulent, from screw-worm, 327. 
pyogenic, 1563-1664. 
rheumatic, 1567. 

septic, from sinus thrombosis, 1061. 
serosa circumscripta, 1716. 
serous, 1567. 
streptococcus, 47. 

suppurative, from bone disease, 1563. 
syphilitic, 1032, 1565-1567. 
adult, 1566. 

basal, symptoms of, 1631. 
cerebro>spinal fluid in, 1565. 
infantile, 1666. 
vertical, symptoms of, 1632. 
tuberculous, 48, 1206, 1569-1562; and 
see Tuberculous meningitis, 
typhoid, 48, 83, 1567. 

Meningococcal arthritis, 1357. 

septlcffimia, chronic, 1357, 1358. 
Menbigococoi, Gordon’s grouping of, 37. 

in cerebro-spinai fluid, 37, 42, 44. 

Meningococcus, 37. 

“ carriers,” 1, 37. 
in blood, 40. 

in post-basic moningitia, 42. 
meningitis, cerebro-spinai fluid in, 44, 
45. 

septicsemia, 12. 

serum reactions of the, 37. 

types of the, 37. 

Menlngo-enoephalitls, 1566. 
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M^iig<h-eii6ephalitiB» in mumps, 165. 
Henlngo^oiyelittSy symptoms of, 1635. 
mental symptoms of, 1831. 
syphiKtic, 1634, 1636. 

Me^go-typhold variety of typhoid fever, 
83. 

Menopausal arthritis, 1360, 1369. 
Mraopaus^ changes in body fat at, 437. 
in relation to idiopathic hypochromic 
ansemia, 775. 

in relation to mental disorders, 1845. 
Menorrhagia, gonadotropliins in, 516. 
in hypoohromio aneemia, 777. 

\ in purpura, 814. 
progesterone in, 516. 
testosterone in, 516. 

Menstrual disturbances in melancholia, 
1858. 

in rheumatoid arthritis, 1351. 
Menstruation in relation to mental disease, 
1845, 1852. 

vioarions, 579, 1088, 1170. 

Mental age, 1848, 1850. 
and b(^ly Illness, relationship between, 
1805. 

ehanges in ursmia, 1325. 
condition in cretinism, 495. 
in Frohlich’s syndrome, 480. 
in hydrocephalus in children, 1549. 
defectives, educational and social care 
of, 1851. 

personality of, 1848. 
deficiency, 1846-1851. 
ffitiology of, 1847. 

bodily anomalies associated with, 1847, 
1848. 

classification of, 1846, 1847. 
dia^osis of, 1850. 
environmental causes of, 1847. 
mental symptoms of, 1848, 1849. 
tests in, 1848, 1850. 

depression, in adiposis dolorosa, 478, 
1845. 

depression and apathy in sea-sickness, 
342. 

disorders, 1804-1891. 
associated with acromegaly, 1846. 
with Addison’s disease, 1846. 
with alcoholism, 1836-1840. 
with alimentary disorders, 1846. 
with arterial disease and hyper- 
tension, 1829, 1830. 
with barbiturate iioisoning, 1842. 
with bromide intoxication, 1841. 
with carbon monoxide poisoning, 
1842. 

with castration, 1845. 
with cerebral abscess, 1835. 
with cerebro- spinal fever, 39. 
with child-bearing, 1845, 1853. 
with chorea, 1700, 1834. 
with chronic al(;oholism, 369, 1836- 
1840. 


Mental disorders associated with chronic 
mercurial poisoning, 376, 
with climacteric, 1845, 1853. 
with oooainism, 1841. 
with congenital heart disease, 971. 
with Ousmng’s syndrome, 1845. 
with degenerative and here^tary 
brain ^ease, 1826-1829. 
with diabetes, 1843. 
with diplegia, 1621, 1622, 1624. 
with diseases of endocrine glands, 
1844. 

with disseminated sclerosis, 1657, 
1834. 

with drug addiction, 1836-1842. 
with endocrine disorders, 1844, 1845. 
with epilepsy, 1685, 1836. 
with exhaustion and inanition, 1843. 
with exophthalmic goitre, 1844. 
with general paralysis, 1618, 1637, 
1638, 1639, 1831-1833. 
with gout, 1843. 

with Graves’s disease, 487, 1844. 
with head injuries, 1835. 
with heart disease, 1846. 
with heart failure, 853, 854, 1846. 
with hysteria, 1882. 
with infantile hemiplegia, 1627. 
with infections and exhaustive dis- 
orders, 1842, 1843. 
with infectious toxasmias, 1842, 
1843. 

with intoxications, 1836-1842. 
with intracranial tumours, 1541, 
1834, 1835. 
with lactation, 1845. 
with lead poisoning, 1842. 
with lesion of frontal lobes, 1527. 
with lesion of temporal lol^s, 1529. 
with lethargic encephalitis, 1579, 
1833. 

with malaria, 243. 
with manganese poisoning, 1842. 
with menopause, 1845. 
with menstruation, 1845. 
with mercurial poisoning, 1842. 
with metabolic disorders, 1 843, 1844. 
with myxoedema, 493, 1844. 
with paralysis agitans, 1834. 
with parturition, 1846. 
with pellagra, 465, 1843. 
with pernicious anaemia, 781, 1843. 
with pituitary diseases, 1844, 1845. 
with pituitary gland changes, 1844. 
with plague, 126, 127. 
with pregnancy, 1845. 
with progressive muscular atrophy, 
1760. 

with puberty, 1846, 
with puerperium, 1846. 
with scarlet fever, 72. 
with Schilder’s disease, 1834. 
with sea-sickness, 342. 
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Mental disorders associated with senility, 
1826-1829. 

with sexual epochs, 1845. 
with Simmond’s disease, 1845. 
with syphilis, 1632. 
with small'pox, 147. 
with subacute combined degenera- 
tion, 1740. 

with Sydenham’s chorea, 1834. 
with tetany, 1844. 
with trauma, 1835. 
with tuberculosis, 1843. 
with tuberculous meningitis, 1660. 
writh tumours, 1834, 1836. 
with typhoid, 86. 
with typhus, 276, 279. 
with urflemia, 1846. 
with vascular lesions, 1829. 
with visceral disease, 1846. 
bodily disease in relation to, 1805. 
causal therapy in, 1814, 1815. 
cerebral arterial disease and hyper- 
tension causing, 1829, 1830. 
classification of, 1820-1822. 
convulsion therapy in, 1819. 
course and prognosis of, 1812, 1813. 
drugs in treatment of, 1818, 1819. 
due to infectious toxssmias, 1842, 
1843. 

effect of war upon incidence of, 1812, 
1814. 

endocrine factors in, 1807, 1808. 
extrinsic causes of, 1808-1812. 
heredity and constitution in, 1806, 

1807. 

insulin in treatment of, 1819. 
intrinsic causes of, 1806-1808. 
mental experiences in relation to, 
1809-1812. 

organic, general description of types 
of, 1822-1826. 

physical experiences in relation to, 

1808, 1809. 

treatment of, 1818-1820. 

place of drugs in treatment of, 1818. 
prophylactic treatment of, 1813, 1814. 
psychological treatment of, 1816-1818. 
sexual instinct in relation to, 1811. 
social and occupational treatment of, 
1816-1816. 

treatment of, 1813-1820. 
effects of rapid aviation ascents, 339, 34U. 
exp6ri6]l66S in relation to mental dis- 
orders, 1809-1812. 
hygiene, 1813, 1814. 

impairment in congenital ByphiUs ot 
nervous system, 1653. 
outlook in melancholia, 1856-1858. 
states, bodily correlates of, 1806. 

in relation to blood-pressure, 1066. 
stress as causal factor in schizophrenia, 
1866. 

tests, 1848, 1850. 


Mepaerlne hydroohloride in flag^late diar- 
rhosa, 267. 
in malaria, 245, 246. 

Mepharside in syphUis, 209. 

Meralgia paraesthetica, 1765. 

Mercurial diuretics in ascites, 766. 
in heart disease, 869, 87p. 
inunction for cerebro-spinal syphilis, 
1636. 


for syphilis, 215. 
poisoning, 374-378. 
chronic, 376-377. 
etiology of, 376, 376. 
mental disorders in, 1842. 


symptoms of, 376. 
trades liable to, 376. 
treatment of, 376, 377. 
prophylaxis of, 376, 377. 
ulceration of colon in, 375, 376. 
preparations for treatment of syphilia, 
215. ^ ^ 

methods of administration of, 216. 
in syphilis, oral use, 216. 
stomatitis, 216, 376, 377, 527. 

treatment of syphilis, toxic symptoms 
after, 216. 

of syphilitic infants, 224. 

Mercuric chloride, lethal dose of, 376. 
Mercury compounds, organic, poisoning by, 
377, 378. 

eruptions, 376, 1448. 

in syphilitic vascular disease, 980, 1033. 

intramuscular injection of, in syphilis, 


216. 

intravenous injection of, 215. 
preparations, insoluble, in syphilis, 216. 

in ascites, 766. 
l -ixic effects of, 216. 

vapour lamp, use of, in the treatment ot 
rickets, 468. 

Merozoites of malaria parasite, 239. 
Mersalyl (salyrgan) in heart disease, 870. 
Mesaortltis in relation to aneurysm, 1042. 

syphilitic, 195, 976, 1031, 1042, 1060. 
Mesarteritis, 1031. 

Mescalin Intoxication, 1865. 

Mesenteric cysts, 744. 
glands, affections of, in kala-azar, 252. 
affections of, in tuberculous peritonitis, 
769, 761. 762. 
in glandular fever, 286. 
aoIaIOaiI in tnbeTculous DeritonitiB, 


lymph glands, lesions of, m typhoid, 80, 
85. 

in undulant fever, 128. 
thrombosis simulating intestinal ob- 
struction, 676. 
tuberculosis of» ^0. 
veins, thrombosis of, 721. 

Meso-eardia, 967, 97f 
Metabolic disorders m relation to mental 
health, 1843, 1844. 
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Metebottsin and storage^, spleen in relation 
to, 825. 

basal, 403-405, 437. 
in relation to obesity, 437, 438. 
methods of estimating, 403. 
thyroid in relation to, 405, 437, 439, 
488. 

diseases of, 403-440. 
effects of hyperthyroidism on, 437. 
in Addison’s disease, 505, 506. 
in relation to epilepsy, 1677. 
low basal, in cretins, 496. 
lowered, in Simmond’s disease, 478. 
pervert^, in relation uraemia, 1323, 
1324. 

sex glands in relation to, 438. 

skin eruptions due to errors of, 1408. 

spleen in relation to, 825. 

Metallic tinkling, 1084. 

in pneumothorax, 1266. 
Metarsenobillon in syphilis, 208. 

MetastaUe abscesses in pyaemia, 14. 
brain abscesses, 13, 1553, 1554. 
growths in pleura, 1270, 1271. 

Metazo^ diseases due to, 305-332. 
Metchnikoil and Bordet's experiment on 
cholera vibrios, 6. 

Meteorism in acute peritonitis, 755. 
in lobar pneumonia, 1231. 
in typhoid, 84, 87, 93. 

Methsemoglobin in urine, 247, 1 292. 
Metheemoglobinsemla, 794. 
and snlfheBmoglobinsemia, 794-796. 
during sulphonamide therapy, 16. 
familial idiopathic, 795. 

Methyl chloride, r>oisoning by. 388. 
mercury compounds, poisoning by, 377, 
378. 

violet in clonorchiasis, 307. 
Methylene-blue, effect of, on urine, 1295. 
for estimating kidney efficiency, 1287. 
in ciliate dysentery, 266. 
in methssmoglobinreraia and Rulphtemo- 
globmasmia, 16, 795. 

Meuiengracht diet, 581. 

MicrocephaUc type of idiocy, 1622. 
Micrococcus castellanii, 1441. 
catarrhaiis, in bronchitis, 1130, 1133, 
1138. 

in acute tracheitis, 1119. 
in broncho-pneumonia, 1237. 
in relation to influeiiza, 168. 
melitensis, 89. 

tetragenus in acute bronchitis, 1130. 
Microcjdes, 771. 

Microfilaria malaya, 316. 
streptocerca, 1494. 

Microgyria as cause of mental dcdect, 1 847. 

Micromelia fostalis, 1386. 

Micropsia, 1837. 

Microsporon audoulni, 1433. 
furfur, 1440, 1490. 
minutlssimum, 1440. 


Microtust montebelli, 230, 271. 

Micturition, frequency of, in anoxaemia, 
340. 

in chronic nephri^ 1316. 
in ooUform infections, 25. 
in diverticulitis, 661. 
in heat hyperpyrexia, 349. 
in pyelitis, 1331. 
in trench fever, 283. 
in tuberculosis of kidney, 1337. 

Midge bites, 326. 

Migraine, 1694-1697, 
vomiting in, 570, 1696. 

Mikulicz's disease, 806, 845. 

Miliaria, rheumatic, 290. 
rubra, 1400, 1414. 

Miliary tubercles in peritoneum, 760. 
tuberculosis, acute, 35, 36, 1191. 
chronic, 1191. 

Milium, J485. 

Milk as cause of bacterial food poisoning, 
393, 396. 

as transmitting agent in scarlet fever, 
64, 393. ' 

as vehicle of typhoid infection, 79, 393. 
condensed or sterilised as cause of in- 
fantilo scurvy, 454. 

contra-indicated in bacillary dj^senti'ry, 
118. 

harmful in bacterial food poisoning, 401. 
in coli infections, 27. 
in epidemic diarrhcca of children, 631. 
in prophylaxis of lead poisoning, 367. 
in relation to diphtheria infection, 96, 393. 
in relation to tubercular infection, 30, 34. 
spots in pericardium, 958. 
treatment of sprue, 640. 
value of, in rickets, 458. 
vitamin content of, 442, 444, 446, 448, 
449. 

value of, 441, 449, 450, 454. 

Milroy’s dlseassi 1080. 

Mimesis, 1613. 

Mirbane, oU of (mono-uitro- benzene), 384. 
Mite typhus, 270-272. 

Mites as transmitt^ ci disease, 270, 27 J, 
325. 

in relation to tsutsugamushi disease, 271, 
272. 

Mitral disease, prognosis of, 860. 

symptoms of cardiac failure in, 937, 
939. 

incompetenoe, 926, 929, 938-940. 
stenosis, 928, 935-938. 
aitiology of, 935, 986. 
diagnosis of, 937, 938. 
dilatation of left a.uriole In, 928. 
electro-cardiogram of, 1007. 
haBmoptysia lii, 936, 1174. 
hypertrophy of left anride in, 928. 

of right ventricle in, 928, 
in relation to pulmonary tuberculosis, 
1189, 1206. 
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IBtral stenosis, murmuTs in , 0^. 
pathology of, 936. 
prognosis of, 860, 938. 
pulse In, 936. 
relative, 938. 

surgical treatment of, 945. 
symptoms of, 936, 937. 
thrill in, 937. 
thrombosis in, 1069. 
systolic murmur, signifioanoe of, 937. 
valve, button-hole, 936. 

chi^y affected in endocarditis, 914. 
congenital lesions of, 970. 
funnel-shaped, 936. 

Moles, 1488. 

M011gaard*5 sanoerysin treatment of pub 
monary tuberculosis, 1211. 
Mollitles osslnm, 1381-1384; and see 
Osteo-malacia. 

Molloscum contaglosum, 1483. 
flbrosum, 1486. 

Moloney toxoid test for diphtheria suscepti- 
bility, 106. 

Mdnckeberg’s medial sclerosis, 1037. 

Mongol type ol Idiocy, 1849. 

Mongoloid type of idiocy, 1849, 1850. 
Monllia aObcting lungs, 1218. 
skin, 1439. 
psilosls, 638. 

Monkeys in relation to yellow fever, 177. 
Monocytes, 796, 798, 826. 

Monocytic angina, 285. 

Monocytosis, 798. 

Mono-nitrobenzene poisoning, 384. 
Mononucleosis, acute, 798. 
infectious, 285. 
in glandular fever, 286, 287. 

Monoplegia in cerebro-spinaJ fever, 43. 

in migraine, 1696. 

Mood, in anxiety states, 1868. 
in mental depression, 1856. 
lability of, in mania, 1856. 

Moogrol in leprosy, 124. 

Moon's teeth, 206. 

Moore's method of treatment of aneurysm, 
1050. 

Moral defectiveness, 1846, 1847, 1849. 

effects of morphinism, 1840. 

Morbilli, 135 ; and see Measles. 

Morbus caducens, 1680. 
eosruleus, 970. 

coxae senilis (of hip), 1358 ; and see Osteo- 
arthritis. 

maculosus hmmorrhagicus of Werlhof, 
813. 

Morning vomiting of alooholics, 369, 672. 
weakness in familial periodic paralysis, 
1798. . . . 

Morphine, use and abuse of, in pentoratia, 
768. 

in cancer of liver, 720. 
in heart aflFections, 873. 

Moiphinlsm, 1840, 1841. 


Morphinism, farognosis of, 1840. 
symptoms of, 1840. 
treatment of, 1841. ■ 

Morphoea, 1475. 

Morvan's disease, 1401, 1731. 

anessthesia in, 1401, 1731. 

Mosquito bites, 326, 326, ,1061. 
worm, the, 327. 

Mosquitoes as conveyers of mosquito worm, 
327. 

in relation to dengno, 181. 
in relation to hlariasis, 316, 317. 
in relation to malarial infection, 238, 
239. 

in relation to yellow' fever, 176, 180. 
measures for control and destruction of. 
244. 

of malaria, the, 239, 240. 

Mossy foot, 304. 

Mother of pearl tumoura, 1537. 

Motor area, lesions of, localising signs of, 
1528. 

neurone disease, 1743; see Progressive 
muscular atrophy, 1743-1763. 
symptoms in hysteria, 1881. 

in lethargic encephalitis, 1580, 1581. 
Mottling, Bub-cuticular, in typhus, 277. 
Mountain sickness, 339. 

Mouth affections In syphilis, 199, 200, 203. 
diseases of the, 521-528. 
examination of, 521. 
in scurvy, 451. 

lesions in agranulocytosis, 800. 

in pellagra, 464, 465. 
tertiary syphilitic lejsions of, 203. 
the stomach's first line of defence, 660. 
Mouth-breathing in adenoids, 1097. 
i) /elation to bronchitis, 1130. 
to tracheitis, 1119. 

Movements in schizophrenia, 1871. 
involuntary, in chorea, 1699, 1702. 
in Friedreich’s ataxy, 1666. 
in lethargic encephalitis, 1678, 1680, 
1681. 

post -hemiplegic, 1530. 
perverse, in cerebral diplegia, 1623. 

Mucin, test for, 1289. 

Muoinoid infiltration of skin in myxojdema, 
492. 

Mucocele, 1095. 

Mueo-membranous eoUc, 642 ; and see 
Colic, muco-membranou.s. 

Mueor mucedo infecting lungs, 1218. 
Mucous patches, 199, 200. 

in congenital syphilis, 205. 
of larynx, 1106. 
of pharynx, 642. 

plaques, 642. , . • 

surfaces, affections of, m agranulocytosis, 
800. 

Mucus in colitis, 649, 660. 
in gastric secretion, role of, 659, oo2. 
in stoolfl, diagnostic importance of, 614. 
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Mueus in gtools in muco>xnembranons oolio, 
643. 

in urine in coLiform infections, 26. 

HllgO cephalus in relation to hetero- 
^ydiasia, 308. 

MiUler reaction for syphilis, 106. 

Multiple idiopathic sarcoma of Kaposi, 1487. 
Mumps, 163-167. 

pancreatitis in, 165, 738, 739 
Muraena Ute, 332. 

Murexlde test for uric acid, 434. 

Murmur, displacement, in pleurisy with 
effusion, 1251. 

Murmurs, cardiac, characters of, in relation 
to diagnosis, 016. 
cardio'pulmonary, 931, 939. 
diastolic, 034, 937, 941, 942. 
hsemic, 941. 

in acute endocarditis, 915, 916. 
in acute myocarditis, 946. 
in adhesive pericarditis, 962. 
in aortic aneurysm, 1044, 1048. 
in aortic incompetence, 934. 
in aortic stenosis, 9.31. 
in arterio-venous aneurysm, 1053. 
of orbit, 1054. 

in congenital heart disease, 971, 972, 
973, 974. 

in hyperthyroidism, 997. 
in mitral stenosis, 937, 938. 
in patent ductus arteriosus, 973. 
in pulmonary incompetonoe, 941, 942. 
in relation to prognosis in heart disease, 
860. 

in tricuspid incompetence, 944. 
in tricuspid stenosis, 942. 
pre-systolio, 937, 938. 
disappearance of, in auricular fibrllla- 
tion, 898, 899. 
significance of, 916. 
systoUc, 939. 940, 941, 944, 950. 
Muscarine poisoning, 391. 

Muscle, Zenker's degeneration of, 1373. 

in typhoid, 80, 1373. 

Muscles affected by lead palsy, 365. 
affections of, in typhoid, 80, 86, 1373. 
inflammation of, in trichinioais, 1373. 
rupture of, in typhoid, 86. 
stiffness and tenderness of, in trichiniasis, 
319. 

treatment of affected, in poliomyelitis, 
1576, 1676. 

voluntary, inflammation of, 1373, 1374. 
Muscular atrophy in acute poliomyelitis, 
1572. 

in cerebro-Bpinal fever, 43. 
in cervical ribs, 1775. 
in cirrhosis of liver, 705. 
in dystrophia myotonica, 1702, 1793. 
in lead neuritis, 1789, 1700. 
in leprosy, 122. 

in p^oneal muscular atrophy, 1753, 
1764. 


Muscular atrophy in progresidve muscular 
atrophy, 1743, 1746, 1746, 1747. 
in syringomyelia, 1729-1730. 
of children, progressive spinal, 1756- 
1768. 

peroneal, 1753. 

changes in the myopathies, 1796. 
contraction sounds simulating pleural 
friction. 1246. 
dystrophy, J800<1802. 

types of, 1800, 1801. 
hypertonicity in spastic paraplegia, 1717, 
1718. 

hypotonus in interstitial neuritis, 1769. 

in tabes, 1644. 
rheumatism, 1367. 
rigidity, in cerebral diplegia, 1622. 
in myotonia congenita, 1790. 
in paralysis agitans, 1670, 1671. 
spasm in electrical injuries, 345. 
spurns in strychnine poisoning, 55. 
in tetanus, 55. 

weakness at high altitudes, 340. 
in amyotonia congenita, 1802. 
in beriberi, 4C0. 
in chorea, 1699, 1700. 
in disseminated sclerosis, 1655. 
in lathyrism, 392. 
in myasthenia gravis, 1794-1796. 
in paralysis agitans, 1670, 1671. 
in pseudo -hypertrophic paralysis, 1799, 
1800. 

in rickets. 467. 

in visceroptosis, 746, 748, 749, 
Musculo-cutaneous nerve, lesions of, 1764. 
Husculo-spirai nerve, anatomy and physi- 
ology of, 1760. 
lesions of, 1760, 1761. 

Mushroom poisoning, as cause of hepati<* 
necrosis, 696. 

Mussels as cause of bacterial food-poison- 
ing, 395. 

as source of infection in typhoid, 79. 
Mustard gas as cause of dermatitis, 1409. 
in relation to bronchitis, 1135. 
tracheitis caused by, 1120. 

Muthanol, 218. 

Mutism, hysterical, 1881 . 

treatment of, 1885. 

Myalgia, 1368, 1369. 
epidemic, 207, 298, 1369. 
in trichiniasis, 319. 
varieties of, 1 S6S, 1 369. 

Myasthenia gravis, 1794-1797. 
pbaiyngoal paralysis in, 1519. 
in Addison’s disease, 506. 

Mycetoma, 189, 190. 

Mycobacterium leprce, 121. 

Mycoses, the, 185-193. 

the pulmonaiy, 1215-1218. 

Mycosis fungoides, 1481. 

Mydalelne, a ptomaine l)o<fy, 394. 

Myelitis, acute ayphilitio, 1634. 
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MyelltiSy diffuse, with optic neuritis, 1661. 
fiudoular, 1737. 
in mearies, 139. 

Myeloblasts, 783, 802. 

Myelocytes, 797, 802. 
in anaemia pseudo •leukaemica infantum. 
792. 

in diphtheria, prognostic significance of, 

102 . 

in leuco-eiythroblastic anaemia, 783. 
in the blood, 792. 
in whooping-cough. 111. 

Myeloma, multiple, 784, 1390. 
Myelomalacia, 1735, 1736. 

cordis, 1059. 

Myelomatosis, 1390. 

Myelosclerosis, 784. 

Myelosis, chronic leuksemic, 803. 

Myiasis, 326-328. 
dermal, 326. 
intestinal, 378. 
linearis, 1498. 
treatment of, 327, 328. 

Myocardi^ damage, heart-block as an 
indication of, 909. 

degeneration, nthoroma in relation to, 
1039. 

auricular fibrillation due to, 896, 899. 
hypertension in relation to, 994, 
in relation to angina pectoris, 981. 
Myocarditis, 945-951. 
acute simple, 945-948. 
chronic, 949 961. 
diphtherial, 915. 946. 
rheumatic, 290, 946. 
suppurative, 945. 
toxic, 13. 

in influenza, 170, 171. 

tuberculous, 945. 

Myocardium, abscesses in, 945. 
affections of, in typhoid, 80. 
affections of the, importance of, 945. 
chronic disease of, 949-957. 
degeneration of, in coronary disease, 948. 

m small-pox, 152. 
diseases of the, 945-957. 
effect of diphtheria on, 98, 102. 
fatty degeneration of the, 951, 952. 
in pernicious anfciuia, 780. 
Inffltratfon of, 952, 953. 
dbrosls of, 949-961, 976, 1039. 
importance of condition of, in prognosia 
860. 

in aortic incompetence, 936. 

in relation to heart failure, 852, 859, 860. 

syphilis of, 949, 976, 

Myoclonus, 1704-1705. 
epileptic, 1679, 1687, 1705. 

Unverrlcht*s, 1687. 

Myoldema, 1200. 

Myokimia, 1750. 

Myoma of skin, 1487. 

Myomalacia cordis, 991, 1039. 


Myopathic atrophy, 1798. 
types of, 1798. 
face, 1793. 

Myopathies, the, 1798-1802. 

Myosalvarsan in syphilis, 208. 

Myosis, diagnostic signifleanoe of, 1507. 

pontine, 1632. 

Myositis, 1373, 1374. 
dermato-, 1373. 

fibrous, in alcoholic neuritis, 1780. 
non-suppurative, 1373. 
ossificans progressiva, 1373, 1374. 
suppurative, 1373. 

Myotonia, atrophica, 1791 ; and see Dystro- 
phia myotonica. 
congenita, 1790, 1791. 

Myotonic relation of Erb, 1791. 

Mysophobia, 1710. 

Myxeedema, 492-495. 

mental disorders in, 1 844. 

Myxoma of larynx, 1109. 

Naevi, 1487-1489. 

in hereditary haemorrhagic telangiectasia, 
819. 

Nsevo-carcinoma, 1489. 

Nagana, 257. 

NaUs, affections of, in congenital syphilis, 
206. 

affections of, in hypertrophic pulmonary 
arthropathy, 1376. 

brittle, in pityriasis rubra pilaris, 1472. 

eczema of, 1415. 

favus of the, 1439. 

fluted, in paralysis agitans, 1671. 

in idit)pathic hypochromic anaemia, 776. 

in chronic arsenical poisoning, 372. 

If. median nerve injury, 1763. 

in Paterson’s syndrome, 547. 

in sprue, 639. 

in syphilis, 205. 

lesions of, due to arsenic, 1447. 

psoriasis of, 1470. 

ridging of, in hypoparathyroidism, 501. 
in scarlet fever, 68. 
in typhoid, 82. 
ringworm of the, 1438. 

Nanukayami disease, 229. 

Napier’s aldehyde test Id kala-azar, 253. 
Narcolepsy, 1693. 

after encephalitis lethargica, 1694. 
Narcosis in carbon monoxide poisoning. 
380. 

Nares, plugging the, 1088, 1089. 

Nasal causes of asthma, 1148, 1162. 
diphtheria, 99, 100, 105. 
douching, 1085, 1086. 
feeding, in affective disorders, 1862. 
obstruction from adenoids, 1085, 1096. 
polypus, 1089 ; and see Polypus, 
septum, angio-flbroma oi the, 1088, 
1096. 

bleeding polypus of, 1088, 1096. 
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Nasal septum, erosions of, 1088. 
gumma of, 1093. 
syphilitic perforation of, 1093. 

Nascent iodine treatment of nasal tubercu- 
losis, 1094. 

of pulmonary tuberoulosis, 1210. 

Naso-phaiynx, as habitat of meningocoocus, 
37. 

as portal of entrance of virus of acute 
anterior poliomyelitis, 1568, 1569. 
diseases of the, 1096-1099. 
in relation to scarlet fever infection, 64. 
tumours of, 1098. 

Nauheim treatment of cardiac disease, 
866 . 

Naunyn’s sign in cholecystitis, 725. 

Nausea, 574. 
hysterical, 574. 
in chronic appendicitis, 681. 
in chronic cholecystitis, 725. 
in coronary occlusion, 992. 
in gastritis, 574, 582, 584, 585. 
in pregnancy, 574. 
in uraemia, 674, 1325. 

Necator amerlcanus as human parasite, 320, 
321. 

Nech, actinomycosis affecting, 186. 
rigidity of. In cerebro-spinal fever, 38, 
39, 41, 48. 

Necrosis of bone in leprosy, 122. 
of finger tips in Raynaud’s disease, 1076. 
of la^geal cartilage, 1 101. 
in sypliilis, 1105. 
in typhus, 278. 
of larsrnx in measles, KiS. 
in small-pox, 152. 

Negativism in schizophrenia, 1868, 1871. 

Negri bodi^ 8, 9. 
in rabies, 9, 1585. 

Negroes, immunity of, to yellow fever, 3. 
rarity of chorea among, 1698. 
sickle-celled aniemia in, 787. 
tuberculosis among, 31. 

Neill-Mooser reaction in ffea t^hus, 269. 

Nelson bed for postural drainage, 1141, 
1167, 1181. 

Nelson's method of pyrotherapy in syphilis, 
224. 

Nematodes, diseases due to, 315-324. 
Neo-arsphenamine, 208. 
in relapsing fever, 237. 
in yaws, 227. 

method of administration of, 208-210. 

Neoeardy], 217. 

Neokbaisivan, 208. 

Neo-olesal, 217. 

Neosolvarsan, 208. 
in syphilis of nervous system, 1636. 
in yaws, 227. 

Neo-silver arspbenamine, 208. 

Neostam in ki^-azar, 254. 

Neostlbosan in kala-azar, 254. 
in oriental sore, 256. 


Ni^hreotomy in renal tuberculosis, 1337. 
in unilateral hydronephrosis, 1342. 
in unilateral pyonephrosis, 1343. 
Nephritis, aente. 1303-1309. 

in methylcfilorido poisoning, 388. 
asearis, 323. 

ehronf^ defective adjustment to water 
supply in, 1314. 
interstitial, 1317-1319. 

(primary type), 1316, 1316. 

(secondary type), 1309-1315. 

as causal factor in atheroma, 1038. 
parenchymatous, 1309, 1310. 
patholo^ of, 1310, 1311. 
classiiication of, 1299. 
familial hsemorrhagio, 1316. 
from use of mercury, 216. 
glomerular, in septic endocarditis, 021. 
gouty, 432. 

hsmorrhagic, in glandular fever, 287. 
high blood pressure in, 1036, 1318, 1319. 
in cbicken-pox, 162. 
in erysipelas, 20, 21. 
in lead poisoning, 364. 
in malaria, 243. 
in mercurial poisoning, 375. 
in mumps, 165. 
in rat- bite fever. 238. 
in spiroch»)tosi8 ictero-ha^moirhagics , 
232. 

in typhoid, 80, 86. 
in typhus, 279. 
nausea in, 574. 
pericarditis in, 957. 
pruritus in, 1402. 
renal elements involved in, 1306. 
scarlatinal, 66, 69, 71. 72, 77. 78, 1304. 
skin diseases in relation to, 1304. 
Nephrolithiasis, 1338. 

Nephropexy, 1349. 

Nephroptosis, 1346. 

Nephrosis, 1301-1.303. 

Nephro-sclerosis, benign, 1319. 

malignant, 1067, 1317. 

Nephro-typhoid variety of typhoid fever, 83 
Nerve, auditory, 1514. 
oervicai sympathetic, paralysis of, 1508 
cochlear, 1514. 

eleventh, affections of the, 1519, 1520. 
anatomy and physiology of, 1519, 
1520. 

fadal, 1510-1514. 
fifth, 1509, 1610. 

symptoms of lesions of, 1509, 1610. 
tropmo changes due to lesions of, 1509. 
fourth, paralysis of, symptoms of, 1504. 
glosso-pharyngeal, 1518. 
hypoglossal, affections of the, 1621. 
ninth, 1518. 

ninth, tenth, and eleventh, oombined 
lesions of, 1520. 

olfactory, and tract, anatomy and 
♦ physiology of, 1501. 
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NoiyBh optic» anatomy and physiology of, 
1501. 

reeurrent laryngeal, in relation to 
paralysis, 1113, 1116. 
roots and nerve tninte, local lesions of, 
1768-1767. 
treatment of, 1767. 
seventh, 1510-1514. 

sixth, anatomy and physiology of, 1605. 
spinal aocessory, alfections of the, 1519. 
tenth, anatomy and physiology of, 1518 ; 
and see Vagus. 

third, anatomy and physiology of, 1504. 

paralysis of, symptoms of, 1604. 
trigeminal, 1609, 1521. 
twelfth, affections of the, 1521. 

anatomy and physiology of, 1521. 
vagus, anatomy and physiology of, 
1618* 

lesions of, 1518. 
vestibular, of, 1614. 

Nerve-oell lesions, in acute anterior polio- 
myelitis, 1569. 

Nerve-deafness, 1514. 

Nerve-degeneration in beriberi, 460. 

Nerve lesions, local, treatment of, 1767. 

Nerve-roots, alcohol injection of, for 
angina, 989. 

Nerves, auditory and vestibular, symptoms 
of lesions of, 1614. 
cranial, affections of the, 1501-1525. 

syphilitic paralysis of, 1563. 
oculo-motor, affections of the, 1504-1608. 
peripheral, lesions of the, 1768-1767. 
pressure on, in aortic aneurysm, 1046. 
recurrent laryngeal, pressure on, by 
aortic aneurysm, 1046. 

Nerve-stretching, 1773. 

Nerve-suture, 1767. 

Nerve-tissue, selective action of toxins on, 
3. 

Nervous activity, effect of alcohol on, 355. 
complications of chicken-pox, 162. 
of diphtheria, 102, 103. 
of influenza, 171. 
of mumps, 165. 
of scarlet fever, 72. 
of sraall-pox, 152. 

degenerative changes duo to vitamin A 
deficiency, 443. 

diseases causing vomiting, 570. 
dyspepsia, 577, 578. 
gastric symptoms in, 677. 
nervous symptoms in, 678. 
lesions in African trypanosomiasis, 258. 
in beriberi, 460. 
in diphtheria, 98. 
in electrical injuries, 344, 345. 
in leprosy, 1 22. 
in pellagra, 464, 466. 
in pink disease, 299. 
in poliomyelitis, 1669, 1571, 1672. 
in syphilis, 200. 


Nervous symptoms in cancer of the 
oesophagus, 567. 

in oerebro-spinal fever, 38, 39, 41. 
in chronic alcoholism, 358, 359. 
in cirrhosis of liver, 705. 
in diabetes, 417. 
in Graves’s disease, 486, 487* 
in hydrocephalus, 15^2, 1547-1550. 
in lead poisoning, 365. 
in lethargic encephalitis, 1579-1581. 
in measles, 137, 141. 
in perniciouB aneemia, 781. 
in pulmonary tuberculosis, 1197. 
in sleeping sickness, 258. 
in snake bite, 330. 

in South American trypanosomiaeis, 
261. 

in spirochsetosis iotero-hsemorrhagica, 
232. 

in thoracic aneurysm, 1046. 
in toxfiemia, 11. 
in typhoid, 86, 90. 
in whooping-cough, 112. 
in yeUow fever, 178. 
of hypoparathyroidism, 501. 
of manganese poisoning, 378. 
of mercurial poisoning, 376. 
of schistosomiasis, 309. 
system, affections of, in measles, 137. 
central, effects of gastritis on nutrition 
of, 665, 666. 

congenital syphilis of, 1652. 
diseases of the, 1601-1803. 
stomach function in relation to, 559. 
syphilis of the^ 200, 1628-1653. 

mental disorders associated with, 
1831-1833. 

virus diseases of, 1567-1588. 
white matter of, special sit© of lesions 
of caisson disease, 333, 336. 
Neuralgia, epileptiform, 1522. 
glossopharyngeal, 1524. 
intercostal, 1246, 1769. 
post-herpetic, 1584. 
spasmodic, 1622. 
trigeminal, 1509, 1521-1524. 

Neuralgic pains in caisson disease, 336. 

in undulant fever, 129. 

Neurasthenia, 1823, 1824. 
etiology of, 1823. 

alimentary disorders in relation to, 1846. 
and movable kidney, 1348. 
and trench fever, 284. 
bladder, 26. 

course and prognosis of, 1823, 1824 

nature of^, 1823. 

oxaluric crises in, 1296. 

symptoms of, 1823. 

syphilitio, 1831. 

treatment of, 1824. 

visceroptosis in relation to, 749. 

NeurinOy a ptomaine body, 394. 

Neuritis, alcoholic, 692, 1780. 
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Nearttis^ afber hoat-hyperpyroxia, 349. 
anterior omral, 17^. 
arseoieal, 872-1779. 
asaoGiated with arthritis, 1768 
brachial. 1389, 1370, 1769, 1770. 
causing laryi^eal paralysis, 1115. 
oervioo-oooipital, 1770. 
diahetie, 417, 1753. 

dlphtheritte, 1781 ; and 9&1 Diphtheritic 
parai3^is 
dysenteries 116. 
in relapsing fever, 236. 
in typhoid, 86. 
in nndolant fever, 129. 
influenzal, 171. 

Interstttlal, 1768-1773. 

lead, 361, 1789, 1790. 

multiple diphtheritic, 1782. 

peripheral, 1778 ; and see Polyneuritis. 

radicular, 1769. 

retro-bulbar, 1 502. 

scarlatinal, 72. 

Neuro-fibroma of skin, 14SC. 

Neuro-flbromata in lateral recess, 1535. 

Neuro-flbromatosis, 1788. 

Neuro-flbrositis, 1768. 

Neurological complications of chronic alco- 
holism, 359. 

Neuroma, plexiform, of skin, 1486. 

NeuromyeUtis optica, 1661. 

Neuronopha^a in acute poliomyelitis, 1569. 
in lethargic encephalitis, 1578. 

Neuropathic mdema, 440. 

Neuropoletin, 559, 565. 

Neuro-recurrences after arsphenamine 
treatment, 214, 219. 

Neuroses, vasomotor, 1072-1080. 

Neurosis, vegetative, 298; uTid see Pink 
disease. 

Neurotoxins, snake, selective action of, 
330. 

Neurotropic virus of herpes zoster, 1583. 
of yellow fever, 177. 

Neutropenia, 799. 
malignant 799. 

Neutrophilia, 796. 

“ Niche ** of chronic gastric ulcer, 589. 

Nicotine acid (vitamin B,), 448: 
daily excretion of, 449, 
in pellagra, 448, 463, 466. 

Niemann-Piek’s disease, 835. 

Nlght-hlindness in scurvy, 453. 
tests for vitamin A deficiency, 443. 

Nightshade poisoning, 391. 

Night starts in cardiac failure, 873. 
sweats in pulmonary tnbercolcisis, 1195, 
1207. 

treatment of, 1214, 1215. 
terrofS in adenoids, 1097. 

Nlhfltotic delusions, 1861. 

Nikethamide in heart disease, 868. 

Nil^e, Paget*s disease of the, 1476. 

Nipples, ecoema of, 1414. 


Nisd bodl^ disappearance of, in progress 
sive muscular atrophy, 1744. 
Nitrites in anmnal attacks, 088, 989. 

in cardiac disease, 874. 

Nitritoid erises after use of arsphenamine, 
211 . 

Nitrogen excretion in urine, 1283. 
retention in aonte nephritis, 1308. 
saturation of tissues with, the essential 
in caisson disease, 335, 336. 
solubility of, in fat, 333, 335. 
Nitro-prusslde test for ketonuria, 418, 
1295. 

Nits, 1442. 

Nooardia tenuis, 1441. 

Nodal extra-systole, 888, 889. 
rhythm, auriculo-ventrioular, 847, 804, 
895. 

elcctro^cardiogram of, 1014. 

Nodes, Juxta-artioular, 226, 228. 

Nodular circumscribed lipomatosis, 440. 

goitre with hyperthyroidism, 491. 
Nodules, fibro-siderotic, in spleen, 830. 
fibrous, 1369, 1392. 
in cliappa, 303. 

in skin in Hodgkin's disease, 842. 

leprotic, 122. 

subcutaneous, in tseniasis, 314. 
subcutaneous rheumatic, in children, 
292, 913. 

Noguchi’s work on the cause of yellow 
fever, 176. 

Noma, 527. 

in measles, 139, 143. 

Nominal deficiency, 1614. 

Nomograph, Boothby and Sandiford's, 
404, 420. 

** Nona ” and encephalitis lethargica, 1577. 
Normoblasts, 772. 

Normocytes, 771, 772. 

Nose, afibetions of, in glanders, 60. 
angio -fibroma of, 1095. 
cysts of, 1095. 
diseases of the. 1084-1095. 
enchondroma of, 1095. 
fibroma of, 1095. 

lesions of, in congenital syphilis, 205. 
1092, 1093. 

lupus of the. 1093, 1094. 

osteoma of, 1095. 

papilloma of, 1095. 

syphilis of the, 205, 1092, 1093. 

syphilitic deformity of the, 206, 1093 

tuberculosis of, 1094. 

tumours of, 1096. 

ulcerations of, 1092, 1093. 

Netechis soutatus, 331. 

Nothnagel’s syndrome, 1531, 

Novarsan, 208. 

Novarsenoblllon, 208. 

NovBSUrol in heart disease, 870, 

Novostab, 208. 

Nuclear ophthalrao|degla, 1607, 1581. 
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Nueldo a stimulant to leuoocytoBis, 

Nucleus pulposus, herniation of, 1773. 
Numbness in alcoholic neuritis, 1780. 
in disseminated sclerosis, 1656. 
in Landry's paralysis, 1786. 
in Raynaud’s disease, 1076. 
of extremities, in leprosy, 122. 

Nummular sputum, 1134, 1198. 

Nursing of “ septic ” patients, 17. 

Nutmeg Uver, 460, 601, 1179. 

Nuts, table of, in relation to diabetic diet, 
426. 

Nyctalopia, 453. 

Nystagmus in acute poliomyelitis, 1673. 
in cerebellar apo])lexy, 1603. 
in cerebellar lesions, 1632. 
in cerebral diplegia, 1623. 
in disseminated sclerosis, 1656. 
in Friedreich’s ataxy, 1666. 
in hydrocephalus in children, 1549. 
in Mcmi^re’s disease, 1517. 
in subacute combined degeneration, 
1740. 

in syringomyelia, 1731. 
in trench fever, 283. 

Oat-celled tumour of bronchi, 1142, 1146. 

of lung, 1219. 

Obesity, 437-439. 
jetiology of, 437. 

acute necrosis of pancreas in relation to, 
738. 

diet in, 438, 439. 
heredity in, 437. 
in Cushing’s syndrome, 474. 
in relation to diverticula of the colon, 
660. 

in relation to prognosis of typhoid, 90. 
influence of pituitary on, 437, 438. 

of thyroid in relation to, 437. 
pathology of, 437, 438, 
pregnancy in relation to, 437. 
racial tendency to, 437. 
sex glands in relation to, 438. 
sex-incidence of, 437. 
situations of fat deposit in, 437, 438. 
symptoms of, 438. 
treatment of, 438, 439. 

Object-blindness, 1615. 

Obsessional disorders, 1887-1891. 

and schizophrenia contrasted, 1 874. 
ideas or images, 1888. 
impulses, 1888. 
rumination, 1889. 

Obstetrical paralyses, 1613, 1776-1778. 
Obstruction, intestinal, acute, 670-676. 
round-worm^ causing, 323. 
chronio, 462. 

from embolism of mesenteric artery, 
675, 1063. 
in ascariasis, 323* 

in cancer of tbe colon, 657 , 658, 659 . 
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Obstruction, Intestinal, in Crohn’s di stTiaiiw!i. 
647. 

in anal achalasia, 666. 
peritoneal adhesions in relation to, 
762. 

peritonitis complicating, 765. 

Obturator nerve, lesions of, 1765, 1777. 
Occipital lobe, localising signs of lesions of, 
1629. 

Occult blood, diagnostic significance of, 616. 
in stools, examination for, 616, 616. 
in cancer of colon, 658. 
in chronic gastric ulcer, 689. 
in duodenal ulcer, 690. 

Occupation in relation to prognosis of heart 
disease, 859. 

in relation to tuberculosis, 31. 

palsy, 1711. 

Occupational risks of lead poisoning, 361, 
362, 364. 

therapy in affective disorders, 1863. 
treatment of mental disorder, 1815, 1816, 
1863. 

Ochronosis in alkaptonuria, 1294. 
in carboluria, 1295. 

Ocular changes in hypertension, 1036, 1066, 
1067. 

disorientation, rdle of, in sea-sickness, 
341. 

nerve palsies, causes and varieties of, 
1606-1607. 

classification of, 1506. 
conjugate, 1605. 
nuclear, 1506, 1607. 
supranuclear, 1505. 
symptoms in aortic aneurysm, 1046. 
in cerebral syphilis, 1633. 
in chorea, 1701. 

in Friedreich’s ataxy, 1666, 1667. 
in myasthenia gravis, 1795. 
in subacute combined degeneration, 
1740. 

in tuberculous meningitis, 1561. 
Oculogyric crises in lethargic encephalitis, 
1580. 

Oculo-motor nerves, affections of, 1604- 
1508. 

Oddi’s sphincter, achalasia of, 733. 
in relation to biliary oriaes, 733. 
spasm of, 694. 

Odor phthisicus, 1194. 

Odour from skin in measles, 137. 
in small-pox, 150. 
from typhus patient, 278. 

(Edema, angio-ncurotic, 1073. 
gelatinous, in snake bite, 330« 
glottldls, 1074, 1101. 
in acute nephritis, 1306. 
in measles, 138. 
hereditary, 1080. 
in acute nephritis, 1305, 1306. 
in ascites, 764, 765. 
in beriberi, 460. 
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GBdema in oanoer of liver, 719. 
in chronic parenohvmatonB nephritis, 
1310, 1311. 

in chronic secondary nephritis, 1310, 
1314. 

in cirrhosis of liver, 704. 
in heart failure. 865, 860, 874. 
in nephrosis, 1300, 1302. 
in pemidouB ancemia, 780. 
in aemm sickness, 8. 
in small-pox, 160. 
in sprue, 639. 
in trichiniasis, 319. 
in trypanosome fever, 268. 
in tui^rcolons peritonitis, 761. 
indurated, of syphilitic sore, 196, 196. 
laryngis in erysipelas, 20. 
local, in subacute combined degenera- 
tion, 1740. 

nephritic, cause of, 1310. 
neuropathic, 440. 

of face and neck in mediastinal tumours, 
1280. 

of feet and legs in typhoid, 82, 86. 
of larynx, 1101. 

of extremities in pink disease, 299. 
reduced protein content of blood in, 1311. 
(Esophageal obstruction, 651, 656. 
spurn, 546, 647, 548, 549. 
ulcer, chronic, frequency and incidence 
of, 653. 

varices in cirrhosis of liver, 702, 704. 
veins, b hemorrhage from, in oirrhoBis of 
liver, 704. 

(Esophagitis, acute, 561, 662. 

add, and cesophageal ulcer, 552, 563. 
chronic, 552. 

acid, and oesophageal ulcer, 563-655. 
(Esophagoscopy in diagnosis of ulcer, 654. 
(Esophagostomlasis, 320. 

(Esophagostoraum apiostomum, 320. 

stephanostomum, 320. 

(Esophagus, aneurysmal pressure on, 1047. 
cancer of the, 565-568. 
diseases of the, 545-558. 
diverticula of, 650, 551. 
spasm of the, 546. 
stricture of the, 555. 

CEstradlol,615,518. 

(Estrone, 614. 

(Estrus ovis, 327. 

Ohara’s disease, 61 ; and see Tularaemia. 
Oidlum albicans, the fungus of thrush 
628. 

infecting lung, 1218. 

Oleothorax, 1213. 

Olfactory nerve and tract, the, 1501. 
Oliguria in cholera, 120. 

Olive oil, value of, in treatment of gastric 
ulcer, 594. 

Onchocerca eaeoutiens, 318. 
tumoun in head, 318. 
volvulus as a human parasite, 317. 


Oaehoeerclasis, 317, 318, 

Oncomelanla hupensis in relation to schisto 
somiaeis, 310. 

Onyalai, 303. 

Onychia, vaccine treatment of, 18. 
Odphorectomy for osteomalacia, 1384. 
Opaque enema, 613, 614. 

meal, 613. 

Ophidiasis, 329. 

Ophthalmoplegia, chronic progressive 
nuclear, 1507. 
exophthalmic, 487. 
in chicken-pox, 162. 
in lethargic encephalitis, 1579, 1680. 
in migraine, 1696. 
in syringomyelia, 1731. 
in tabes, 1646. 
internal total, 1508. 
nuclear, 1607, 1631. 

conditions of occurrence of, 1607. 
Ophthalmoscopic changes in kidney disease, 
1300, 1305, 1311, 1312, 1318. 
in optic atrophy, 1503. 
in papilloedema, 1639, 1640. 
in syphilitic vascular disease, 1032. 
examination, diagnostic importance (►£ 
1603, 1543. 

Opisthorchis sinensis, 307. 

Opisthotonos in cerobro-spinai fever, 38, 39, 
41. 

in hydrophobia, 1586. 
in post-basic meningitis of infants, 41. 
of Infants, cervical, 39 ; and see Menu - 
gitis, post-basic, of infants. 

Opium in summer diarrhma, 632. 
Oppenheim*s disease, 1802 ; and see Amyo- 
tonia congenita, 
sign in spastic paraplegia, 1718. 

Opsonic Index, the, in relation to tubercle 
bacillus, 34. 

Optic atrophy, 1503. 
aetiology of, 1503. 
consecutive, 1603. 
diabetic, 1603. 
familial, 1503. 

from arsenical preparations, 269, 260, 
1504. 

in accessory-sinus suppuration, 1092. 
in acromegaly, 472. 
in cerebral diplegia, 1622. 
in disseminated sclerosis, 1502. 
in familial spastic paralysis, 1669. 
in mumps, 165. 
in oxycephaly, 1386. 
in relapsing fever, 236. 
in subacute combined degeneration. 
1740. 

in syphilitic arteritis, 1032. 
in tal^, 1646. 

in triohlorethylone poisoning, 389. 
primaiy, 1603. 
prognosis of, 1504. 
retrograde, 1598. 
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Optic atropliy, ccoondur, 1509. 

sjpJiilitio, 1504. 

elilasma» localisation of lesionB of, 1634. 
nerve, the, 1501. 
affections of the, 1501-1504. 
lesion of, in carotid hemiplegia, 1502. 
sypbllltlo disease of, 1602. 
neuritis in chicken-pok, 162. 
in malaria, 243. 
in typhoid^ 86. 

thalamiis, lesions of, localising signs ot; 
1530. 

Oral sepsis, 621-525. 

as cause of diarrhoea, 623. 
as cause of oesophagitis, 552. 
as cause of parotitis, 530. 
in pyorrhoea, 522, 524. 
in relation to arthritis, 1354. 1355. 
to dental caries, 523. 
to gastric ulcer, 524. 
to scarlet fever, 76. 
prophylasds of, 621. 
resiuts of, 624-525. 
treatment of, 521. 
xerostomia a cause of, 530. 

Oranges, anti-scorbutic value of, 449, 460. 
Orarsan in syphilis, 214. 

Orbicularis rapebramm, the ^'ultimum 
monens ” of facial muscles, 1513. 
Orbit, arterio-venous aneurysm of, 1063, 
1054. 

Orbital lesions, effects of, 1505, 1606. 

lobule, lesions of, symptoms of, 1628. 
Orchitis, filarial, 316, 317. 
in congenital syphilis, 205. 
in malaria, 243. 
in mumps, 163, 164, 165. 
in paratyphoid fever, 95. 
in small-pox, 152. 
in typhoid, 86. 
in typhus fever, 279. 
in undulant fever, 129. 
syphilitic, 204. 

Oriental sore, 255, 256. 

Ornlthodonis erraticus, 2;u. 
hermsl, 234. 
lahorensls, 234. 
maroooanus, 234. 
moubata, 234, 237. 
papillipes, 234. 
savignyi, 234. 
talaje, 234. 
tholozani, 234. 
venezuelensls, 234. 

Oroya fever, 131, 132. 

Orpiment, 371. 

Oisanine in sleeping sickness, 260. 
Orthooaine (orthoform) in laryngeal tuber- 
culosis, 1108. 

in ulcers of pharynx, 543, 544. 
Orthopnoea in cardiac failure, 863. 
OdeP-VaqaM distaw. 793 : a»d tee Poly- 
cythflsnlia. 
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OtMb Momalii, 1377-1379. 

fibrosa cystica, generalised, 498. 
diffusa, 498. 
focal, 1380. 

in tertiary syphilis, 203. 
of von Recklinghauseo, 498, 1380 ; and 
see Hyperparathyroidism. 

radiation, 355. 

rarefying, of alveolar processes, 626. 

Osteo-arthrltls, 1358-1362. 
hypertrophiea, 1375. 

-artbropat^, hypertrophic pulmonary, 

1201. 

following empyema, 1266. 
in broncmectasis, 1166. 

Osteochondritis syphilitica, 206. 

Osteoclastoma, 1380. 

Osteoclastomatous tumours in hyperpara- 
thyroidism, 499. 

Osteocoplc pains, 200, 203. 
in goundou, 227. 

Osteogenesis imperfecta, 1384. 

Osteogenetlc myeloma, 1380. 

Osteoma of nose, 1095. 

Osteomalaria, 1381-1384. 
treatment of, 1383. 

Osteo-myelltis, pyaemia in, 13. 

Osteophytic outgrowths in arthritis, 1351. 
in spondylitis, 1364. 

Osteoporosis congenita, 1384. 
in hyperparathyroidism, 499. 
in idiopathic steatorrhoea, 636. 
in rheumatoid arthritis, 1351. 
in Still’s disease, 1366* 
in syringomyelia, 1730. 

Osteopsathyrosis, 1384. 

Osteoselerotlo anasmla, 783. 

Ostium secundum, persistence of, 968. 

Otitis media in congenital syphilis, 205. 
in diphtheria, 103. 
in influenza, 170. 
in kala-azar, 253. 
in measles, 139. 
in mumps, 165. 
in pneumonia, 1231. 
in relation to atrophic rhinitis, 1087. 
in relation to meningitis, 1564 
in scarlet fever, 67, 69, 70, 71, 77* 
in small-pox, 152. 
septic thrombosis in, 1060. 
suppurative, in glandular fever, 287* 
in typhoid, 86. 
vaccine treatment of, 18. 

Otorrhosa in scarlet fever, 70* 75. 

Ova of schistosomes, search for, 310, 
311. 

Ovalocytosis, 788. 

Ovarian tumours as cause of viruwm, 610. 

Ovaries in relation to osteo-malaicia, 1384. 

Ovaritis in mumps, 165. 

Overeating in relation to arterial dieease, 

1038. 

to hypertrophy of heart, 964. 
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Over-eatii^, of heart in relation to dilata* 
tion, 954. 

Oxalate of lime caleoU^ 1338, 1339. 

eiystals in urine, 1296. 

Ozalurla, oauses of, 1296. 

crises of, 1296, 1340. 

Oxyeepha^, 1385, 1847. 

Oxygen dc^cienoy, effects of, 339, 340. 
in bronohitis, 1135. 

in carbon monoxide poisoning, 381, 382. 
in cardiac failure, 872. 
in pulmonary coUapse, 1168. 
in treatment of pneumonia, 1235. 
poisoning from compression, 335. 
saturation of arterial and venous blood, 
338, 339. 

under pressure, toxicity of, 335. 
Oxyhsemoglohin in plasma in blackwator 
fever, 247. 

Oxytoein, 470. 

Oxyorls vermioiilaris, 323. 

Oysters as cause of bacterial food poiBon< 
ing, 395, 

in relation to typhoid infection, 79, 91. 
Ozasna, 1086, 1122 ; a/id see Rliinitis, 
atrophic. 

syphilitic, 203, 1093. 

P deflection in electro-cardiogram, 1004, 
1005. 

P,A, factor in relation to pernicious and 
megalocytic anfiemias, 774, 778. 

“ Paee-maker ” of the heart, 846. 
Pa^dennia laryngis, 1103. 
Pachymeningitis, 1556 
syphilitic, 1565, 1635. 

Pagci*S disease, 1377 ; and see Osteitis 
deformans, 
of the nipple, 1484. 

Pahvant valley fever, 61. 

Pain as a cause of vomiting, 570. 
cardiac, 874, 875. 
epigastric, in yellow fever, 178. 
in accessory sinus disease, 1091. 
in acid oesophagitis and oesophageal 
ulcer, 553. 

in acute arteritis, 1030. 
in acute gastritis, 582. 
in acute gout, 432. 
in acute intestinal obstruction, 673. 
in acute necrosis of pancreas, 738. 
in acute pericarditis, 958 
in aonte pleurisy, 1245. 
in adiposis dolorosa, 481. 
in amcsbic abscess, 709, 712. 
in angina pectoris, 981, 982, 983, 984. 
in aortic aneurysm, 1045. 
in ampendioitis, 676, 681 . 
in H. coli infections, 25, 26. 
in Bell’s paralysis, 1510, 1511, 1512. 
in cancer of colon, 658. 
of larynx, 1110. 
of Hirer, 718. 


Pain in cancer of ossophagus, 556. 
of pancreas, 744, 745. 
of stomach, 600. 
in cardiac failure, 877. 
in cholecystitis, 724, 725. 
in cholera, 119, 120. 
in compression of cord, 1717, 1720. 
in coronary occlusion with infarction of 
heart, 991, 992. 
in craft palsy, 1712, 1713. 
in diaphragmatic pleurisy, 1247. 
in distribution of fifth nerve, 1509. 
in duodenal ulcer, 590. 
in epidemic myalgia, 298. 
in erysipelas, 20. 
in er 3 rthromelalgia, 1079 
in gall-stones, 730, 731. 
in gastric ulcer, 588. 
in heart disease, treatment of, 877. 
in herpes zoster, 1583, 1584. 
in intermittent claudication, 1041. 
in Landry’s paral^'sis, 1786. 
in laryngeal tuberculosis, 1107, 1108. 
in movable kidney, 1347. 
in muco-membranous colic, 642. 
in mumps, 164, 165. 
in nerve leprosy, 124. 
in pancreatic calculi, 743. 
in periarteritis nodosa, 1034. 
in peritonitis, 754, 755. 
in pleurisy with effusion, 1249. 
in pneumonia, 1228. 
in progressive muscular atrophy, 1746. 
in pulmonary apoplexy, 1164, 1165. 
in pulmonary tuberculosis, 1194 
in pyelitis, 1131. 
in pyloric obstruction, 605. 
in Raynaud’s disease, 1076. 
in relation to jaundice, 687. 
in renal colic, 1339. 
in sciatica, 1770, 1771. 
in subacute necrosis of pancreas, 739. 
in suppurative mediastinitis, 1275. 
in suppurative pylephlebitis, 722. 
in sypnilis of aorta, 977, 979. 
in syphilis of liver, 714. 
in syringomyelia, 1729. 
in tetanus, 55. 

in thrombo-angiitis obliterans, 1033. 
in tic douloureux, 1522, 1523. 
in triohiniasis, 319. 
in waterbrash, 572. 
in X-ray injuries, 362. 
of heart disease, 875, 877. 

“ Painful heel,” 1370. 

Pains in back in small-pox, 147. ^ 
in back and limbs in acute poliomyelitis* 
1670. 

in dengue, 181. 
in influenza, 168. 
in relapsing fever, 235. 
in trench fever, 282, 283* 
in typhus fever, 276. 
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P^nt in back and limbs in yellow fever, 178. 
in bones and Joints in yaws, 226. 
in gtinu^and teeth after arsphenamine, 

in limbs in caisson disease, 336. 
in cerebro-spinal fever, 38. 
in malaria, 242. 
in scurvy, 451. 

lightning, 1642, 1643, 1648, 1649, 1738, 
1741, 1742. 

osteooopic, in syphilis, 200, 203. 
periphery, in lethargic encephalitis, 1581. 
priBcordial, in acute pericarditis, 958. 
in aortic disease, 932. 
in cardiac strain, 881. 

Patote, ^ched, in adenoids, 1096. 
injection of, as early sign of scarlet fever, 
66 . 

paralysis of the, 545. 

of soft, diphtheritic, 1782. 
syphilitic penoration of, 203, 543 
ulceration of, in gangosa, 228. 
in yaws, 226. 

Pallor after hsmorrhage, 769. 

Palmar fascia, fibrosis of, 1370. 

Palpation of chest, 1082. 

of intestines, methods of, 612, 613. 
Palpitation, 876. 
in acute endocarditis, 915. 
in cardiac failure, 853, 874. 
in Graves’s disease, 486. 
in hyperthyroidism, 996. 

Palsy, craft, 1711-1714. 
lead, 1789-1790. 
occupation, 1711-1712. 

Paludlsm, 238. 

Pamaquin (piasmoquine). 244, 246. 
Pancake hsematoma in subarachnoid 
haemorrhage, 1590. 

Panooast tumour of lung, 1220, 1221. 
Pancreas, acute necrosis of, 737-739. 
carcinoma of, 744-746. 
diseases of the, 736-746. 
hydatid of, 743. 
in mumps, 165. 

in relation to carbohydrate metabolism, 
737. 

to glycosuria, 410, 412, 737. 
to jaundice, 736. 
malignant disease of the, 744. 
secretions of, 736. 
subacute necrosis of, 739, 740. 
syphilis of the, 742. 

Pancreatic calculi, 740, 742, 743. 
colic, 741. 
cysts, 743, 744. 

digestion, deficient, stools in, 736. 
ducts, anatomy of, '736. 
ferments in intestines, faeces, and urine, 
737. 
juice, 736. 

Pancreatitis, acute bssmorrhagic, 737. 
chronic, 740-742. 


Pancreatitis, ehroidc, in rdatiSn to gaJl- 
stones, 732, 740, 741. 
jaundice in, 684, 740, 741. 
path of injection, 740. 
in mumps, 165. 

Panmyelopathy, 785. 

Panniculitis, 1368, 1369. ' 

Pano]dithalmltls in small-pox, 152. 

sej^ic, from lesions of fifth nerve, 1509. 
Papataci fever, 180. 

Papillitis in cerebro-spinal fever, 43. 
PapUlodema, 1539-1540. 
and atr^hy as complication of mumps, 
165. 

conditions and occurrence of, 1539-1540. 

in accessory sinus suppuration, 1092. 

in anssmia, 1540. 

in cerebral syphilis, 1032, 1613. 

in cerebro-spinal fever, 39, 45. 

in chlororoa, 807. 

in intracranial abscess, 1554. 

‘ in intracranial tumour, 1539-1540. 
in lethargic encephalitis, 1580. 
in measles, 139. 
in meningitis, 1539. 
in mumps, 165. 
in relation to vision, 1539. 
in renal disease, 1540. 
in subacute combined degeneration, 1740. 
in suppurative encephalitis, 1554. 
in toxaemio kidney, 1300. 
in tuberculous meningitis, 1561. 
ophthalmoscopic appearances in, 1539, 
1540. 

results of, 1503. 

retrobulbar neuritis in relation to, 1502, 
1540. 

Papilloma of larynx, 1109. 
of nose, 1095. 
of pharynx, 544. 

Papillomata of rectum in schistosomiasis, 
309, 310. 

of larynx, multiple, 1109. 

Paprika as source of vitamin C, 481. 

Papular rash of smaU-pox, 148. 

of syphilis, 198. 

Papule, 1397. 

Papules of small-pox, 148, 149. 

Paracentesis in ascites, 766. 
in cancer of peritoneum, 764. 
in chronic nephritis, 1314. 
in tuberculous peritonitis, 763. 
pericardii, 960, 963. 
site for, 960. 

thoracis, indications for, 1253. 
methods of, 1252, 1253, 1254. 
polmonaxy oedema in, 1161, 1253. 
Parssthesia, 1401. 
in Lance’s paralysis, 1786, 1787. 
in sciatica, 1771. 

in subacute combined degeneration, 1739. 
Parafossarnlns strlatulns in relaUoii to 
clonorchiasis, 307. 
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Paiagonlmlasto, 306, 307. 
of lunm, 1223. 

Pangommui westermnoi^ 306 t 
P aragraphlt, 1614. 

Parakeratosis, 1412. 

in psoriasis, 1469. 

Paraldehydei addiction tg, 1842. 
in chroi4o ^coholism, 359. 
in heart affections, 873. 
in typhus, 280. 

Paralyses, localised, in herpes zoster, 1584. 
toxaBmio, 11. 

Paralysis, acute ascending, 331, 1785. 
sdYance of, in l^andry's paralysis, 1776 
1786. 

agitans, 1669-1673. 
mental disorders in, 1834. 
symptoms of, 250, 1670-1071. 
alternate, 1532. 

BeU*s, 1370, 1510. 

Iff aehial plexus, 1759. 
crossed, 1532. 

diphtheritic, 102, 109, 545, 1781. 
due to tick- bites, 325. 
familial periodic, 1797. 

spastic, 1669. 
flaeold, diagnosis of, 1881. 
in acute anterior poUomyeiitis, 242, 
1571. 

in cerebro-spinal fever, 43, 
in familial periodic paralysis, 1797. 
in Friedreich's ataxy, 1667. 
in Landry's paralysis, 1785. 
in progressive muscular atrophy, 1743. 
&om snake bite, 330, 331. 
hysterical, 1881. 

in acute ^liomyehtis, 1570-1575. 
in caisson disease, 336. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1549. 
in leprosy, 122. 

in myasthenia gravis, 1794-1796. 
in progressive muscular atrophy, 1743, 
1746^1746. 

in syringomyelia, 1729. 
labio-glosso-pharyngeal, 1747, 1748, 
Landry’s, 1785 ; and see Landry’s 
paralysis. 

laryngeal, 1112-1116, 1519. 
varieties oC 1113, 1115, 15X9; and 
see La^ngeal paralysis- 
lead, 365, 1789. 

Obstetrical, 1776-1779. 
oeulo-motor, 1504-1507. 

cBtiology of, 1504-1507. 
of aooommoclation in diphtheria, 1781. 
of cranial nerves in lethargic en^ceph* 
ahtis, 1579, 1580. 
of diaphragm, 1273. 
of soft palate, 545, 1781. 
of atcruomasloid^ 15?0. 
of trapezius, 1520. 
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Pu»lniti> pliwynftal. bitotoral, 1680 . 

unilateral, 1520. 

progressive bulbar, 1743, 1747, 1748. 
pseudo-hypertrophie, 1799. 
simple, as an epueptic 6t, 1682. 
qireadlng, acute, conditiQps causing, 
1785. 

lV>dd*S, 1683, 1685. 
toxromlc, 11. 

Paralytic sequelae of whooping cough, 112, 
114. 

Paramphlstomlasls, 305. 
i^ffamyoelonus multiplex, 1704. 

Parang, 225 ; and see Yaws. 

Paranoia, and allied states, 1876, 1877. 
alcoholic, 1838. 
involutional, 1828. 

Paranoid form of schisophrenla, 1872. 
Paraphasia, 1614. 

Paraphrenia, 1871. 

Parapleri^ congenital spastic, 1621. 
flaccid, in subacute combined degenera- 
tion, 1736. 

in acute disseminated encephalo-mye- 
litis, 1660. 

in caisson ^soase, 336. 

“ in extension," 1717. 

“ in flexion," 1717, 1724. 
in Hodgkin's disease, 843. 
in subacute combined degeneration, 
1736, 1739. 
senile, 1735, 1736. 

spastic, in compression of the cord, 1717. 
phenomena of, 1717. 

Paraplegic rigidity, 1022. 

Parapraxia, 1620. 

Parapsoriasis, 1471. 
en gouttes, 1471. 
en plaques, 1471. 
lichenoides, 147 L 

Parasites, dermatitis due to animal, 1441- 
1446. 

Parasympathetic in relation to causation of 
megacolon, 664, 665. 

Parathormone in hypoparathyroidism, 502. 
in tetany, 602. 

Parathyroid glands, anatomy and function 
of, 498. 

atrophy of, 501. 
diseases of the, 498-503. 
effect of removal, 601. 
hypertrophy of, 498, 
in relation to calnium metabolism, 
50L 

to osteomalacia, 1387. 

Insuffleleney, effects of, 501. 
tetany, 500. 

Parathyroidectomy, effects of, 500, 501. 

in relation to tetany, 601- 
Paratyphoid ** carriers,** 2, 94. 
fever, 94-96. 
group of badlli, 94, 399, 

Para-variola, 151. 
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Parental iniSuenee in relation to obsoBsional 
disorder, 1887. 

Paresis and rigidity in cerebral diplegia, 
1622. 

in chorea, 1700. 

Parietal lobes, localising signs of lesions of, 
1528. 

Parkinsonism as a sequel of electrical 
injury, 346. 

as a sequel of lethargic encephalitis, 1581. 
manganese poisoning as cause of, 1842. 
ptyalism in, 529. 

Parlrinson's disease, 1669 ; md see Paraly- 
sis agitans. 

Paronychia, diphtheiitic, 1427. 

Parotid glands, non-infective recurrent 
swelling of, 531, 532. 
suppuration, 166. 
swelling in mumps, 163, 164. 

Parotitis, 163, 530, 531. 
aeute, 530, 531. 

symptoms of, 531. 
fiBtiology of, 530. 
epidemic, 163 ; and see Mumpri. 
in bacillary dysentery, 117. 
in lobar pneumonia, 1231. 
in paratyphoid fever, 95. 
in small-pox, 152. 
in typhoid, 84, 94. 
in typhus fever, 279. 
infectious, 163; and see Mumps, 
infective but non-contagious, 106. 
subacute, 531. 

Paroxysmal headache, 1694. 

tachycardia, 891 ; and see Tachycardia. 
Parrots as transmitters of psittacosis, 175, 
176. 

Parry’s disease, 486. 

Parry-Romberg syndrome, 1525. 

Partlgens for tuberculosis, 1212. 

Parturition in relation to visceroptosis, 
749, 760. 

mental disorders of, 1845. 

Paschen, elementary bodies of, in vaccinal 
lesions, 147, 167. 

Pasteur and protective inoculation, 4. 
Pasteur’s work on hydrophobia, 1685. 
Pasteurella pestis, 125. 

Pastia’s sign in scarlet fever, 66. 

Patoh test of sensitiveness, 1418. 

Paterson’s graduated exercises for tuber- 
culosis, 1210. 

(so-called Plummer-Vinson) syndrome, 
545. 

Aetiology of, 776. 

Pathogenirity of parasitic organisms, 1. 

variations in the, 2. 

Paul’s test for small-t>ox, 154. 

Paul-Bunnell reaction in glandular fever, 
286. 

in rubella, 146. 

Pea-soup stools ” of typhoid, 81. 
Pectoriloquie aphonique, 1250. 


Peetoriloqoy, 1084. 

whispering, 1084. 

Pedicufr, forms of human, 1441. 
in relation to impetigo, 1421, 1442. 
to trench fever, 280, 284, 

Pedieiilosis, 1441-1443. 
capitis, 1441. 

in relation to ecthyma, 1422. 
pubis, 1441, 1443. 
vestimentorum, 1442. 

Pel-Ebstein type of pyrexia, 842. 

Peliosis rheumatica, 66, 816, 923, 

Pellagra, 463-466. 
mental disorders in, 1843. 
mental symptoms of, 465, 1843. 
prophylaxis of, 448, 466. 
vitamin B complex in relation to, 448. 
vitamins in relation to, 448. 

Pellagra sine pell^a, 465. 

Pelvic deformity in idiopathic Bteatorrhoea, 
636. 

floor, weakness of, in relation to vis- 
ceroptosis, 748, 749, 760, 
viscera, dropping of, 749. 

Pemphigus, 1456-1458. 
acute, 1457. 
bacteriology of, 1467. 
chronic, 1457. 
contagiosus, 1496. 
foUaceus, 1458. 
neonatorum, 1421. 
syphlUtic, 209. 
treatment of, 1422. 
vegetans, M58. 

Penis, granuloma of, in schistosomiasis, 
309. 

herpetiform uleers on, in lymphopathia 
venereum, 183. 

papillomata of,’ in rhinosporidiosis, 193. 
pruritus of, in diabetes, 416. 
syphilitic herpes of, 197. 

Pentnucleotide, 17. 

in agranulocytosis, 801. 

Pentose, 418. 

Pentosuria, 429. 

Pepsin, 559. 

Peptic oesophagitis and ulcer, 552. 

Peptone as desensitising agent, 1075. 
in urine, 1291. 
injections in asthma, 1163. 

Percussion of chest, 1082. 

Perforating ulcers in leprosy, 122. 

in peroneal muscular atrophy, 1755. 
in tabes, 1647. 

treatment of, 1652. 
of feet in diabetes, 417. 

Perforation in acute appendicitis, 678, 679, 
680. 

in cancer of the stomach, 602. 
in chronic oesophageal ulcer, 553. 
in duodenal ulcer, 591. 
in ga^strio ulcer, 588, 689. 
in gaBtro-jejunid ulcer, 697. 
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Perforation in tyi>lioid, 80. S2» 83, 84. 
dingnosii of, 84, 85, 89. 
of lung, 1256. 
of tulwrouioiis ulcer, 655, 
of visciis as cause of peritonitis, 753, 
756 

Periadenitis in lymphopathia venereum, 
183 

Periarteritis, 1031. 
nodosa, 1034, 1035. 

Peri^arthritis, 1368, 1370. 

Pericardial resection, 963. 

PerieardiUs, acute, 057-961. 
ohronle adhesive, 961-963. 
eonstrietive, 961. 
exudate in, 957, 958. 
fibrinous, 957. 

friction sounds in, 948, 959. 
from gonococcus infection, 23. 
hamorrhagic, 967. 
in acute tonsillitis, 534. 
in scarlet fever, 70, 72, 75. 
mediastino-, 961. 
myocarditis associated with, 945. 
purulent, 957, 959. 
rheumatic, 2^. 
sero-flbrinous, 958, 959. 
tubercular, 9^5. 
varieties of, 957. 

Perieardium, adherent, 961-963. 
diseases of the, 957-965. 
effusion into, 957, 958, 950, 060, 963. 
now-^rowths of, 966. 
syphilis of the, 975. 
tuberculosis of, 965. 

Perichondritis, of Jaiynx, 152, 1105, 1118. 
of tracheal cartilage, 1122. 

Pericolic suppuration, B. coJi, in 24. 

Pericolitis, 24, 648. 

Perihepatitis, 759, 
in cancer, 718. 
in cirrhosis of liver, 703. 
syphilitic, 713. 

Perinephric suppuration, epidemic, 1334. 

Perinephriris and perinephric abscess, 1334- 
1336. 

Peri-neuritls, 1368, 1370. 

Palodontitls, chronic, 522, 523. 

Periostitis, in congenital syphilis, 206. 
in paratyphoid fever, 95. 
in secondary syphilis, 200. 
in tertiary syphilis, 203. 
in typhoid, 86, 94. 

Peripheral neuritis; 1778, and me, Poly- 
neuritis. 

Periphlebitis, 1056. 

Peri^enitls, 703, 759, 829. 

Peristalsis, gastric, in pyloric obstruction, 
667, 605. 
in colon, 612. 
in small intestines, 610. 
reversed, 667. 
visible, 667, 606, 673. 


Peritoneal adhesions, 760, 762. 
in relation to obstruction, 762. 

Peritoneum, eaneer of, 763, 764. 
diseases of the, 752-767. 

Peritonitis, aoute, 752-759. 
adhesions due to, 762. 

B. ooli in, 24. 

chronic, 769. 

letiology and pathology of, 759. 
obUterative, 760. 
fibrous tuberculous, 760. 
gonococcal, 22, 756. 
in acute appendicitis, 679, 680. 
in acute suppurative gastritis, 583 
in paratyphoid fever, 96. 
in relation to acute intestinal obstruct 
tion, 674. 

in ulcerative colitis, 652. 
indications for operation in, 768, 769. 
malignant, 719, 763, 764. 
pathi^ of infection in, 752, 753, 766, 766. 
pelvic, 756. 

perforative, in typhoid, 82, 84. 
pneumoeoecal, 752, 755, 726. 
encysted, 756. 
path of infection in, 755 
symptoms of, 756, 756. 

Staphylococcal, 753. 
streptooooea], 756, 757. 

source of infection, in, 766. 
tuberculous, 759 
adhesive or fibrous, 760. 
aetiology of, 769, 760. 
ascitic form of, 760, 761. 
diagnosis of, 762. 
in cirrhosis of liver, 705. 
indications for operation in, 763. 
locniated, 760, 761. 
obliterative, 760, 761. 
path of infection in, 760. 

Peritonsillar abscess, 71, 535, 536. 

Peribche, 776. 

** Peries,’* Laennec's, 1150. 

Permanganate of potash in snake bite, 331 . 

Pemieious anmmla, 778 ; and mA Anaemia, 
pernicious. 

Peroneal muscular atrophy, 1753-1756. 
following measles, 139. 

Perseveration, 1620. 

Personality, as showing tendency to mental 
disorder, 1806, 1807. 
dissociation of, in hysteria, 1882. 
hysterical, 1878, 1879. 
in schizophrenia, 1872. 

Pertussis, 109 ; and see Whooping-cough. 

Pes eavus in cerebral diplegia, 1622. 
in familial spastic paralysis, 1609. 
in Friedreien’s ataxy, 1667. 
in peroneal muscular atrophy, 1766. 
in syringomyelia, 1 730. 

PesUs, 125 ; and see Plague, 
minor, 127. 

PeteehiaB, in heat-stroke. 348, 349. 
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Peteobla in plague, 126. 
in scurvy, 461, 462. 
m septic endocarditis, 921. 
in spirochsBtosis icterohaemorrhagica, 232 
in typhus, 277. 
in whooping-cough. 111. 
in yellow fever, 179. 

Petechial rash in measles, 137. 
in scarlet fever, 66, 69. 
in typhus, 227. 
of small-pox, 148, 161, 155. 

Petit maly 1679, 1683. 

Payer’s patches in bacterial food poisoning, 
399. 

lesions of, in typhoid, 80. 

Pfannenstlel’s method of treatment of 
lupus, 1094. 

Pfeiffer bacillus meningitis, 47, 48. 

Pfeiffer’s bacillus, 168. 
phenomenon, 6. 

PhsBochromocytomas, 614. 

Phagedena, tropical sloughing, 1496. 

Phagedenic ulceration in syphilis, 202. 

Phagocytic cells, rdle of, in red cell destruc- 
tion, 771. 

PhagoC]ftosls in relation to tetanus, 98. 
in the spleen, 825. 

PhalUn, 390. 

Pharyngeal hyperscsthesla, 540, 641. 
paralysis, 1619. 
tonsil, 1096. 

Pharyn^tls, acute catarrhal, 538. 
acute septic, 639. 
atrophic, 541. 
chronic, 640, 641. 
granular, 641. 

Uteral, 541. 
sicca, 541. 

Pharyngo-msophageal sphincter, achalasia 

of, 546. 

Pharyngotomy, for cancer of larynx, 1112. 

Ph^nx, diseases of the, 538-546. 
lupus and tuberculosis of the, 644 
syphilis of the, 542, 543. 
tumours of the, 544, 545. 

Pharynx and oesophagus, diverticula of, 550 
551. 

Phenacetln causing enterogenous cyanosis 
795. 

contra-indicated during sulphonamide 
therapy, 16. 

Phenazone, skin eruption due to, 1448. 

Phenoharbltone, addiction to, 1842. 

Phenol-phthaleln, skin eruption due to, 
1448. 

Phenoquln (cinchophen) in gout, 436. 

Phenylenedlamlne poisoning, 385. 

Phenyl-hydrazlne in polycythasmia, 794. 
toxio effects of, 794. 

Phenylketonuria, 1850. 

Phlaiophora verrucosa, 304. 

Philip’s classification of tubercular stages, 
1203. 


Phlehitls, 1066-1068. 
after influenza, 171. 
claasifioation of, 1056. 
gouty, 432, 1066. 

in relation to embolism, 1067, 1058. 
in relation to thrombo^, 1056, 1067. 
infection in relation to, 1066, 1067. 
non-suppurative, 1066, 1057. 
plastic, 1056, 1057. 
post-operative, 1066. 
puerperal, 1067. 
suppurative, 1067, 1068. 
traumatic, 1056. 
typhoid, 1066. 

Phlebogram, 849, 860, 
auricular wave in, disappearance of. in 
auricular fibrillation, 896. 
of extra-systole, 889. 

Phlebotomus argentlpes as possible vector 
of kala-azar, 251. 
fever, 180, 181, 
noguchl, 131. 
papatasil, 180. 

as possible vector of oriental sore, 265. 
sergentl, 256. 
verrucarum, 131. 

Phlegmasia alba dolens, 1057. 

Phlyctenular conjunctivitis with adenoids, 
1097. 

ulceration in measles, 139. 

Phobias, 1888, 1889. 

Phonatlon, laryngeal disorders of, 1112- 
1116. 

Phosphatase, plasma, increased in hyper- 
parathyroidism, 499. 

Phosphates, blood, in relation to rickets, 
443. 

in urine, 1285. 

Phosphatic calculi, 1338. 

Phosphorus content of blood in tetany, 501. 
metabolism in hyperparathyroidism, 499. 
plasma, increased in hypoparathyroidism, 
602. 

poisoning as cause of hepatic necrosis, 
696. 

fatty heart in, 951. 

Photophobia in cerebro-spinal fever, 38. 
in measles, 136, 142. 
in tuberculous meningitis, 48. 
in yellow fever, 178. 

Phrenic nerve, anatomy and physiology of, 
1768. 

evulsion of, 1168, 1181, 1213, 1214. 
Phthinold chest, 1081. 

Phthlrlasis, 1441. 

PhthlrlUS, species infesting man, 1441, 
1443. 

Phthisis, 1188 ; and see Pulmonary tuber- 
culosis. 

ah hmmoptoe, 1193. 
eoal-mineris, 1186. 
quartz-mineris, 1186. 
syphilitic, 1219. 



m2 INDEX 


Physical exparlenees as influendog mmital 
states, 1811. 

signs in the chest, 1081-1084. 
therapy in mental disorders, 1818*1820. 
in OBteo<^thritis, 1361. 
in spondylitis, 1364. 

Physopris afiieana, m relation to schistoso- 
miaeis, 309. 

Phytin, 443. 

Plan, 225 ; arid see Yaws. 

Bois, 256. 

Cayenne, 256. 

Piek-Niemann's disease, 825. 

Pick’s disease, 829, 961, 1828. 

chronic peritonitis associated with. 750. 
focal atrophy, 1664. 
lobar atrophy, 1821. 
syndrome, 961. 

Piedra, 1498. 

Pigeon breast, 1081, 1097. 

Pigment calcuU, 729. 

in achoJurio jaundice, 689, 729. 
of malana, 243. 

Pigmentary nmvl, 1488. 

Pigmentation in Cushing’s syndrome. 475. 
in heemochromatosis, 417, 418, 707, 708. 
in yaws, 226. 

of skin after nse of silver preparations, 
1448. 

anomalies of, 1489. 
in Addison’s disease, 505, 506. 
in arsenical poisoning, 372. 
in Gaucher’s disease, 834, 835. 
in Hodgkin’s disease, 842. 
in kala-azar, 252. 
in leprosy, 122. 
in pellagra, 465. 
in scratch eruption, 1418. 
in splenic ansemia, 832. 
in syphilis, 198. 

pituitary gland in relation to, 470. 
Pigments of urine, 1285. 

Pilocarpine as stimulant to salivary secre- 
tion, 530. 

Pin worm, 323. 

Pin-point pupils, 1642. 

Pink disease, 298-300. 

Pink-eye in trench fever, 283. 

Plnta, 1498. 

PIrquet’s test for tuberculosis, 33, 34, 1205. 
Pistol ^hot sound in aortic incomx>etencc, 
933. 

Pftressin, 470. 

in diabetes insipidus, 483. 

Pitting after small-pox, 160, 152. 

Pituitary eaohexla» 477. 
extra^ effects of, 471, 472. 
gland» anatomy and bistology of, 470. 
anterior lobe, 470. 
diaeasbs of, 470-484. 
hormones of, 470-472. 
in relation to obesity, 437. 

to polyuria and polydipsia, 482. 


Pituitary gland, locidisation of leidons of, 
1534. 

mental disordetra in diseases of, 1844, 
1845. 

posterior lobe of, in relation to sugar 
metabolism, 416. 
size and structure of the, 470. 
hormones in dwarfism, 477. 

in relation to particular diseases, 472. 
thyrotrophic hormone of in, hypothyroid- 
ism, 495. 

tumours of, differential diagnosis of, 
1543. 

symptoms of, 1538. 

Pituitous catarrh, 1138. 

I^tuiirin in relation to sugar metabolism, 
415. 

inhibitory action of, on diuresis, 482, 
1289. 

Pityriaslform dermatitis, 1423. 

Pityriasis rosea, 146, 1472, 1473. 
rubra, 1458-1460. 
rubra pilaris, 1472. 
simplex, 1412. 
versicolor in tropics, 1498. 

Plague, 125-128. 
abortive, 127. 
aetiology of, 125. 
ambulatory type of, 127. 
anginal, 127. 
bacillus of, 125. 
bubonic, 126. 

cellulo -cutaneous type of, 127 
cerebral, 127. 
complications of, 127. 
diagnosis of, 127. 
distribution of, 125. 
immune therapy of, 127, 128. 
incubation period of, 126. 
intestinal type of, 126, 127. 
mortalitjur in, 127. 
path of infection in, 2, 125. 
pathology of, 126, 126. 
pneumonic, 126. 
prognosis of, 127. 
prophylaxis of, 127. 
septlcsemio, 126. 
serum treatment of, 127, 128. 
symptoms of, 126, 127. 
tonsillar, 127. 
treatment of, 127, 128. 
typ^ of, 126. 
varioloid, 127. 
vesicular, 127, 

Planorbis bolssyi in relation to schisto- 
somiasis, 309. 

eoanosus in relation to fascioliasis, 306. 
metidjensis in relation to schistose- 
miasia, 309. 

Plant poisons, effect of, on ekin, 1408. 
Hantar fascia, fibrosis of; 1370. 

Plants, poisonous, eaten in mistake, 30L 
Plaques faunas, 1598. 
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Fl«smo41iim faleipariim, 23d. 
mftlarlao, 239. 
ovale, 239. 
vlvax, 239. 

Plasmoqulne in malaria, 244, 246. 

toxic symptoms after, 246. 

Pleetoglossus altivelis in relation to hetero- 
phyiaeis, 308. 

Pleooholia in malaria, 241, 243. 

Pleura^ aetinomyeosis of, 186, 187, 1170, 
1269. 

B. ooli infection of, 27. 
carcinoma of, 1270. 
diseases of the, 1244-1272. 
dropsy of the, 1269 ; and see Hydro- 
thorax. 

endothelioma of, 1270. 
hydatid disease of, 1268. 1269. 
hydrops of the, 1259; afid see Hydro- 
thorax. 

in pulmonary tuberculosis, 1192. 
injury of, 1272. 

malignant tumouis of, 1270, 1271. 
sarcoma of, 1270. 
simple tumours of, 1270. 
stroptotrichosis of, 1269, 1270. 

PleunU effusion in heart failure, 855. 
effusions, anomalous, 1254. 
characters of, 1249, 1252, 1255. 
chylous and other milky, 839, 1262, 
1263. 

hesmorrhagic, 1260 ; and see Heomor- 
rhagic pleural eifusions. 
in mahgnant disease, 1260, 1270. 
fremitus, 1082. 

Pleurisy, 1244-1260. 
acute dry, 1244-1247. 
acute fibrinous, 1244-1247. 
as a tubercular manifestation, 1193. 
chronie dry, 1248. 
classification of, 1244. 
diaphragmatic acute diy, 1247. 
eosinophil, 1252. 
from gonococcus infection, 23. 
hsmorrhagic^ 1260. 
in cancer of liver, 719. 
in lobar pneumonia, 1231. 
in relation to tuberculosis, 1192, 124.5, 
1246, 1248. 

in rheumatic fever, 290. 
in small-pox, 152. 
interlobar diy, 1247, 1248. 
plastic, 1244-1247. 
primary dry, 1244. 

purulent, 1254-1259 ; and see Empyema, 
rheumatic, 290. 
secondary dry 12,44. 
sero-fibiinous, 1248-1254. 
sero-flbrlnous, prognosis of, 1252, 1253. 
with (fusion, 124^1264. 
pain in,^ 1249. 

Pleuritis, 1244 ; and see Pleurisy, 
Pleurodynia, 290, 1246, 1369. 


Pleurodynia, epidemic or InlecUou^ 297. 
Pleurogenous cirrhosb^ 1183. 
Pleuro-cesophageal fistula, 1256. 
Pieuro-pneumonia, 1225. 

Pleximeter, 1082. 

Plombibres oolonio irrigation, 27, 621. 
Piumbisffl, 361. 

Plummer-Vinson (Paterson’s) syndrome, 
546, 776, 777. 

Pneumaturia, 1296. 

Pneumo-baoillus of Friedl&nder in acute 
tracheitis, 1119. 
in broncho-pneumonia, 1238. 
Pneumoeoocal arthritis, 1355, 1356, 
meningitis, 1233, 1658, 1562. 
peritonitis, 762, 765, 756. 

Pneumococci in typhoid pneumonia, 85. 
Pneumooocoleldal ^ugs, 1234, 123o. 
Pneumococcus, the, 1226. 
in acute tracheitis, 1119. 
in broncho-pneumonia, 1237. 
in relation to lobar pneumonia, 1226. 
in septic endocarditis, 019. 
meningitis, 47. 
pathogenicity of the, 1226. 
septicsmia, 12. 
types of the, 1226. 
Pneumo-haBmopericardium, 964. 

-hydropericardium, 964. 

Pneumoconiosis, 1185-1186. 

tracheal involvement in, 1120. 
Pneumoliths, 1190, 1194. 
as cause of bronchial obstruction, 
1144. 

Pneumolysis, extra-plcuraJ, for pulmonary 
tuberculosis, 1214. 
for abscess of lung, 1181, 

Pneumonia, apical, 1230. 
ascaris, 323. 
capillary, 1237. 
carriers, 1226. 

catarrhal, 1237 ; a?id see Broncho-pneu- 
monia. 

central, 1229, 1230. 

chronic interstitial, 1183; and see Pul- 
monary fibrosis, 
contusional, 1230. 
creeping, 1230. 

croupous, 1225 ; and see Pneumonia, 
lobar. 

Felton’s serum in, 12, 36. 
hsemorrhagie vesicular, in psittacosis, 
175. 

hypostatic, 83, 855, 1160. 
immunity after, 4. 
in children, 1231. 
in erysipelas, 20, 21 . 
in the aged, 1231. 
in the insane, 1231. 
in typhoid, 85. 
lobar, 1225-1237. 
in scarlet fever, 72* 
in small-pox, 162. 
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Pneumonia, lobular, 1237 ; and «ee 
Broncho-piteumonia. 
massive, 1230. 
migratory, 1230. 
post-operative, 1230. 
relation of pneumococcus to, 1226. 
secondary, 1231. 

septic, fcdowing bronchial obstruction, 
1144. 

traumatic, 1230. 
wandering, 1230. 
whit3, of Virchow, 1218. 

Pneumonias, the, 1225-1243. 

Pneumonitis, 1243. 

in children, 1243. 

Pneumonomyeoses, 1215-1218. 
Pneumo-pericardium, 064. 
symptoms of, 964. 

-pyoperieardium, 964. 

Pneumothorax, 1263-1268. 
aetiology of, 1263, 1264. 
an^eial, dangers of, 1212, 1213. 
effect of, on lung, 1168, 1264. 
for abscess of lung, 1181. 
for bronchiectasis, 1158. 
for pulmonary tuberculosis, 1212, 1213. 
technique, of 1212, 1213. 
benign, 1264. 
collapse in, 1168, 1265. 
complications and sequclse of, 1266 
course and prognosis of, 1267. 
diagnosis of, 1266, 1267. 
emphysema as a cause of, 1178. 
extra- pleural, 1214. 
from organisms in effusion, 1264. 
in typhoid, 85. 
patholo^ of, 1264, 1265. 
relief ot intiaploural pressure in, 1267, 
1268. 
simple, 1264. 

surgical treatment of, 1267, 1268. 
.Pneumo-typhoid variety of typhoid fever, 
83. 

Pock of smaU-pox, 147, 148, 149, 151. 
PoikUoeytes, 771. 

Polkiloeytosis, 771. 
in kala-azar, 253. 
in malaria, 241. 
in Oroya fever, 131. 
in peniicious ansmia, 781. 
in scurvy, 462. 

in snbacute combined degeneration, 
1737. 

Poison gases in causation of acute gaitritis, 
581. 

in relation to bronchitis, 1135. 
in relation to tracheitis, 1120. 
Poisoning, alcoholic, 355. 
arsenical, 370. 

as causal factor in fatty heart, 951. 
as cause of polycythasmia, 793. 
carbon monoxide, 379. 
ohemical, 300 et eeq,, 304, 


Poisoning, chronic, in relation to atheroma, 
1038. 
lead, 360. 
mercurial, 374. 
metallic, 394. 
ptomaine, 394. 
snake, 320-332. 
status opilepticus in, 1688. 

Poisons acting on the liver, 695-696. 
causing aplasia of bone-marrow, 785. 
retrobulbar neuritis, 1503. 
thrombocytopenia, 813. 
in relation to anasmia, 773, 813. 

to epilepsy, 1678. 
irritant, as cause of gastritis, 683. 
varieties of snake, 329. 
which damage endothelium, 812. 

Polioeneephalitls, acute, 47. 

Poliomyelitis, acute anterior, 1568-1576. 
abortive form of, 1568- 1670. 
etiolo^ of, 1568, 1569. 
age-inoidence of, 1568. 
blood cell count in, 1569. 

Poliomyelitis, brain-stem form of, 1672, 
1573. 

carriers of, 1668. 

causes of death in, 1573. 

course of, 1573. 

diagnosis of, 1573, 1574. 

experimental transuiissioa of, 1569. 

immune serum in, 9. 

immunity in, 1574. 

nerve-cell destruction in, 1669. 

neuritic form of, 1572. 

paralytic stage of, 1571. 

path of infection in, 1568. 

pathology of, 1568. 

pre-paralytic stage of, 1670. 

Immune serum in, 9. 
prognosis in, 1574. 
relapse in, 1571. 
remissions in, 1573. 
resemblance of, to cerebro-spinal 
fever, 47. 

rest and posture in, 1576. 
seasonal incidence of, 1568. 
serum treatment of, 1676, 1676. 
spinal form of, 1571, 1572. 
spread of infection in, 1568. 
spreading paralysis due to, 1785. 
symptoms of, 1670-1673. 
treatment of, 1676, 1676. 
virus of, 1668. 

progressive muscular atrophy following, 
1674. 

Pollen extracts in hay fever, 1090. 

Polyadenitis in sleeping sickness, 258. 

Polyarteritis nodosa, 1034 ; and see Fari- 
arteritis nodosa. 

Polyarthritis, infective, 1350 ; and see 
Arthritis, rheumatoid. 

Polyehromaaia, 772. 
in kala-asar, 253. 
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Polyeliroiiiaste in leukeemia, 806. 
in malaria, 241. 
in Oroya fever, 131. 

PolyehromataphlUa, 690. 

in Bubaonte combined degeneration. 1737. 
Polycythmmia, 792-796. 
in cholera, 119. 
in pulmonary fibroaia, 1184. 
splenomegalle, 793. 
vera, 793-794. 

Polydipsia in cerebro-apinal fever, 39. 

in diabetes insipidus, 482. 

Polygraph, the clinical, 849-851. 

of heart- block, 890. 
Polymorphonuclear cells, 796. 

Polymyositis hsemorrhagica, 1373, 1381. 
Polj^euritis, 1778-1788. 
acute febrile, 1784. 
after arsphenamine remedies, 213. 
and Landry’s paralysis, 1785. 
oauaes of, 1778-1779. 
cerebro-spinal fluid in, 15.54. 
endemica, 459. 

from vitamin B. deficiency, 445. 
gallinanim, 445. 
hsematoporphyrinuria in, 1768. 
in beriberi, 460. 

in fowls from avitaminosis, 445. 
Korsakoff syndrome associated witli, 
1838. 

liability to heart failure in, 1778. 
pharyngeal paralysis in, 1519. 
progressive hypertrophic, 1788. 

Polypi in rhinosporidiosis, 1 93. 

Polyposis of colon, 656. 

Polypus, bleeding, of septum, 1088, 1095. 
choanal, 1089, 1098. 
fibroid. 8ce Fibroma of naso- pharynx, 
of the nose, mucous, 1089. 

Polyserositis, 759. 

Polyuria, 1288, 1289. 
causes of, 482, 1288, 1289. 
hysterical, 482. 
in blackwater fever, 248, 249, 
in cerebro-spinal fever, 39. 
in diabetes, 416. 
in diabetes insipidus, 482. 
in hydronephrosis, 1341. 
in trench fever, 283. 
in typhoid, 86. 

Pons and medulla, localisation of lesions 
of, 1531. 

Pontine lesions in relation to ocular 
palsies, 1507. 
pupite in, 1601. 

Popliteal nerves, lesions of, 1532. 
Poradenitis, 182 ; ‘ and see Lymphopathia 
venereum. 

Pork as source of infection in tape- worm, 
312. 

infected, causing febrile symptoms, 94. 
mmaing trichiniasis, 319, 320. 
Poroeephalus armillatus, 326. 


Porphyrinuria, 1293. 

Portal circulation in relation to cirrhosis, 
702, 704. 

schistosome parasites in, 309. 
fissure, enlarged glands in, causing 
jaundice, 684. < 
infections, 693. 
pysemia, 14, 85, 721, 1058. 
thrombosis, 721, 1058. 
vein, diseases of the, 721, 722, 1058. 
Port-wine stains. 1487. 

Post-basic meningitis of infants, 41 ; 

and see u^er Meningitis. 

-epileptic automatism, 1685. 

-mortem examinations, organisms found 
at, 14, 15. 

-mortem wart, 1462. 

of tuberculous origin, 31. 

-nasal catarrh, 1089. 

-operation suppuration duo to coliform 
bacilli, 26. 

-tussive suction, 1083, 1204. 

-ulcer regime, 595, 596. 

-vaccinal encephalo-myelltis, 277. 

Posture in relation to visceroptosis, 746, 
747. 748, 749. 

in treatment of acute poliomyelitis, 1576. 
in treatment of osteo-arthritls, 1361. 
Potain’s aspirator in pleural effusion, 1253. 
Potamon obtusipes in relation to para 
gonimiasis, 306. 

Potassium Iodide to accelerate elimination 
of lead, 369. 
risks of, 369. 

Potato poisoning, 391. 

Potters’ asthma, 1186. 

Pott’s disease in relation to compression of 
spinal cord, 1715, 1722, 1725. 

“ Powder holes,” 377. 

Prsecordial oppression a symptom of cardiac 
failure, 853. 

Precipitin serum reaction in forensic ' 
medicine, 7. 
in hydatid disease, 717. 
test for hydatids, 315. 
for trichiniasis, 320. 

Precipitinogen, 7. 

Precipltlns, 7. 

Precocity, sexual, 517, 518. 

suprarenal cortex in relation to, 617. 
Precordial pain in acute endocarditis, 915. 
Prefontal lobes, lesions of, localising signs 
of, 1527. 

Pregnancy, acute necrosis of liver in, 695. 
and chorea, 1698. 
and diabetes, 417. 

as affected by Graves’s disease, 490. 
hormone tests for, 517. 
in relation to anssmias, 790. 
in relation to art hritis, 1352. 
in relation to hypochromic aneemisa, 776. 
to disseminate sclerosis, 1659. 
to epilepsy, 1676. 
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Pregnaney in relutian to obesity, 437. 
to OBteomalaoia, 1382. 
to visceroptosis, 746, 749, 750. 
jaundice 686, 695. 
leuGOcytosis in, 796. 
mental disorders of, 1845. 
nausea of, 574. 

pernicious anaemia of, 779, 790. 
vomiting of, 670, 578. 
toxic features of, 579. 
scarlet fever in, 70. 
sea-sioknesB in, 342. 
small-pox and, 146, 165. 
syphilis and, 204, 206, 223. 
toxaemio kidney in, 1300. 
treatment of syphilis in, 223, 224. 
typhoid and, 

Pregnandiol, 514. 

Pregnenlnolone, 519. 

Prematurity, anasmia of, 775, 

Prepuce, chicken-pox on, 162. 
primary syphilitic sore of, 165, 166. 

Preputial diphtheria, 101. 
herpes, 1468. 

Presbyophrenia, 1827. 

Presei^le and senile dementia, 1826-1829. 

Pressure, atmospheric, effects of, upon 
living animals, 333, 335. 
signs in aortic aneurysm, 1044. 

in mediastinal tumour, 1280. 
-symptoms in goitre, 497. 
in thoracic aneurysm, 1046, 1047, 1048. 

Priapism, in dislocation of spinal cord, 1726 

Priee-Jones curve, 770, 771. 

in diagnosis of anaemias, 467, 790. 
in sprue, 639. 

Prickly heat, 1414, 1495. 

Primary lesion in yaws, 225. 
stage of syphilis, diagnosis of, 197, 198. 

Primitive cardiac tube, the, 846, 847. 

Primula oboonica as cause of skin irrita- 
tion, 1407. 

ProctlUs, from constipation, 619. 

hsemorrhagic, local treatment of, 6.53. 
in amoebic dysentery, 263. 

Proctoscopic examination, 616. 
in colitis, 651. 

Prodromal rashes, 74. 

Producer gas, dangers of, 379. 

Progeria, 478. 

Progesterone, 514, 616, 619. 
dosage and theraj>eutics of, 516. 
effects of, 614. 

in prophylaxis of abortion, 516. 
prescribing and administration of, 519. 

Prognathism in acromegaly, 473. 

Prognosis in cardiac affections, 859-861. 
in mental disease, 1812. 

Progressive bulbar paralysis, 1736, 1747. 
lenticular degeneration, 1673. 
muscular atrophy, 1743-1753; and see 
Motor Neurone disease, 
pharyngeal paralysis in, 1619. 


Progressive spinal muscular atrophy of 
children, 1756-1758. 

SBtiology of, 1756. 
course and prognosis of, 1766. 
diagnosis of, 1757. 
pathology of, 1767. 
symptoms of, 1767. 

Projectile vomiting, 606. 

Prolactin, prescribing and administration 
of; 620. 

Prolan A, action of, 471. 

B, action of, 471. 

ProDtosll album, 16. 

for streptococcus infections, 16. 
Prophylaxis of mental disease, 1813. 
Proptosls in infantile scurvy, 464. 
in oculo-motor paralysis, 1608. 
in sinus thrombosis, 1609. 

Prostate, as focus of infection in fibrositis, 
1368. 

enlarged, testosterone in, 5) 5. 
lesions of, in schistosomiasis, 309. 
Prostatic disease, nausea in, 574 
Prostatitis in coliform infection of urinary 
tract, 26. 
in typhoid, 86. 

Prostigmine in myasthenia gravis, 1797. 
Protamine insulin, 424, 425. 
with zinc, 424. 

Protein and fat in various foods in relation 
to diabetic diet. 426. 
content of cerebro-spinai fluid, 1666. 
diet, excessive, in relation to arthritis, 
1360. 

in chronic nephritis (secondary), 1313. 
in asthma, 1148. 

“ shock ” in arthritis. 1354. 
therapy, non-specific, 1418. 

-containing drugs, skin eruptions due 
to, 1448. 

Proteins, digestion of, 559. 
foreign, hypersensitivity to, 7. 
sensitiveness to, in relation to asthma, 
1149, 1152. 

Proteinuria, 1289 ; and see Albaminuria. 
Proteose in urine, 1291. 

tests for, 1291. 

Prothrombin, 809. 

deficiency, conditions of occurrence of, 
809. 

Protozoan infections, 238-267. 

Pruning spider, 328. 

Prurigo GBstivale, 1410. 

Bernier’s, 1413. 
ferox, 1455. 
flexural, 1413. 
mltis, 1455. 
of Hebra, 1454. 

Pruritus, 1401-1404. 
setiology and pathology of, 1402. 
1403. 

ani duo to threadworms, 324b 
diagnosis of, 1402. 
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Pmltns, generalised, 1402. 
in diabetes, 416. 
in Hodgkin’s disease, 842, 
in jaundice, 685. 
in Berum sickness, 8. 
localised, 1403. 
scrotal, 1403. 
senile, 1402. 

symptoms of, 1402, 1403. 
treatment of, 1402, 1403. * 

vulvar, 1403. 

Psaudo-aotlnomyeosls, 189; and see 
Mycetoma. 

-angina, 983. 

-ankle-elonus in trench fever, 283. 
-arthritis, 1367. 

-bullSB in iodide eruptions, 1447. 

-chylous effusions, 1263. 

-ehyluria, 1296. 

-eiirhosis of liver, mediastino-pericardiac, 
961. 

-constipation, hysterical, 619. 

-crisis in lobar pneumonia, 1228. 

in typhus, 277. 

-cyesis, 576. 

-dementia in hysteria, 1 882, 1883. 
-diarrhoea, 625, 670. 

in chronic appendicitis, 681. 

-diphtheria hacilli, 97. 

-flatulence, 575, 576. 

-hsemophilia hepatica, 817. 
-hermaphroditism, 51 1-51 3. 
-hypertrophic paralysis, 1799, 1800. 
-ichthyosis, 317. 

-lipoma, 440. 

-oedema, 440. 

-pancreatic cysts, 744. 

-paralysis in syphilitic epiphysitis, 
206. 

-paresis, alcoholic, 359. 

-pelade, 1493. 

-reminiscence in senility, 1826. 

-sclerosis, 1673. 

-tabes, alcoholic, 359. 

-tubercles in schistosomiasis, 309. 
-typhoid of Deli, 271. 

-uraemia, 1325. 

Pseudologia phantastioa, 1878. 

Psllosis, 638 ; and see Sprue. 

Psittacosis, 175, 176. 

Psoriasis, 1469-1471. 

Psorosperms, 1483. 

Psychic disturbances in cerebro-spinal 
fever, 43. 

in chorea, 1698, 1 700, 1701. 

Psychical changes in alcoholic neuritis, 
1781. 

Psycho-analysis, 1817. 

in obsessional disorders, 1890. 
Psychological medicine, 1804^1891. 
Psychopathology, 1805-1812. 
Psychotherapy, 1816-1818. 
general rules on, 1817. 


Psychotherapy in alcoholism, 1839. 
in anxiety states, 1861, 
in hysteria, 578, 1885, 1886. 
in nervous dyspepsia, 578. 
in pernicious vomiting of pregnancy, 579. 
indications for, 1817,' 1818. 

Psychotic manifestations in Graveses disease, 
487. 

Pterygoid chest, 1081. 

Ptomaine poisoning, 394 ; and see Bacterial 
food poisoning. 

Ptosis, 1505. 

cervical sympathetic, 1609, 1731. 
in kubisagari, 301. 
in lethargic encephalitis, 1579. 
in myasthenia gravis, 1795. 
sympathetic, 1509. 
tabetic, 1646. 

Ptyalln, role of, in digestion, 644. 

Ptyalism, 529. 

Puhertas prmoox, 517. 

Puberty, changes in body fat at, 437, 438. 
adiposity, 480. 
incidence of goitre at, 496. 
in relation to acne, 1429. 

to functional proteinuria, 1 290. 
to mental disorders, 1845. 
psychological crises of, affective disorders 
in, 1852. 

Pubic hairs, seborrhcele affection of, 1428. 
Pudenda, ulcerating granuloma of, 1499, 
1500. 

Puerile breathing, 1082. 

Puerperal apoplexy, 1604. 
fevers, 12. 
peritonitis, 753, 756. 
psychoses, 1845. 
septicsemla, B. coli Jn, 27. 
prognosis of, 13. 

Puerperium as predisposing to erysipelas, 19. 
in relation to visceroptosis, 749, 750. 
mental disorders of, 1845. 

Pulmonary actinomycosis, 1216, 1217. 
anthrax, 59. 

apoplexy, 1162; and see Lungs, in> 
farction of. 

artery, atheroma of, 1054. 
congenital malformations of, 968, 969 
972, 1055. 
defects of, 968, 969. 
dilatation of, pathological, 941. 
obliteration of, 968. 
prognosis of, 976. 
transposition of, 969. 
aspergillosis, 1217. 

eollapse, 1 165 ; and see Lung, collapse of. 
complications in chicken-pox, 162. 
in diabetes, 417. 
in diphtheria, 103. 
in rheumatic fever, 290, 291. 
in scarlet fever, 72. 
in small-pox, 162. 
in whooping-cough, 112. 
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Pulmonary dlstomatosls» 1222. 
omboOsm, 1062. 
flbmfs, 1 1^3-1185. 

SBtiology of, 1183. 
diagnoBiB of, 1185. 

following broncho-pneumonia, 1183, 

in relation to tuberculosia, 1183, 1184, 
1191. 

insular, 1184. 

pathology of, 1183, 1184, 1190. 
peribronchial, 1183. 
reticular, 1184. 
symptoms, 1184, 1185. 
incompetenee, 926, 930, 941, 942. 
infarction, 14, 854, 1162 ; and see 
Lungs, infarction of. 
infeetion from oral sepsis, 524. 
lesions in paragonimiasis, 306. 
mycoses, the, 1215-1218. 

OSdema, 1161 ; and see Lungs, oedema 
of. 

in heart failure, 853, 854, 
in pleurisy with effusion, 1251, 1253. 
treatment of, 874. 
osteo-arthropathy, 1375-1377. 
in bronchiectasis, 1156. 
in pulmonary tuberculosis, 1201. 
chronic, in empyema, 1256. 
stenosis, 926, 930, 940, 972, 975. 
symptoms of heart failure, 854. 
in influenza, 170, 173. 
in psittacosis, 175. 
tuberculosis, 1188-1215. 
acute miliary, 1191. 
aetiology of, 1188-1190. 
after influenza, 170, 1193. 
age in relation to, 1188, 1193, 1206. 
as terminal event in diabetes. 417. 
bronchial glands in, 1190, 1191, 1192. 
calcification of tubercles of, 1192. 
caseation in, 1190. 
causal organism of, 1189. 
causes of death in, 1203. 
cavitation in, 1190, 1191. 
circulatory symptoms of, 1196. 
classification of stages of, 1203. 
climatic treatment of, 1209, 1210. 
complications and sequelee of, 1202, 
1203. 

cough in, 1103. 
course of, 1203, 1204. 
diagnosis of, 1204, 1205. 
dietetic treatment of, 1208, 1209. " 
dust in relation to, 1189. 
earl^ signs of, 1197, 1198. 
environinent in relation to, 1189. 
expectoration in, 1193, 1194. 
fibrosis in relation to, 1185, 1 191. 
graduated rest and exercise in, 1210. 
hiemoptyeiB in, 1169. 
heredity in relation to, 1188. 
hUum, 1200. 


Pulmonary tnberouloils, in relation to 
asthma, 1151. 
to emphysema, 1175. 
incubation period of, 1190. 
influenza in relation to, 170. 
marriage and, 1206. 
medicinal treatment of, 1210, 1211. 
mental disorders in, 1843. 
mode of spread of, 1191. 
occupation in relation to, 1189. 
open, 1190. 

operative treatment of, 1212-1214. 
path of infection in, 1189. 
pathology of, 1190-1192. 
physical signs of early, 1 197, 1 198, 
pleurisy in, 1192, 1193, 1202. 
pneumokoniosis in relation to, 1186, 
1187. 

pneumothorax in relation to, 1264, 
1265. 

predisposing causes, 1188, 1189. 
prognosis of, 1206-1208. 
proneness to chronic nephritis in, 1337. 
race incidence of, 1188. 
radiography in, 1201, 1202. 
risk of infection in, 1190. 
sanatorium treatment of, 1208. 
sedimentation test in, 1204, 1205. 
sex-incidence of, 1188. 
signs of consolidation in, 1198. 
signs of excavation in, 1199. 
signs of fibrosis in, 1199, 1200. 
specific measures in, 1211, 1212. 
symptomatic treatment of, 1214. 
symptoms in relation to prognosis in, 
1206, 1207. 

symptoms of, 1192-1202. 
trauma in relation to, 1189. 
treatment of, 1208-1215. 
tuberculin tests for, 1205. 
vaccine treatment of, 1211, 1212. 
valve, congenital defects of, 969. 

Pulsation in thoracic aneurysm, 1044, 
1047, 1048. 

Pulse, anacrotic, in aortic stenosis, 930, 
931. 

bisferiens, in aortic stenosis, 930, 931. 
capillary, in aortic Incompetence, 933, 
collapsing, 933. 

Corrigan's, 933. 
in acute apTOndioitis, 677. 
in acute endocarditis, 915. 
in acute myocarditis, 946. 
in acute pericarditis, 959. 
in acute peritonitis, 754. 
in angina x)ecton8, 984, 985. 
in aortic aneurysm, 1047, 1049. 
in aortic incom^tenoe, 933. 
in aortic stenosis, 930. 
in auricular fibrillation, 898. 
in auricular flutter, 901, 902. 
in black water fever, 248. 
in carditis in children, 914. 
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Pulse in oerebro-spinal fever, 38. 
m cholera, 120. 
in chronic myocarditis, 960. 
in congenital heart disease, 971. 
in corona^ occlusion, 992. 
in dilatation of heart, 9«66. 
in diphtheria, 100, 102. 
in fatty heart, 962, 963. 
in Graves's disease, 486. 
in heart-block, 904, 905, 906. 
in heart failure. 864, 866. 
in hyperthyroidism, 996. 
in hypertrophy of heart, 965. 
in intracranial tumour, 1641. 
in meningitis, 38, 39, 45. 
in mitral incompetence, 939. 
in mitral stenosis, 936. 
in palpitation, 876. 
in paratyphoid fever, 96. 
in rheumatic fever, 290. 
in scarlet fever, 72. 
in septicsemia, 13. 
in trench fever, 282. 
in typhoid fever, 81, 82, 85, 87, 90. 
in typhus, 277, 278. 
in yellow fever, 178, 179. 
intermittent, 883, 890. 

commonest cause of, 883. 
irregular, 883. 

in cerebro-spiual fever, 38, 45. 
in tuberculous meningitis, 1661. 
mitral, 895. 

slow, in abscess of brain, 1553. 

in jaundice, 685. 
venous, ventricular form of, 899. 

forms of, 849-851. 
water-hammer, 933. 

Pulse-perlod in cardiac cycle, 849. 
-pressure, high, in aortic incompetence, 
933. 

in hyperthyroidism, 996. 

Pulses, unequal, in aortic arieuiysm, 1047. 
in cervical ribs, 1775. 
in mediastinal tumour, 1280. 

Pulsus alternans, 848, 853, 856, 911, 912, 
996. 

bigemlnus, 884, 887. 

a danger signal in use of digitalis, 868. 
bisferlens in aortic stenosis, 930. 
irregularis perpetuus, 895. 
paradoxus, 959, 962. 
trigeminus, 884, 888. 

Puncture fluids, tubercle bacilli in, 32, 33. 

Pupil, the myotonic, 1508. 

Argyll Robertson, 1608 ; aitd see Argyll 
Robertson pupil. 

Pupils and accommodation, pathological 
condition^ of, 1507-1508. 
eccentricity of, significance of, 1607. 
effects of sympathetic paralysis on, 1507. 
in alcoholic coma, 367. 
in aortic aneurysm, 1046. 
in apoplexy, 1600. 


Pupils in cerebral thrombosis, 1600. 
in cerebro-spinal fever, 38, 43. 
in ohronic alcoholism, 359. 
in general paralysis of ibhe insane, 1638, 
1639. 

in heat hyperpyrexia, 349. 
in lethargic encephalitis, 1679. 
in mediastinal tnmour, 1280. 
in pin-hole, in typhus, 278. 
in pontine lesions, 1601. 
in syringomyelia, 1731. 
in tabes, 1645, 1646. 
unequal, diagnostic significance of, 1607. 
in enlarged mediastinal glands, 1278. 
Purgatives as a cause of diarnioea, 622. 
for diabetics, 425. 

habitual use of, as cause of colitis, 649. 
in chronic nephritis, 1314. 
the use and abuse of, 620, 621. 

Purified protein test for tuberculosis, 1205. 
Purln bodies, 1284. 

in relation to gout, 430. 
output of, in urine, 1284. 
content of various foods, 435. 

Purkinje fibres, 846. 

Purpura, 810, 811, 813-817, 1461. 
acute nephritis in relation to, 1304. 
anaphylactoid, 815. 
arthrltioa, 816. 

blood platelets in relation to, 810. 
cachectic, 811. 
classification of, 811, 812. 
fulminans, 811. 
haemoptysis in, 1170. 
haemorrhagica, hereditary, 817. 
Henoch’s, 815-817. 

Idiopathic, 813 ; and see Thrombocyto- 
penia, essential. 

in acute hepatic necrosis, 696, 697. 

in acute leukaemia, 807. 

in bacteria] food poisoning, 400. 

in benzene poisoning, 383. 

in jaundice, 684. 

in kala-azar, 253. 

in necrosis of liver, 697. 

in septicaemia, 13. 

in yellow fever, 179. 

infective, 811. 

maligna, 814. 

of old age, 811. 

prognosis of, 816. 

relation of, to other diseases, 811, 812. 
rheumatioa, 1367. 

in children, 913. 
simplex, 816. 
symptoms of, 814. 
tmombocytopenic, 580, 813. 

signs of, 810, 811. 
toxic, 815. 

Purpuras, nervous, 811. 
the, 1461. 

Purpuric drug eruptions, 1447. 
eruptions in children, 292. 
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Parpurte apnie, 

rbeumtio, 290. 

atates, Rumpel^Laed^ pheaomnoa in, 66. 
PW, charaptm of, in hopatic absoeas, 710. 
detection of tubercle bacilli in, 33. 
in vomit in suppurative gaatritis, 683. 
Pustalatlon m sm^l-pox, 147, 149. 

Pustule, 1398. 

Putrefaction in pyloric obstruction, 605. 
intestinal, as cause of diarrbcea, 623. 
as a cause of flatulence, 644. 

Pysemi^ 13, 14. 
ajrterial, 14. 

in relation to septic endocarditis, 14, 
919. 

from abscess of lung, 1180, 1181. 
liom local infection, 2. 
from streptococcus infection, 15. 
relation m, to septicssmia, ik 
Boarlatinal, 69. 

staphylococcal, vaccine treatment of, 18, 
19. 

symptoms of, 13, 14. 
systemic venous, 13. 
treatment of, 16, 17. 
types of, 13. 

Pyrnmia and phlebitis, 1057. 
intracranial abscess in, 1552. 
portal, 14, 85, 723. 

Pymmie artbiltis, 1356. 

PyeUtis, 1330-1334. 

in cobform infection, 26. 
in paratyphoid fever, 96. 
in typhoid, 86. 

Pyelo-eystttis in coliform infection, 25. 
Pyelography, 1288. 

PyekKUephHds in coliform infection, 25, 26. 
in paratyphoid fever, 96. 
in typhoid, 86. 

Pyknic habitus in relation to affective 
psychoses, 1852. 

Pyknolepsy, 1680, 1687. 

Pylephlebitis in paratyphoid fever, 95. 
in typhoid, 80. 
non-Buppurative, 721. 
portal, 1058. 

suppurative, 14, 676. 721, 722, 1067, 1068. 
Pyloric obstruction, 604-606. 

ulcers as cause of, 589, 591-605. 
stenosis, hypertrophic, 606, 607. 

Pylorus, congenital hypertrophy of the 
606. 607. 

Pym*s fever, 180. 

Pyogenic Infections, cell exudate in largely 
polymorphonuclear, 34. 
Pyonephrosis, 1342, 1343. 
Pyo-pneumotborax^ tubercular, 1^. 
^orrhoea alveoUris, 522, 523. 

fietiolofi^ and juithology of, 522. 
of chronic gasti^tis, 524, 
of gastric ulcer, 524. 
as source of toxins* 525. 
importanoe of dental treatment m 522 . 


Pyorrhoea ihreeteitit itmtocooci in, 16,, 16. 
vaccine treatment 18. 
vitamin A deficiency in relation to, 
442. 

Pyosls mansonl, 1496, 

Pyothorax, 1268. 

^rramldon, effect of, on colour of urine, 
1295. 

Pyrene poisoning, 388. 

^etie drugs, 348. 

P^Xla, after heat-stroke, 348, 349. 
in acute appendicitis, 677. 
in coliform infection of kidney, 26. 
in diphtheria, 90, 
in erysipelas, 20. 
in focal sepsis, 11. 
in general tuberculosis, 35. 
in Hodgkin’s disease, 842. 
ill mumps, 164. 

in pulmonary tuberculosis, 1195. 
in purulent pericarditis, 959. 
in rat- bite fever, 237, 238. 
in relapsing fever, 235. 
in scarlet fever, 67, 69, 77. 
in septic endocarditis, 921, 022. 
in scpticeemia, 12. 
in serum sickness, 8. 
in small-pox, 147, 149. 
in imdulant fever, 129. 

Pyrotherapy in syphilis, 222, 223. 

Pyruvic acid in brain, excess of, effects of, 
447. 

test for, 447. 

Pyuria, 25, 1295, 1296. 

“ Q ” fever, 273. 

QRS deflection in electrocardiogram, 100.3. 

Quadriceps paralysis, 1765. 

Quartan type of malaria, 242. 
Quartz-mlner*s phthisis, 1186. 
Queckenstedfs phenomenon, 1537. 
Qulnaerine» 245. 

Quinby, 218. 

Quincke’s dlxease, 1073; and see Angio- 
neurotic oedema. 

Quinldlne, 870-872. 
contra-indications to use of, 871. 
disadvantages of, 871. 
dosage of, 872. 
effects of, 870. 

in auricular fibrillation, 870, 871, 900. 
flutter, 903. 

in hyperthyroidism, 871. 
in paroxysmal tachycardia, 872, 894. 
iudioatioBS for, 900. 

risk of embolism and thrombosis in, 871. 
toxic symptoms from use of, 871. 

Quinine aa cause of optic atrophy, 1504. 
for prophylaxis of common cold, 134. 
bydrohramlde in Qraves’s disease, 489. 
in disseminated sclerosis, 1669k 
in malaria, 244, 246. 
in relation to blaokws4er fever* 247. 
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Quinliie, Mlto of, 244, 245. 

QlllllO|ribU! (oinohophen) cauaing hepatic 
necrosis, 696. 
in gout, 436. 

Quinostab, 218. 

Quinsy, 535, 536. 

Quotitian lever, 242. 

Rabbits as carriers of infection in tularsemia, 
62. 

Rabies, 1585 ; and see Hydrophobia. 

Radiation therapy of goitre, 498. 

RadieuUtls, 1770, 1771. 

Radio-active substances, injuries from, 354, 
365. 

Radiography of the chost, 1084, 1201, 1202. 
of the intestines, 613, 614. 
of the kidney and ureter, 1288, 1332, 
1335, 1337, 1339, 1340, 1344, 1348. 
of the stomach, 566, 567, 568. 

Radiological diagnosis of miliary tubercul- 
osis, 35. 

Radlostoleum in coeliac disease, 634. 
in obesity, 439. 

Radiotherapy of cancer of oesophagus, 558. 

Radium dermatitis, 354, 1411. 
in Graves’s disease, 491. 
in Hodgkin’s disease, 843. 
injuries, protection from, 355. 

symptoms of, 354, 355, 
in lupus of larynx, 1106. 
in treatment of anaemias, 822. 
needles, in malignant tumours of nose, 
1095. 

salts in industry, 354. 
the most deadly of poisons, 354. 
therapy of blastomycosis, 191. 
treatment of cancer of oesophagus, 558. 
treatment of laryngeal tumours, tech- 
nique of, 1112. 

Radon in Graves’s disease, 491. 
in new CTowths of lung, 1221. 
in oesophageal oanoor, 558, 

Riles, 1083. 
leathery, 1165, 

Rammstedt’s operation for congenital 
hypertrophy of the pylorus, 607. 

Rash in oerebro-spinal foyer, 38. 
in chicken-pox, 163, 161. 
in congenital syphilis, 205. 
in dengue, 181. 

in erysipelas, characters or, 20. 
in flea typhus, 270. 
in glanders, 60. 
in glandular fever, 286. 
in influenza, 168. 
in leprosy, 122. 

in measles, 136, 137, 138. 
in Oroya fever, 131. 
in paratyphoid fever, 95. 
in psittacosis, 175. 
in rat-bit© fever, 237. 
in relfi^samg fever, 236. 


mi 


Rash in Rocky Mountain tick typhus, 274. 
in rubella, 144. 
in scarlet fever, 66, 67, 69, 70. 
in secondary syiduUs, 201, 202. 
in small-pox, 149, 150, 151, 163. 
in trenqh fever, 277, 278> 
in tsutsugamushi disease, 271. 
in typhoid, 81. 
in typhus, 277. 
in yaws, 226. 

Rashes after diphtheria antitoxin, 207, 108. 
drug, 74, 1446-1449. 
in bacterial food poisoning, 400. 
in septic diphthei'ia, 101. 

Raspberry tongue in scarlet fever, 68. 
Rat-bite disease, 237. 

lever, 237, 238. 

Rat flea, 125. 

Rats as disseminators of rat-bit© fever, 
237. 

as medium of infection of spiroohfletosis 
ictero-hsBmorrhagiaB, 231. 
in relation to flea tyidius, 270. 
to leptospirosis, 229, 230. 
to plague, 126, 127. 
to tric^niasis, 319. 
measures of destroying, 127. 

Raw-beei tongue in diabetes, 416. 
Ray-fungus disease, 185 ; and see Actino- 
mycosis. 

Raynaud’s disease, 1076-1078. 

paroxysmal hscmoglobinuria in, 1292. 
phenomenon, 1075, 1076, 1077. 
syndrome in polycythaemia, 794. 
Reaction, mixed elfectrioal, in progressive 
muscular atrophy, 1750. 

'yf degeneration in acute poliomyelitis, 

1672. 

of a fluid, in relation to H-ion concentra- 


tion, 405, 406. 

Rebound, excessive, in cerebellar lesions, 
1533. ^ ^ 

Recession, systolic, in hypertrophy of right 
ventricle, 955, 956. 

Reoklinghausen’s disease, 498, 1788. 

Recompression in the treatment of caisson 
disease, 336, 338. 

Rectal crises in tabes, 1647. 
treatment of, 1651. 

examination, value of, in acute appendi- 
citis, 677, 678, 679. 

hsomorrhage from polypi of colon, 656. 
lavage in bacillary dysentery, 118. 
papillomata in schistosomiasiB, 309. 

Rectum, the, 609, 610, 612. 

in relation to tne, oil. 


ViO. 

inflammatory lesions of, in chiufa, 304. 
lesions of, in lymphopathia venereum, 
184. 

in schistosomiasis 309, 310. 
recumbency, necessity for, in diphtheria. 
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Reetlira, stricture of, in lyniphopathia 
venereum, 184. 

Red eorpusdes, fragility of, in acholuric 
jaundice, 689, 690. 
large count of, in new-born, 688. 

“ Red line,’* 1072. 

Redeeker’s /riiA infiUrai, 1190. 

Red-light treatment of small-pox, 156. 
Reda^d bug vectors of trypanosomiasis, 
261, 262. 

Re-educatioil in hysteria, 1885. 

Reflex epilepsy, 1681. 
grasping, 1528. 
mass, 1726. 

Reflexes, abdominal, diminution of, in 
lesions of hemispheres, 1527. 
exaggerated, in trench fever, 283. 
in acute poliomyelitis, 1570, 1571, 1572. 
in alcoholic coma, 357. 

neuritis, 1781. 
in apoplexy, 1601, 1602, 
in cerebral diplegia, 1622. 
in cerebro-spinal fever, 38, 43. 
in chorea, 1701. 
in diabetes, 417, 1783. 
in disseminated sclerosis, 1655, 1657. 
in dystrophia myotonioa, 1793. 
in Friedreich's ataxy, 1667. 
in general paralysis of the insane, 1638. 
in hemiplegia, 1602. 

in hydrocephalus in children, 1549, 1550. 
in hydrophobia, 1586. 
in hysteria, 1882. 
in interstitial neuritis, 1769, 1771. 
in Landry’s paralysis, 1787. 
in lethargic encephalitis, 1581. 
in localisation of spinal cord lesions, 
1721. 

in myasthenia gravis, 1796, 
in pellagra, 465. 

in progressive muscular atrophy, 1760, 
1751. 

in sciatica, 1771. 
in sleeping sickness, 258. 
in spastic paraplegia, 1718. 
in subacute combined degeneration, 
1739, 1741. 

in syringomyelia, 1730. 
in tabes, 1642, 1644, 1649. 

Refnetory stage of conductivity, 848. 
Rdgime lactic in passive hypersemia of 
lung, 1161. 

RacnirgltaUon of food, 551, 556, 571. 
Refchenberg reacttoo for relapsing fever 
spirochsetOB, 235. 

Reldor type of leucoej^ in Oroya fever, 131. 
Relapsing fever, 234-237. 
mortality in, 2.36. 

N. African, 234, 235. 

Panama, 234. 

path of infection in, 234. 

pathology of, 234, 235. 

Persian and N.W. Indian, 234, 236. 


Relapsing fever, prognosis of, 236. 

Spanish, 234, 236. 

symptoms of, 235, 236. 

ticks in relation to, 234, 235, 236. 

treatment of, 237. 

varieties of, transmitted by lice, 235. 
Relapsing fevers, lice-borne, symptoms of, 
236. 

tick-borne, symptoms of, 236. 
Remissions in chronic myeloid leukiemia, 
804, 805. 

in undulant fever, 129 
Renal affections in spiroohaBtosis iotero- 
hffimorrhagica, 232. 
calculi, 1338-1341. 
in hyperparathyroidism, 499. 
in vitamin A deficiency, 442. 
colie, 1339. 
in pyelitis, 1331. 
treatment of, 1340, 1341. 
crises in tabes, 1647. 
disease, hypertension in relation to, 1065, 
1066. 

in relation to cerebral thrombosis and 
hiemorrhago, 1597. 
papilloBdema in, 1540. 
relationship of cardio- vascular hyper- 
trophy to, 1036. 
dwarfism, 1316. 
dysblotrophy, 1315. 
fibrosis and atheroma, 1038. 
function, estimation of, 1286-1288. 
gyloosurla, 428, 429. 
symptoms in diabetes, 417. 
vein, thrombosis of, 1298. 

Repression, 1811. 

Reproduction, vitamin £ in relation to, 
445. 

Reproductive system in Graves’s disease, 
488. 

Resection of colon for cancer, 660. 

Reserve force of heart, 852. 

Resistant stupor in cerebro-spinal fever, 
39. 

Resonance, pulmonary, varieties of, 1082. 
vocal, 1084. 

Respiration, disturbed, in intracranial 
tumour, 1541. 

in relation to sinus arrhythmia, 885. 
irregular, in cerebro-spinal fever, 38. 
Respiratory centre, function of, in regu- 
lating reaction of blood!, 407. 
complications of typhus fever, 278. 
disorders in rickets, 467, 458. 
effects of high altitudes, 338. 
exchange in relation to heat production, 
403. 

failure in Landry’s paralysis, 1785, 1786, 
1787. 

in snake bite, 330. 
movements in emphysema, 1174. 
quotient, determination of, 408. 
rhythm in lethargic encephalitis, 1682. 
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Retplratory stimulante, 382, 407. 
symptoms of aortic aneurysm, 1045, 
1046, 1048. 

system, diseases of, 1081-1282. 

Response to treatment as a guide to cardiac 
prognosis, 861. 

Rest and exercise, graduated, in pulmonary 
tuberculosis, 1240. 

Rest force of heart, 852. 
importance of, in treatment of heart 
conditions, 862, 863, 864, 915, 
917. 

Restlng-Julce, examination of, 668, 569. 

in cancer of stomach, 602. 

Restlessness in acute peritonitis, 754. 
Retardation of thought in depression, 1856, 
1858. 

Retention of urine in cerebro-spinal fever, 
51, 

in typhus fever, 278, 280. 

Reticulocyte count, normal, 772. 
crisis, 774, 777, 783, 820. 

as guide in treatment of anaemia, 820. 

Reticulocytes, 772. 

in blood in pernicious anaemia, 781. 
Retieulocytosis, marmite as stimulant of, 
468. 

Reticulo-endothelial cells, lipoid in, in 
Niemann- Pick’s ^sease, 835. 
system, diseases of the, 833-837. 

rdle of, in relation to immunity 
reactions, 825. 
spleen as part of, 825. 

-endotheliosis of spleen, 837. 
-endothelium in lymph glands, 838. 
Retina, embolism of central artery of, 1063. 
Retinal artery, thrombosis of, 1060. 
changes in amaurotic family idiocy, 
1625. 

in diabetes mellitus, 417. 
hsemorrhages, in leukaemia, 804, 807. 
in malaria, 243. 
in nephritis, 1305, 1312, 1318. 
in septic endocarditis, 921. 
in small-pox, 152. 

in subacute combined degeneration, 
1740. 

pulsation in aortic incompetence, 933. 
tuberculoma, papillcedema in, 1540. 
vein, central, thrombosis of, 1061. 
veins in congenital heart disease, 971. 
Retinitis, albuminuric, 1311, 1312. 
diabetic, 417. 

in chronic nephritis, 1311, 1312, 
in ursemia, 1325. 

Retrobulbar neuritis, 1502, 1503. 
Retro-oolio abscess, 263. 

RetroeoUie spasm, 1705. 

-pharyngeal abscess, 539, 540. 

in glandular fever, 287. 

Retrosternal soreness in tracheitis, 1021. 
Revaeeinatlon, 158, 159, 160. 

Rhabdltls peUio, 316. 


Rhagades in congenital syphilis, 205. 
Rheumatic endocarditis, 290, 292, 915. 
fever, 288-296. 

distinguished from meningitis, 46, 298. 
streptococci in, 15, 288. 
infection of heart in childhood, 292, 918, 
914. 

nodules, 292. 

Rheumatism and chorea, 913, 1697, 1698, 
1701. 

cardiac disease in relation to, 292, 913. 
gonoirhcBal, 23, 1355. 
in scarlet fever, 70, 72, 77. 
malignant, 918. 

manifestations of, in children, 292, 913. 
muscular, 1367-1373. 
non-articular, 1367-1374 ; and see 
Fibrositis. 

relation of Henoch’s purpura to, 815, 816. 

of septic endocarditis to, 918. 
scarlatinal, 1356. 

tonsillitis in relation to, 533, 534, 913. 
Rheumatoid arthritis, achlorhydria and 
565. 

pyorrheoa alveolaris in relation to, 524, 
Rhinitis, acute catarrhal, 133; and see 
Cold, the common, 
allergic, 10^. 
atrophic, 1086-1088. 
chronic catarrhal, 1084-1086. 
hypertrophic, 1085. 
in scarlet fever, 70, 71. 
Rhino-pharyngitis, destructive ulcerating, 
228 ; and see Gangosa. 
Rhlnophyma, 1405. 

Rhlnorrhcca in allergic conditions, 751. 
in scarlet fever, 69, 71. 
paroxysmal, 1090. 
vasomotor, 1090. 

Rhinosporidiosis, 157, 193. 

Rhlnosporidium equi, 193. 
seeberi, 193. 

Rhinotomy, lateral, 1095. 

Rhiplcephalus sanguineus, 273. 

Rhonchal fremitus, 1082. 

Rhonchl, 1083. 

Rhus toxicodendron as source of skin 
irritation, 1408. 

Rhythm, cardiac, abnormal, 847. 

change of, as an indication of dilata- 
tion, 954. 
ectopic, 847. 
gallop, 102, 856, 996. 
hotorotopio, 847. 
idio-ventricular, 847. 
in paroxysmal tachycardia, 892, 893. 
in pericarditis, 958. 
nodal, auriculo- ventricular, 847, 894. 
normal, 847. 
prognosis in, 856. 
sinus, 847. 
tio-ta^, 856. 
triple, varieties of, 856. 
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of heart musde, 846. 

Rib deeorttotioii opentloa for empyema, 
1268. 

Riboflavin (yitamin B,), 448. 
in prophylaxis of pellagra, 463, 464. 

Riee, polished, use of, a cause of beriberi, 
469. 

polishings as source of vitamin, 463. 

Rice-water stools of cholera, 120. 
in summer diarrhoea, 629. 

Riekets, 456-459. 
in coBliac disease, 634. 
in relation to broncho-pneumonia, 1237. 
to epidemic diarrhma, 631. 
to epilepsy, 1678. 

Rickettsia bodies, 268. 

in trenoh-fever-infected lice, 276. 
in typhus, 276. 
diseases^ 268-284. 
prowazekl, 268, 269, 276. 
species of, 269, 271, 273. 

Rickety rosary, 467. 
spine, 457. 

Rift Valiey fever, 182. 

Rigidity as early symptom of paralysis 
agitans, 1670, 1671. 
in cerebral diplegia, 1622, 1623. 
in cerebro-spinal fever, 38, 39, 41. 
in tuberculous meningitis, 1561. 
of right rectus in acute appendicitis, 677. 
painful, in acute poliomyelitis, 1570. 

Rigor after arsphenamine preparations, 211. 
in incubation period in syphilis, 200. 
mortis, early, in bacterial food poisoning, 
399. 

in cholera, 119. 
in heat-stroke, 348. 
in yellow fever, 177. 

Rigors in amoebic abscess of liver. 709. 
in biliary colic, 730. 
in blackwater fever, 248. 
in cerebro-spinal fever, 38. 
in coliform infection of kidney, 25. 
in empyema, 1255. 
in erysipelas, 19. 
in inliuenza, 168. 
in leprosy, 122. 
in malaria, 242. 
in purulent pericarditis, 959. 
in pyelitis, 1331. 
in rat- bite fever, 237. 
in relapsing fever, 235. 
in septicaemia, 12. 
in small-pox, 147. 
in suppurative pylephlebitis, 722. 
in tsutsngamushi di^asc, 271. 
in typhoid, 83. 
in typhus, 276. 
toxfismic, 11. 

Ringworm, 1432-1438. 
of the beard, 1435. 
of the glabrous skin, 1436-1438. 
of the nails, 1438. 


Ringworm of the scalp, 1433^1435. 
Ringworms, pustular body, 1437. 

Rinne’s test for nerve deafness, 1515. 

Rlsus sardonieiis, 56. 

Ritter’s disease, 1421. 

Rooky Mountain, 273; and see Spotted 
fever. 

tick typhus, 273, 274 ; and see Typhus, 
Kooky Mountain tick. 

Rodent ulcer, 1484. 

Rodents, as carriers of infection in tular- 
aemia, 61, 62. 

rdle of, in transmission of Kooky Moun- 
tain tick tjrphus, 273. 

Rogers’s disease, 968, 972. 

method of treatment of cholera, 121. 
Romberg’s sign in Friedreich’s ataxy, 1666. 

in sleeping sickness, 258. 

Root shadows in pulmonary tubercle, 
significance of, 1201. 

Rosacea, 1404-1406. 
achylia as a cause of, 565, 1405. 
oral sepsis in relation to, 525. 
seborrhoea in relation to, 1 401 , 

Rose spots in paratyphoid fever, 95. 
in trench fever, 283. 
in typhoid, 81. 

Roseola urticata, 198. 

Roseolar rash of syphilis, 198. 

Ross’s researches in malaria, 238. 

Rotch’s sign in acute pericarditis, 959. 
ROtheln, 143. 

Rothera’s nitroprusside test for ketonuria, 
418, 1296. 

Round-worms, 322. 

diseases due to, 315-324. 

Rubella, 143-146. 

Rubyl, 218. 

Rumination, obsessional, 1889. 
Rumpel-Leede phenomenon in measles, 6(i. 

in scarlet fever, 66. 

Rupla, 198. 

Rusty sputum, 1196, 1228. 

Sabre-sosbbard tibia, 203, 206. 
in yaws, 226. 

Saebs-Georgi reaction for syphilis, 196. 
Saddle-back nose of congenital syphilis. 
205, 1093. 

St. Anthony’s fire, 394. 

St. Vitus’ dance, 1697 ; and see Chorea. 
Salaam spasm, 1680. 

Salicylate of soda in lethargic encephalitis, 
1583. 

Salicylates, excretion of, in urine, 1296. 
in acute poliomyelitis, 1574. 
in rheumatic fever, 294, 296. 

Saline infusion in peritonitis, 758. 
in shook due to hsomorrhage, 769. 
in summer diarrhesa, 63L 
Salines contra-indicated in sulphonamide 
therapy, 16, 51. 

hypertonic, in bacillary dysentery, U8. 
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Salines hypertonlei in cholera, 121. 

in heat hyperpyrexia, 360. 

Saliva, deficient secretion of, 164, 529, 530. 
dribbling of, in progressive muscular 
atrophy, 1748. 

drugs inhibiting secretion of, 529. 
drugs stimulating secretion of, 530. 
excessive secretion of, 529. 

Salivary glands, diseases of the, 529-533. 
in Mikulicz’s disease, 845. 
in mumps, 164. 

Salivation, conditions associated with, 529. 
in achalasia of the cardia, 548. 
in acute gastritis, 582. 
in cancer of the cesophagus, 556. 
in chronic arsenical poisoning, 372. 
in gastric disorders, 572. 
in lethargic encephalitis, 1 580. 
in mercurial stomatitis, 376, 527. 
in pellagra, 465. 
in pyorrhoea, 522. 
in sea-sickness, 342. 
in small -pox, 150. 
in waterbrash, 572. 

Salmon patch,’* 205. 

Salmonella group of bacilli, 78, 94, 393, 
395, 397, 399. 

infections, different virulence of rough 
and smooth strains of, 6. 

Salt, common, in treatment of Addison’s 
disease, 507. 

required to make up for loss in sweat, 
351. 

Salt-free diet in ascites, 766. 

in hypertension, 1069. 

Salvarsan, 208. 
in anthrax, 59. 
in relapsing fever, 237. 
in yaws, 227. 

methods of administration of, 210. 
risks of, in aneurysm, 1049. ^ 
toxic symptoms after, 211, 383. 
prophylaxis of, 213, 214, 383 ; 

see Arsenobenzene, Arsphena- 
mine. 


Salyrgan in heart disease, 870. 

Sanatorium treatment of pulmonaiy tuber- 
culosis, 1208. 

Sand-flies in relation to kala-azar, 261. 
to oriental sore, 265, 
to Oroya fever, 131. 
to phlebotomus fever, 180, 181, 
Sand-fly fever, 180. . . 

“ Sandy patchw ” in schistosomiasis, 310. 
Sanocrysln as cause of endothelial damage, 
812 

treatment of pulmonary tuberculosis, 


35 , 1211 . 

Santonin in ascariasis, 323. 

Saprophytie bacteria, 1. 

Sarcoidosis, 1476-1480. 

Sarcoma, multiple idiopathic, of Kaposi, 
1487. 


Sarcoma, myeloid, 1880. 
of liver, 718. 
of nose, 1096. 
of sMn, 1487. 
of spleen, 833. 
of tonsil, 545. 

Sarcoptes scabiei, 1444. 

Saturation tests for ascorbic acid in relation 
to nutrition, 450. 

Saturnism, 361. 

Sauerbruch operation of thoracoplasty, 
1214. 

Sausage poisoning, 395, 401. 

Scabbard trachea, 1128. 

Scabies, 198, 1444, 1445. 
diagnosis of, 198, 202, 1444. 

Scalp, actinomycosis of, 187. 
eczema of the, 1412. 
ringworm of the, 1433-1436. 

Bcl^rrhoeic dermatitis of, 1427. 

Scapula, winged, 1620, 1747, 1758. 

Scar, hypertrophic, 1486. 

Scarlatina, 63 ; and see Scarlet fever, 
mlliaris, 66. 
sine eruptlone, 70. 

Scarlatinal nephritis, 65, 69, 71, 72, 77, 78. 
prevention of, 77, 78. 
rheumatism, 70, 72, 77, 1356. 

Scarlatinlform rashes in other diseases, 74, 
76. 

Scarlet fever, 63-78. 

acute nephritis in, 1304. 
and diphtheria, 64, 73, 96. 
and tonsillitis, 66, 69, 70, 77, 534. 
and tuberculosis, 75. 
antitoxic serum for, 17, 66, 76. 

in erysipelas, 21. 
arthritis in, 69, 72, 77, 1360. 

Dick test for susceptibility, 64, 68, 73. 
in relation to chicken-pox, 160. 
in relation to measles, 136. 
prophylaxis of, 66, 75, 76. 
seasonal incidence of, 63. 

Sehultc Charlton blanching test in, 65, 
73. 

serum treatment of, 17, 76, 
simple, 68, 69. 
streptococci in, 17, 64. 

Scarring after small-pox, 150, 162. 
effects of, in syphilitic oases, 196, 196. 

Soheele’s green, 370, 373. ^ 

Schick’s test for susceptibility to diph- 
theria, 106, 107, 
types of reaction, 106. 

Schilder’s disease, 1662. 1663. 
mental disorders in, 1834. 

Schistosoma bovis, 308. 
hsmatobium, 308, 309, 310. 
laponioum, 308, 309, 310. 
mansoni, 308, 309, 310. 
matthei* 308. 
life cycle of, 308, 309. 

Schistosomiasis, 308-311. 
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Sebistosomtasle, dysentery. 310. 

Sdiizogony €l|malarial parasite, 239. 
Sehisoid personality, 1864. 

Sehlsont of malarial parasite, 239. 
SelUzophreilia, 1863-1876 
Sehizotrypanosomiasls, 261. 

Sehmidt’s syndrome, 1520. 

Sehdnlein's disease, 816, 1367. 

School attendance and measles, 141, 142. 
SehiUIner's dots in malarial parasite, 240. 
Sehnller-Christlan’s disease, 836. 

Schultz Charlton blanching test in scarlet 
fever, 65, 73. 

Sohumm*S test in febrile malaria, 241. 
Sciatic nerve, external, lesions of, 1766. 
^at, lesions of, 1765, 1766. 
internal, lesions of, 1766, 1767. 
peri-neuritis affecting, 1370. 

Sciatica, 1770-1773. 
as symptom of osteo-arthritis, 1359. 
associated with subarachnoid haemorr- 
hage, 1590. 

Selavo^S anti-anthrax scrum, 58, 59. 

Sclerema neonatorum, 1476. 

Selerodaetylia, 1475. 

Scleroderma, 1475. 

Raynaud's disease in relation to, 1077. 
Seleroma of trachea, 1125. 

Sclerosis, amyotrophic lateral, 1743, 1753. 
diffuse hyperplastic, 1035-1037. 
disseminated, 1653-1660. 
diagnosis of, 1654, 1658, 1720. 
mental disorders in, 1 834. 
retrobulbar neuritis in, 1502. 
transient ambyopia in, 1502. 
lobar atrophic, 1621 ; and see C^*rebral 
diplegia. 

ScoUees of tmnia, 313, 314. 

Scolopendra gigantea, 328. 

Scorbutus, 451 ; and see Scurvy. 

Scorpion ^ngs, treatment of, 329. 
Seor^ons, diseases due to, 329. 

Seorpmna seropha, 332. 

Scotoma, central, 1502, 1503, 1529, 1657. 
Scratch eruption, 1418, 

in pediculosis vestimentornm, 1442. 
in scabies, 1444, 1445. 

Screw worm, the, 326, 327. 

Serofuiodermla, 1463. 

Scrotum, affections of, in syphilis, 199. 
erythematous dermatitis uf^ 1414. 
filarial lesions of, 316, 317. 
gangrene of, in Rocky Mountain^ tick 
typhus, 274. 
pruritus of, 1403. 
sebaceous cysts of, 1485. 

Scurfy head, 1423, 1432. 

Senrvy, 451-453. 

Alpine, 463. 

hmmoptyais in, 1170. 

Infantile, 454-456. 

intra- muscular haemorrhage in, 1373. 
myositis in, 1373. 


Scunry-riekets, 459. 

Sdt. 886 B, in treatment of BartoneUosis, 
132. 

Sea-slekness and allied conditions, 341- 
343. 

treatment of, 342, 343, 671. 

Sebaceous cysts, 1485. 

Seborrhosa, 1400. 
aetiology of, 1400. 
and acne, 1401. 
baldness in, 1428, 1492. 
complications of, 1401. 
in schizophrenia, 1872. 

Sicca, 1427. 

Seborrhosic dermatitis, 1427-1429. 
organisms, 1427. 

Secondary infections in syphilis, 196. 
lesions of syphilis, 198-201. 
syphllitio eruptions, 201, 202. 

Sedatives in affective disoi^ers, 1862, 
in angina pectoris, 989. 
in cerebro-Bpinal fever, 51, 52. 
in heart cases, 863. 
in mental illness, 1818. 
in morphinomania, 1841. 

Sedimentation rate of red blood cells as 
guide to prognosis in acute 
nephritis, 1305, 1306. 
as guide to prognosis in pulmonary 
tuberculosis, 1204, 1208. 
in nephritis and cardiac oedema con- 
trasted, 1306. 
in osteo-arthritis, 1360. 
of red blood cells in rheumatoid 
arthritis, 1351. 

test in tuberculosis, 1204, 1205, 1208. 
Sedormld idiosyncrasy as a cause of essentia 
throrabocytt)penia, 813, 
purpura, 785. 

Segmentation movements in small intestine. 
610. 

Segmentina nitidella in relation to fascio- 
liasis, 306. 

Selective aoUon of lead on nerves, 365. 
of toxins, 3. 11. 

of virus of lethargic encephalitis, 1577. 
of poliomyelitis, 1569. 

Sellwanow’s test, 418. 

Semb^s operation of thoracoplasty, 1214. 
Semen, blood-stained in granular kidney, 
1318. 

virus of syphilis present in, 194. 

Seminal emiarion in cpileprio fit, 1684. 
vesicles affected in schistosomiasis, 309. 
in amcsbic dysentery, 264. 

Semen's law of laryngeal paralysis, 1113. 
Senile atrophy of skin, 1490, 1491. 
and presenlle dementia, 1826-1829. 
dementia, 1826-1829. 
paraplegia, 1736, 1736. 

Senoran’s evaeuator in hssmatemesis, 68h 
in pyloric obstnictioi^ 605. 
in treatment of gaetrio ulcer, 593. 
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Sematioil, cutaneous, disorders of, 1401- 
1404> 

Sensitiveness, skin, in relation to eczema. 
1407, 1441. 

Sensory defeets and mental deficiency, 1847. 
dlsturbanees in acroparsssthesia, 1078. 
in acute poliomyelitis, 1672. 
in alcoholic neuritis, 1780. 
in beriberi, 400, 461. 
in compression of cord, 1718, 1719. 
in hcematomyelia, 1734. 
in hysteria, 1880, 1881. 
in Landry’s paralysis, 1787. 
in subacute combined degeneration, 
1738, 1739. 

in B 3 ningomyelia, 1728, 1729. 
in tabes, 1642-1644. 
loss, dissociated, 1728. 

Sepsis, focal, 11, 12. 
oral, results of, 624. 

Septic wounds in relation to septicsemia, 
12 . 

Septicmmia, 12, 13. 

as result of bacterial activity, 2. 
cause of diarrhoea in, 623. 
drug treatment of, 16, 17. 
from B. coli, 27. 
from local infection, 2. 
from streptococcus infection, 16. 

by insect bites, 326. 
from typhoid bacillus, 78. 
gonococcal, 22. 
immune therapy of, 17. 
in bacterial food poisoning, 400. 
in cerebro-spinal fever, 40. 
in erysipelas, 20, 21. 
in peritonitis, 766, 768. 
in scarlet fever, 67, 69. 
in small-pox, 152. 
local infections leading to, 12. 
microbes chiefly concerned in, 12. 
papillosdema in, 1540. 
pneumococcus, 12. 
post-operative, 12. 
prognosis in, 13. 

puerperal, 12 ; and see Puerperal 
se^icflsmia. 

relation to, of pyemia, 13. 
specific therapy of, 17. 
symptoms in, 12, 13. 
treatment of, 16, 17. 

Septt6SBmie arthritis, 1356. 

Septum, inter-auricular, patency of, 967, 
968, 971, 972. 
nasi* See Nasal septum, 
ventrioulorum, patency of, 972. 
prognosis of, 974, 976. 

Sera, antitoxic, 4, 6. 
cytotoxic, 6. 

immune anti- meningococcus, 37. 
properties of, 6-8. . ^ 

Sinim<^hollne-esterase test of hepatic 
function, 683. 


Serum, eruptions, 1448. 
examination of, for spirochsetes, 197, 
of blood, milky, in nephritis, 1305, 131 L 
prophylaxis of measles, 141 
rash simulating scarlet fever, 74. 
reactions in congenital syphilis, 206. 
sickness, 12. 

in relation to anaphylaxis, 12. 
treatment, 12. 

Sex as a factor in psychogenesis, 1811. 
as causal factor in schizophrenia, 1866. 
in relation to prognosis in cardiac 
affections, 859. 
glands, 514, 515. 
hormones of, 514. 
infiuence of, on metabolism, 438. 
suprarenal cortex in relation to, 
504. 

Sexual aberrations in moral imbecility, 1827, 
1848. 

crimes in senility, 1827. 
desire in mania, 1855, 1866. 

in pulmonary tuberculosis, 1 197. 
loss of, in tabes, 1645. 
development, arrest of, in dwarfism, 476. 

as affected by orchitis in mumps, 166. 
disturbances duo to thread-worms, 324. 
in Cushing’s syndrome, 475. 
in glottic spasm, 1117. 
in Graves’s disease, 488. 
in hysteria, 1879. 

dystrophy in diseases of anterior lobe of 
pituitary, 474, 476, 478, 479. 
in Simmonds’s disease, 478. 
epochs in relation to mental disorder, 
1807, 1808. 

is. women, mental disorders associated 
with, 1845. 

excess in relation to chronic rhinitis, 
1086. 

excitement in mania, 1855, 1856. 
function in diabetes, 417. 

Ill Addison’s disease, 506. 
instinct in relation to mental disorder, 
1811. 

intercourse and syphilis, 194. 
lymphopathia venerea acquired by, 
183. 

leprosy acquired by, 121. 
organs, hallucinations in connection 
with, 1871. 
in cretin idiots, 495. 
in dystrophia myotonica, 1793. 
in Frohlich’s syndrome, 479, 480. 
power, loss of, in chronic alcoholism, 
1837. 

in lathryism, 392. 
in morphine habit, 1840. 
in progressive muscular atrophy, 
1760. 

in subacute combined degeneration, 
1738. 

precocity, 517, 518. 
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Sexual symptoms in etoatorrhma, 

6S6. 

Shakilig 1669; and see Paralysis 

agitans^ 

Sheep rot« 305. 

Shell-Ssh as cause vi bact^ial food poison- 
ing, 395, 396. 

as v6hi(^ of typhoid infection, 78, 91. 
in relation to sldn eruptions, 1402, 14)7, 
1462. 

Shell-sboek, functional aphonia in, 1115, 

1U6. 

in relation to hysteria, 1879, 1881, 1882. 
Shiga’s bacillus of dysentery, 4, 115. 
dysentery infections compared with 
Sonne’s, 116, 166. 

Shin-bane pain in trench fever, 282. 
Shivering in gall-stones, 720. 

Shift to the left,” 797. 

Shingles, 1583. 

Shodk, blood-volume in relation to, 768, 769. 
in haemorrhage, 768, 769. 
in snake- bite, 330. 
syndrome, 769. 

treatment of, 769. 
treatment in electrical injuries, 346. 
of asthma, 1153. 
of schizophrenia, 1819, 1876. 
Short-circuiting in Crohn’s disease, 648. 

in ulcerative colitis, 655. 

Shoulder, drooping, in pulmonar^^ tuber- 
culosis, 1197. 

Sialodochitis, 530. 

Sialorrhcsa, 1580. 
lUfifclCHWlled anmmla, 787, 788. 

Siderosls, 1186. 1187. 

Sigma reaction for syphilis, 196. 
Slgmoldoscopic examination in cancer of 
colon, 659. 

in ulcerative colitis, 651, 652. 
techniqu^e of, 616. 
tube, use of, in megaoolon, 665. 
Sigmoidoscopy in amoebic dysentery, 263, 
264. 

in bacillary dysentery, 117. 

Silica in relation to pulmonary tuberculoais, 
1186, 1187. 

SUleo-siderosis, 1186. 

Silicosis, 1186, 1187. 

SUver aesphenamine, 208. 
salvarsan, 208. 
dosage of, 209. 

skin pigmentation due to, 1448. 

” Silver wire ” arteries, 1067, 1312. , 
Sinuttonds’s dteeaee* 477-479. 

mental disorders associated with, 1845. 

Simple continued fever, 18Q. 

SimuUum damnosum as transmitter of 
onchocerciasis, 318. 

Slnger^s nodules, 1099, 1108, IlOa 
Sllio*auito«l«r heart^hlock, 904. 

electro-cardiogram of, 1048. 1 

node, 846, 847. 


Sinus, aeceaaory, suppuration of, 1000; 
and see Accessory sinus, 
arrhythmia^ 885. 

electro- cardiogram of, 1009. 
bradyoardia, 882, 883. 
cavernous, thrombosis of, 1061, 1610. 
lateral, tlmombosis of, 71, 1060, 1609. 
longitudinal, thrombosis of, 1061, 1609. 
taohyoardia, 881, 882. 
thrombo^, 1608-1610. 
venosus, 846. 

Sinuses, affections of, in the common cold, 
133, 134. 

cerebral, thrombosis of, 1060, 1061, 
1608-1610. 

discharging, vaccine treatment of, 18. 

Sinusitis due to oral sepsis, 524. 
frontal, 1091. 
in influenza, 170. 

in relation to atrophic rhinitis, 1086. 
in relation to retrobulbar neuritis, 1502. 

Skew deviation, 1532, 1603. 

Skin, actinomycosis of, 187. 

affections after arsphenamine remedies, 
212 

allergy of, *1407, 1411, 1412. 
anatomy of the, 1394-1396. 
anthrax infections of, 58. 
appendages, tumours of, 1485. 
atrophies of, 1490. 
atrophy of, in old people, 1490. 
benign epithelial tumours of the, 1481. 
biscuit' coloured, in subacute ootnbined 
degeneration, 1741. 

bronzed, in bronzed diabetes, 417, 418, 
707, 708. 

in familial icterus gravis neonatorum, 

688 . 

colour of, in jaundice, 684, 687. 
conditions in relation to asthma, 1148u 
congenital conditions of, 1491. 
connective-tissue tumours of, 1486-1489. 
dermoid cysts of, 1485. 
diphtheria infections of the, 101, 1427. 
diseases, 1397-1500. 
acute nephritis in relation to, 1304. 
conditions predisposing to, 1398-1406. 
disorders of circulation in, 1404. 
disorders of secretions of, 1398. 
disorders of sensation in, 1401-1404. 
due to mites, 270, 271, 325. 
general description of, 1397. 
pyorrheea alvoolaria as a cause of, 525. 
tropical, 1494-1500. 

eruptions due to bacteria and fungi, 
1460-1467. 
to drugs, 1446-1449. 
to errors of metabolism, 1468. 
to filtrable viruses, 1467-1468. 
to Bulphonamide preparation, 16. 
eruptions, fixed, 1448. 

toxic, 1446. 
fibroma of, 1486. 
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SUO| fuaoUons af the» 1306, 1397. 
in achlorhydria, 563. 
in acromegaly, 473. 
in ancylostomiasis, 321. 
in Addison’s disease, 505. 
in alcoholic neuritis, 1781. 
in amoebic dysentery, 263, 
in blastomycosis, 1^, 191. 
in cerebro>spinal fever^ 88, 40. 
in chronic arsemcal poisoning, 372. 

mercurial poisoning, 376. 
in coccidioidosis, 101. 
in congenital syphilis, 205. 
in Cuwing’s syndrome, 475. 
in erysipelas, 20. 
in gout, 434. 

in Heeifordt’s disease, 533. 
in Hodgkin’s disease, 842. 
in jaundice, 684. 
in kala-azar, 253. 
in lymphopathia venereum, 183. 
in measles, 136, 137, 138, 139. 
in myxoedema, 493. 
in paralysis agitans, 1671. 
in pelhk^a, 4^, 466. 
in pernicious anaemia, 780. 
in relation to diphtheria, 101. 
in rheumatic fever, 290. 
in Simmond’s disease, 478. 


in sprue, 639. 

in tuberculous peritonitis, 761. 
in yaws, 225, 226. 
innammations of the, 1406-1476. 
inoeuladon in relation to tubercular 
infection, 31. 

Irritants, groups of, 1406. 
lesions from embolism in septic endo- 
carditis, 921. 
in actinomycosis, 187. 
in idiopathic steatorrhosa, 635, 636. 
in Oroya fever, 181. 
in scurvy, 462. 
in verruga peruviana, 132, 
leukfomia and lymphadenoma of, 1480. 


lipoma of, 1487. 

local tuberculous ulcers of, 14oJ. 
lymphoid deposits in, in leukaemia, 807. 
malignant tumours of, 1484, 1486. 
myoma of, 1487. 
n»vi of, 1487-1489. 
physiology and pathology of the, 1396. 
pigmentation anomalies of, 1480-14ii«. 
primary syphilitic sores of, 197, 198. 
protective function of the, 1396. 
pyogonio infections of, 1420-1426. 
sarcoidosis of, 147671480. 


sarcoma of, 1487. 
sebaceous cysts of, 1485. 
secretions of the, 1396. 
senile atrophy of the, 1490, 1491. 

sporotrichosis of, 1406. 
squamous epithelioma of, 1486. 
test for tuberculosis ,33, 34. 


Skin, tropical, 1410. 
tuberotdosis of, ld6(K1464. 
tumours of the, 1481^489. 
vasonlar reaction of, to iiritants, 1072, 
1078. 

Skoda, veiled puff of, 1084,^1156. 

Skodale resonance, 1082. 

Skull, abnormalities of. in cerebral diplegia, 
1622. 


general hyperostosis of, 1370, 1380. 
in acromegaly, 473. 
in cretinism, 405. 

in Hand-Sohiiller-Ohristiaii’s disease, 836. 
in hydrocephalus, 42, 1548. 
in post-basic meningitis, 42. 
in rickets, 457. 

Sleep in anxiety states, 1859. 
in mania, 1855. 
in mental depression, 1857. 

Sleeping slekness, 267 ; and see Trypano- 
somiasis, African, 
of Tubingen, 1577. 

Sleeplessness in delirium tremens, 1837. 
in heart disease, 853, 873, 874. 
in morphinism, 1840. 
in pneumonia, 1228, 1236. 

** Sleeved jacket *’ ansesthesia, 1729. 
Small-pox, 146-167. 

Smegnia bacillus, differentiation of, from 
tubercle bacillus, 33. 

Smith’s sign in enlarged mediastinal 
glands, 1278. 

Smoking a cause of chronic pharyngitis, 
540. 

a cause of chronic rhinitis, 1085. 
a *. au8e of ptyalism, 629. 
excessive, enterospasm in, 617. 
harmfulness of, in intestinal spasm, 643. 
in relation to gastric and duodenal 
ulcer, 687. 

to gastric irritation, 661 ; and see 
under Tobacco, 

to pulmonary tuberculous, 1209. 

Snake poisoning, 329-332. 
venom for haBmophilia, 812. 
for haemorrhagic diseases, 812. 

Snake venoms, 329, 330. 

Snakes, diseases duo to, 329-332, 
varieties of, 329. 

Sneezing in measles, 136. 

“ Snow-storm ” appearances in X-ray of 
miliary tuberculosis, 36. 


Snuffles, 205, 1092. 

Soap diarrhoea, 623, 626. 

Soaps aia a cause of eczema, 1412, 141o. 
Sobisminol, 217. 

Social and oeoupational treatment of mental 

disorder, 1816, 1816. 

...til Urine. 


28. 


SaUum amntte, uses of, 370. 

*^ Wearbonate, effects of overdose or, 1321, 


1322 . 
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in South American tiypanosomiasls, 
261. 

in sy;|^i9, 830. 
in trench feveTf 282. 
in tsutsugamushi disease, 271. 
in t 3 rphoid, 80, 81. 
in undulant fever, 128, 120. 
enlargement of the, 829, 830. 
causes of, 831. 
vascular changes in, 830. 
floating, 826, 827. 

treatment of, 827. 
functions of, 824-826. 
hard- bake, ^1. 
in anthrax, 59. 

in septic endocarditis, 921. 
infaretilon of, 85, 827, 1063. 
lardaoeous, 1040. 
lesions of, in typhoid, 85. 
movable, 826. 

palpable, in septiemmia, 13. 
resistance of, to tumour growth, 826. 
retleulo-endotheliosU of, 837. 
rupture of, 827, 828. 

in relapsing fever, 236. 
sago, 1040. 
sarcoma of, 833. 
septic, 828. 
tissues of, 824. 
tuberculosis of, 833. 
tumoun of, 833. 
wandering, 826. 
waxy, 1040. 

Spleens, aecessory, 826. 

Splenectomy in acholuric jaundice, 691. 
in essential thrombocytopenia, 815. 
in floating spleen, 827. 
in Gaucher's disease, 815, 835. 
in splenic anaamia, 832. 

Splenic ansemia, 830-832. 
fever of animals, 57 ; and see Anthrax, 
tumour, acute, 828. 

Splenomegallc hmmolytic Jaundice, chronic, 
689. 

polyeythsmla, 793. 

Splenomegaly, 830. 
bilharzial, 309. 

ehronlc malarial, in relation to tropical 
macrocytic ansemia, 467, 
conditions of occurrence of, 830. 
eosinophilia with, 797. 
hyperenolesterolsemic, in diabetes, 834. 
in chronic myeloid leuksemia, 803. 
in Gaucher's disease, 834. 
in relapsing fever, 235, 236, 
in splenic ansemia, 831. 
in thrombocytopenia, 814. 
thrombo-phlebiuo, 830. 
vascular changes ui, 830, 

Spondylitis, 136^1365. 
a^loslng, type of, 1362-1364. 

•iNiailo type of, 1362, 


SpondylltiSy degenerative, 1364, 
hypertrophic, 1864, 
osteo-«rtnrltie type of, 1364, 1365. 
rheumatoid arthritic type of, 1362. 
types of, 1362. 

Spondylitis ankylopoietioa, 1362-1 364. 
deformans due to gonococcus infection, 23. 
osteo-*arthritlo type of, 1364. 

Spondylose rhlromdiique, 1362. 

Sporogony of malarial parasite, 239, 240. 

Sporotrichosis, 188, 189, 1216. 
of skin, 1465, 1466. 

Sporotrichum beurmannl, 188. 
sebenki, 188. 

Sporozoites of malaria parasite, 239. 

Spotted fevcTt 273 ; and see Rocky Moun- 
tain tick typhus. 

Sprue, 638-641. 

megalooytio ansemia in, 639, 779. 

Spnilac, 641. 

Sputum, actinomyces threads in, 187. 
currant jelly, 1220. 

examination of, for tubercle bacilli, 32, 33. 
fetid, in bronchiectasis, 1155. 

in gangrene of lung, 1182. 
in abscess of lung, 1179. 
in acute bronchitis, 1131. 
in acute flbrinous bronchitis, 1137. 
in acute suppurative bronchitis, 1131. 
in anthracQsis, 1187, 
in asthma, 1150. 
in bronchiectasis, 1155. 
in chronic bronchitis, 1138. 
in hypersemia and oedema of lungs, 1160, 
1162. 

in influenza, 169. 

in lobar pneumonia, 1228. 

in pneumonic plague, 127. 

in pulmonary emphysema, 1174, 

in pulmonary new-growths, 1220. 

in pulmonary oedema, 1162. 

in pulmonary tuberculosis, 1193, 1194. 

detection of bacilli in, 1194. 
in relation to actinomycosis, 187. 
in relation to infection of plague, 125. 
in relation to tubercular infecrion, 30, 32. 
in tracheitis, 1121, 1122. 

DUmmulftTi 1134, 1194. 
prune-Julce, 1220, 1228, 1280. 
rusty, 1196, 1228. 

Squills in cardiac disease, 865. 

Stabllanan in syphilis, 208. 

Stahlsmol, 217. 

Stoeeato speech in cerebellar lesions, 1633. 

Stagnation of air in relation to heat-stroke, 
347. 

Stammering or stuttering, 1097, 1617, 1618. 
hysterical, 1881, 

Stannoxyl, in furuncle, 1425. 

Staphylocoeeal infection in diabetes, 2. 
imections, prognosis in, 18. 
vaccine treatment of, 18, 19. 
dosage hi, 18. 
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Staf^hylOOOecl as cause of abscess, 2. 
as eause of pyssmia, 2, 13. 
effect of, on rabbits, by skin and veins, 2. 
in blood, 2. 
in diphtheria, 98. 
in pemphigus contagiosus, 1496. 
in relation to septicesmia, 12. 
in suppurative pylephlebitis^ 721. 
Staphylococcus alous in septic endocarditis, 

aureus, 12, 13, 19. 
a cause of furuncle, 1424, 
in impetigo, 1421. 
in pemphigus, 1421. 
in relation to influenza, 168. 
in septic endocarditis, 14, 919. 
epidermldls albus, 19, 753, 1427. 
i^ections, prognosis in, 18. 

vaccine treatment of, 18, 19. 
pyogenes in perinephric abscess, 1334. 
albus in pemphigus, 1457, 

Starch, digestion of, imperfect, 644. 

Starchy foods, in relation to diabetic diet, 
426. 

Starvation a predisposing cause of bacterial 
food poisoning, 395. 

Status anginosus, 985, 991. 
asthmaticus, 1150, 1151. 
epllepticus, 1687> 1693. 

treatment of, 1693. 
lymphaticus, 845. 
thymus in relation to, 845. 

Steapsln (lipase), 737. 

Steatorrhosa, idiopathic, 635-638. 

Steeple head, 1386. 

Stegomyia fasciata, 176. 

Stellwag’s sign in Graves’s disease, 487. 

in myasthenia gravis, 1795. 

Stenosis, bronchial. See under Bronchi. 

hypertrophic pyloric, 606. 

StettSon*$ duct, in parotitis, 530, 531, 532. 
stone in, 530. 

** Steppage in alcoholic neuritis, 1780. 
Stercobrnn, 241, 687, 736. 

in stools in malaria, 241. 

Stercolith, blocking appendix, 676. 
Stereotypy in schizophrenia, 1874. 
Sterilisation in relation to mental deficiency, 
1861. 

Sterility as result of gonococcal infection, 

22 . 

of X-rays, 363. 

Sterility in animals from lack of vitamin 
446. 

in female, cestradiol in, 616. 
in male, gonadotrophin in, 616. 
Sterno-mastoid paralysis, 1520, 

Sternum, recession of, in adherent peri- 
cardium, 961, 962, 

tenderness over, in chronic myeloid 
leukfismia, 803. 
in septic endocarditis, 922. 
Stibamine in kala-asar, 254^ 


Stfbenyl in kala-aaar» 254, 

Stlbophen (fouadln) in American dermal 
leishmaniasis, 256, 257. 
in schistosomiasis, 311. 

Stlbosan-von Heyden ili in kala-azar, 254. 
Stiffness of neek in meningiris, 38, 
in paralysis agitansTl670. 
in tuberculous meningitis, 1661. 
Stigmata of degeneration, 1848. 
Stigmatisation, 811. 

Stilboestrol, prescribing and administration 
of, 619. 

Stillbirth, syphilis and, 204. 

Still’s disease, 1365-1367. 

Stimulants in heart disease, 868. 

Stlng-rays, 332. 

Stiteh In the side, 1245. 

Stock vaccines, 19. 

Stpkes-Adams syndrome, 908; and ece 
under Adams-Stokes. 

Stomach, abscess of the, 583, 
acute dilatation of the, 608. 
antiseptic barrier of, 669. 
atony of the, 569. 
carcinoma of the, 599-603. 

pernicious aneemia in rGls,tion to, 781. 
chemical functions of the, 568, 569. 
desiccated, in treatment of anicmias, 782, 
821, 822. 

diseases of the, 558-609. 
examination of the, 566-569. 
extract, in pernicious anssmia, 782. 
functional disorders of the, 569-581. 
functions of the, 558, 559. 
hour-glass, 603, 604. 
hypotonus of, 667, 569. 
motor functions of the, 566-668, 
operations on, in relation to })ejmicious 
ansemia, 779. 

organic diseases of the, 581-609. 
palpation of the, 666. 
percussion of the, 566. 
peristalsis in, 567- 
positions of the normal, 747. 
protective role of, for small intestine, 
669. 

rate of evacuation of, 567, 568, 691, 747. 
secretion in relation to bone marrow, 
669. 

size, shape and position of, 566. 
spasm of the, 603. 

spasmodic stricture of, hour-glass, 603, 
604. 

splashing, 566. 
syphilis of the, 698, 599. 
tone of, 666, 667. 

tube as a moans of diagnosis, 567, 668, 
tuberculosis of the, 698. 

X-ray examination of the, 568. 
Stomatitis, 525-528. 
after arsphenamine remedies, 211* 
angulari 448, 776, 
aphthous, 526. 
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Stomatitis, catarrhal, 625, 526. 
due to biamuth therapy, 217. 
epidemic, 174 ; and see Foot-and-mouth 
disease. 

follicular, 626, 627. 
gangrenous, 527-628. 

in benzene poisoning, 384. 
in measles, 139, 143. 
in pellagra, 464. 
in uraemia, 1325. 
mercurial, 216, 376, 527. 
recurrent ulcerative, in adults, 526. 
ulcerative, 526. 
in leukaemia, 807. 
in scarlet fever, 71. 
uloero-membranous, 527. 
vesicular, 526. 

Stool eulturo for diagnosis of typhoid, 87. 
Stools, blood in, 614, 615 ; ana see Occult 
blood. 

examination of, 614, 615, 626. 
fatty, 614. 
flora of, 615. 
frothy, 626. 

in amoebic dysentery, 263. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116. 
in bacterial food poisoning, 400. 
in cancer of the colon, 658. 
in cancer of the liver, 718. 
in cholera, 120. 
in ciliate dysentery, 266. 
in coeliac disease, 634. 
in Crohn's disease, 647, 648. 
in deficient pancreatic digestion, 736, 
741. 

in diarrhoea, 624, 625, 626. 
in epidemic diarrhoea of children, 629. 
in fatty diarrhoea, 626. 
in giardia diarrhoea, 267. 
in hill diarrhoea, 632, 633. 
in idiopathic steatorrhoea, 635. 
in intestinal carbohydrate dyspepsia, 
645. 

in jaundice, 687, 694. 
in malaria, 241. 

in malignant disease of the pancreas, 
745. 

in muco-membranous colic, 642. 
in pancreatitis, 741. 
in soap diarrhoea, 626. 
in spirochsetosis icteroheemorrhagica, 
232. 

in sprue, 639, 

in summer diarrhoea, 629. 

in tuberculous peritonitis, 760. 

in typhoid, 81. 

in ulcerative colitis, 650. 

mucus in, diagnostic importance of, 614. 

physical characters of tne, 614. 

reaction of, 614. 

spectroscopic examination of, 615, 616. 
weight of, 609* 


Stoyarsol in syphUis, 214. 

in treatment of ciliate dysentery, 266. 
Strabismus, diagnostic indications o^ 1504. 
in cerebral diplegia, 1623. 
in hydrocephalus in children, 1549. 
in lethargic encephalitis, 1579. 
in third-nerve paralysis, 1504. 
in tuberculous meningitis, 1561. 

Strain as a cause of aneurysm, 1042. 

primary eardiae, 880, 881. 

Strangulated bowel, appearances of, 672. 
Strapping chest for pleurisy, 1246. 
Strawberry tongue in scarlet fever, 65. 
Streptooide, 16. 

Streptocooeal Infeetfons from septic teeth, 
18, 524. 

scrum treatment of, 17. 

peritonitis, 756. 

septiesemia from insect bites, 326. 
toxins, in relation to rheumatism, 15. 
Streptoeooci, classification of, 15. 
in acute necrosis of pancreas, 738. 
in acute septic pharyngitis, 539. 
in acute tracheitis, 1119. 
in blood in arthritis, 1356. 
in cholecystitis, 722, 723. 
in diphtheria, 98. 

ill relation to Henoch’s purpura, 816. 
in relation to infective arthritis, 18, 1356. 
in relation to influenza, 1 68. 
in relation to rheumatic fever, 15, 288. 
in septic endocarditis, 1 4, 920. 
in suppurative pylephlebitis, 721. 
in veldt sore, 1496. 
role of, in cholecystitis, 723. 

in scarlet fever, 64, 66. ^ 

types of, 16. 

Streptococcus eryslpelatosus. See S, pyo- 
genes. 

fmoalis, 14, 15. 

hsmol^C, immune therapy of, 17. 
hcemolyticus. See S. pyogenes. 

as causal organism of scarlet fever, 64. 
clinical results of, 15, 16. 
infection, clinical results of, 15, 16. 
pyogenes serum in erysipelas, 21. 
specific therapy in, 17. 
treatment of, 16, 17. 
infectiOD, 15, 16. 
infections, erythemata in, 13. 

immune therapy of, 17. 
meningitis, 47. 
mucosus, 1228. 

non-hmmoiytic, immune therapy of, 12. 
pyogenes, 14, 15, 17, 19, 21. 
in septic endocarditis, 14, 919. 
infections due to, 17. 
vaccine, 17. 

vel hsemolytlcus as cause of septi- 
c«emia, 12. 
salivarius, 14, 15. 
scarlatinm, 72. 
antitoxin produced by, 4. 
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Streptocoeous septiccemia after mosquito 
bites, 326. 

seniin in erysipelas, 21. 
univalent, 21. 

throEt as a cause of septicsBmia, 12. 
vacelne, sensitised, 17. 
vlrldans, 15, 17, 18, 1368. 
in septic endocarditis, 16, 919, 920. 
infections due to, 16. 

Btreptothrlx actinomyees, 185. 
Streptotrlchosis of lungs, 1216, 1217. 

of pleura, 1269, 1270. 

StriSB atrophies, 1491. 

Stricture of intestine after ulcerative colitis, 
651. 

congenital, 670. 

Of the cBsophagus, 555. 
malignant, 555, 556. 

Stridor, 1083. 

congenital laryngeal, 1104. 
in acute fibrinous bronchitis, 1136. 
in aneurysm, 1045, 1048, 1050. 
in laryngeal afiections, 1100, 1101, 1104, 
1117, 1118. 

in laryngeal diphtheria, 100, 104. 
in mediastinal disease, 1276, 1281. 
in tracheal obstruction, 1126, 1127. 
String sign in regional ileitis, 648. 
Strongyloides sterooralis, 315. 

in relation to sprue, 638. 
Strongyloidiasis, 315, 316. 

Strophanthin in cardiac disease, 865, 867. 
Strychnine in cardiac disease, 868, 874. 

poteoning, spasms in, 55. 

Stupor, catatonic, 1873, 1876. 
hysterical, 1832. 

in acute coliform urinary infections in 
children, 25. 

in cerebro-spinal fever, 39. 

in melancholia, 1857. 

in Rocky Mountain tick t 3 rphus, 274. 

in scpticsemia, 13. 

in typhus, 278. 

Subacromial bursitis, 1369. 

Sub-acute combined degeneration, 1736- 
1743. 

Subarachnoid haemorrhage, 1589-1592. 

effect of, on cranial nerves, 1506. 
Subcutaneous test for tuberculosis, 33, 
1205, 1209. 

Sub-diaphragmatic abscess in duodenal 
ulcer, 591. 

Subdural haemorrhage (haematoma), 1593- 
1696. 

Sublimation, 1811. 

Submaxillary mump^, 164. 

Sub-scurvy state, the, 453, 454. 

Substance sensibilitilce, 5. 

Subsultus tendinum, 82, 179, 1679. 

Succus enterieus, 609, 737. 

Suecusslon splash, 566, 1084. 

in pneumohydrothorax, 1267. 
Sudamina in rheumatic fever, 290. 


Sugar In blood, glands controlling, 410, 
414, 415. 

in urine, tests for, 417, 418. 
loirf hea^ 1385. 

metabolism, mechanism of, 410. 
normal amount of, in Mood, 409. 
reactions of bacilli of fo4^ poisoning, 
398. 

tolerance in acromegaly, 473. 
in acute infections, 427. 
in diabetes, effect of acute infections 
on, 427. 

in myxcsdema, 493. 
in sprue, 639. 

Sugars for classification of bacteria, 396, 
398. 

Suggestion, role of, in causation of 
dyspepsia, 578. 
treatment of hysteria, 1886. 

Suicidal attempts in hysteria, 1883. 

Suicide, risk of, in affective disorders, 
1855, 1857, 1859, 1862. 
in anxiety states, 1859. 
in mental depression, 1857. 
in small-pox, 147. 

Sulfanilamide, 16, 28. 

Sulfarsenol, 208. 

Sulkowitch*s urinary test, 503. 
Sulphsemoglobinsemia, 794. 

during sulphoiiamide therapy, 16. 
Sulphanilamide drugs in ccTebro-spinal 
fever, 48, 50. 

in coliform urinary infections, 28, 
in glandular fever, 288. 
in pyelitis, 1333. 

Sulphapyridine (M. & B. 693), 16. 
in anthrax, 59. 
in gonococcus infections, 23. 

(Dagenan, M. & B. 693), in lobar pneu- 
monia, 1234, 1235. 
in lymphopathia venereum, 184. 
in meningococcal arthritis, 1358. 
in plague, 128. 

in pneumococcal arthritis, 1356, 
Sulphaisphenamlne, 208. 

method of administration of, 208, 209. 
Sulphates in urine, 1285. 

Sulphathiazole (M. & B. 760), in plague, 
128. 

Sulphonal causing enterogenous cyanosis, 
795. 

poisouiug, hsomatoporphyrinuria in, 
1295. 

Sulphonamide drugs, cautions in use of, 16, 
800, 801. 
dosage of, 16. 

in cerebro-spinal fever, 41, 48, 50. 
in erysipelas, 21. 
in infective diseases, 16, 17. 
in relation to agranulocytosis, 800. 
in scarlet fever, 76, 
not useful in Str. viridans infeotions, 
924. 
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” MphoiiamUte fem/* 17. 

Sulphonamlde P, 16. 

Sulphostab, 206. 

Sulphur dangerous during aulphonauiide 
therapy, 16. 

use of certain dru]^, 7^, 796. 
injections in rheumatoid arthritis, 1354. 
skin irritation caused by, 1409, 1445. 

** Sulphur granules** in pleural fluid, 
1269. 

in pulmonary actinomycosis, 1216. 

Summer diarrhoea, 629. 

Sun, danger of exposure to tropical, 346, 
347. 

Snn-balhing, risk of, in pulmonary tuber- 
culosis, 1209. 

Sun-baths in the treatment of rickets, 
458. 

Sunlight, artificial, in osteitis deformans, 
1379. 

in relation to pink disease, 298, 300. 

to rickets, 443, 444. 
lethal to tul^rcle bacilli, 29. 

Sun-stroke, 346, 347. 

Suppression of urine in blackwater fever, 
248, 249. 

Suppurations in pyaemia, 13, 14. 

Suprarenal cortex, 504. 

adenomata of, 474, 509, 514. 
atrophy of, 504. 
cancer of, 505. 
hyperplasia of, 474, 509. 
in relation to sexual functions, 504. 
structure and function of, 503. 
glands, acute deficiency, 508. 
anatomy and histology of, 503. 
diseases of the, 503-514. 
hormones of the, 603, 604. 
in relation to sugar metabolism, 414, 
415. 

lesions of, in Addison's disease, 504, 
605. 

structure of, 503. 
tumours of, 513, 514. 
medulla, 503. 

Supmspinatus muscle, degenerative lesions 
of, 1369. 

Suramin in trypanosomiasis, 250, 260. 

risks in use of, 260, 

Surgical scarlet fever, 70. 

Susceptibility to infection, 2, 3. 

Sweat seeretlon, deficient, 466. 

Sweating, absence of, in myxoedema, 493. 
head, in rickety children, 456. 
in amoebic abscess of liver, 709. 
in malaria, 242. 
in paratyphoid fever, 95. 
in relapsing fever, 235. 
in rheumatic fever, 290. 
in eeptioemia, 13. 
in undulant fever, 129. 

BupptWMiion in heat-stroke, 348. 
toxaemic, 11. 


SWMil;, night, in kala>akar, 232. 

Sycosis barbae, 1425-1426. 
lupoid, 1426. 

vaccine treatment of, 18, 1428. 
Sydenham’s chorea, 1834. 

Symbolism, 1811. 

Sympathectomy in angina pectoris, 989, 
990. 

in Raynaud's disease, 1077, 1078. 
Sympathetic, cervical, anatomy and physh 
ology of, 1508. 
paraylsis of, 1600. 

nerve, imbalance in aetiology of mega- 
colon, 664, 666. 

pressure on, in aortic aneurysm, 1046. 
nervous system in relation to heart 
control, 848. 

paralysis, cervical, conditions of occur- 
rence of, 1609. 
in acute poliomyelitis, 1572. 

Syncope after arsphenamine, 211. 
conditions of occurrence of, 854. 
in heart affections, treatment of, 874. 
in heart failure, 851, 854. 
local, 1077. 

primary cardiac, causes of, 854. 
Syndrome, Aehard-Thiers, 474. 
Adams-8tokes, 908. 
adrono-genital, 509. 

Alzheimer's, 1828. 
apoplectic, 1589. 
basophil adenoma, 474. 

Benedikt's, 1507, 1531. 

Brown-S6quard, 1719. 

Cushing's basophilism, 474. 
effort, 877. 

Frohlich's, 437, 479. 

Froin’s, 1557, 1720. 

Gansor, 1883. 

Gradenigo's, 1506. 

Hand-Schuller-Christian’s, 482, 483, 842. 
Homer’s, 1508. 

Jackson’s, 1520. 

Korsakoff's, 359, 1781, 1826, 1826, 1838, 
1842. 

Laurence-Moon-Biedl, 480. 

Ijevi-Loraine^ 476. 

Loeffler’s, 797. 
lumbago-sciatica, 1590. 
mediastinal, 1275, 1276, 1280. 
meningitic, 1590. 

Biultiglandular, of the fat bearded dia- 
betic woman, 474. 

Nothnagol’s, 1631. 
of Avellis, 1114, 1620. 
of Dejerine and RouBsy, 1531. 
of Tapia, 1520. 

Barry -Romberg, 1525. 

Paterson’s (Plummer- Vinson), 646, 776, 
777. 

Plummer-Vinson, 646, 776, 777. 

Pick’s, 961. 

Raynaud's, 794. 
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Syadrome, recurring coma, 1690. 

Schmidt’s, 1520. 

Sohiiller-Christian’B, 836. 
shook, 769. 

the lateral recess, 1535. 
the loculation, 1720. 
the thalamic, 1531. 
uveo^parotid!, 632, 533. 
Waterhouse-Friderichsen, 608. 

Weber’s, 1607, 1631. 

Synovitis, chronic syphilitic, 206. 
in secondary syphilis, 200. 
trauma as cause of, 1 367. 

Synthalln in diabetes, 425. 

Syphillde, follicular, 199. 
iramboBsiform, 199. 
lichenoid, 199. 
maculo-roseolar, 201. 
papular, 198, 201. 
papulo-pustular, 198. 
papulo-squamouB, 198. 
pemphigoid, 1422. 
pustular, 198. 
squamous, 198. 
tubero-serpiginous, 202. 

Syphilis, 193-224. 

accidental infection in, 194, 207. 

BBtiology of, 194. 

alleged duality of virus of, 1628. 

“ alternating ” and “ intermittent ” 
treatments of, 220, 221. 
and cerebral thrombosis and hiemorrhage, 
1597. 

and chancroid, 197. 
and hydrocephalus, 1546, 1651, 1666. 
and mental disorder, 1632, 1831-1833. 
as cause of chronic arteritis, 1031, 1032, 


1033. 

optic atrophy, 1504. 
cerebral, 1631-1634. 
cerebro- spinal, 1631. . 

fluid as guide to treatment in, 22Z, 

223. 

characteristic lesion of, 194, 195. 
congenital, 204-206. 
diagnosis of, 206. 

prevention and treatment of, 207, 224. 
diagnosis of primary stage of, 197, 198. 
diagnosis of secondary eruptions in, 201, 
202 . 

diagnosis of tertiary lesions of, 204. 
disfigurements caused by, 203. 
essential lesion of, 1630. 
fever in, 200, 201, 204. . r 

flocculation reactions in diagnosis oi, 


196, 197. 

general management of, 220-224. 
glandular symptoms of, 196. 
in relation to aneurysm, 1030, 1^2. 
to angina pectoris, 981, 987, 1032. 
to jaundice, 688. 
to marriage, 207. 
to tuberomosis, 1206. 
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Syphilis^ incubation period of, 195. 
infection in, 194. 
invasion of tissues in, 194, 195. 

League of Nations Committee’s pro- 
gramme of treatment of, 220. 
malarial therapy of, 222. 
maternal transmission of, 194, 204, 207. 
meningeal, 1631. 
mental disorder and, 1831-1833. 
of aorta, 976, 1031. 
of bronehl, 1143. 

of central nervous system, 1831-1833. 

of heart and pericardium, 975. 

of the larynx, 1106, 1106. 

of the liver, 712-716. 

of the lungs, 1218, 1219. 

of the nervous system, 1628-1653. 

of the nose, 1092, 1093. 

of the panoreas, 742. 

of the pharynx, 542, 543. 

diagnosis of, 542, 543. 
of the stomach, 598. 
of trachea, 1127, 1128. 
of vertebral column, 1634. 
optic atrophy in, 1603. 
parenchymatous or degenerative lesions 
of, 1634. 

pathology of, 194-197. 
pregnancy in rolatiom to treatment of, 
223, 224. 

primary sore of, 196, 196, 197. 
local treatment of, 222. 


prophylaxis of, 206. 207. 
pyrotherapy in, 222, 223. 
racial susceptibility to, 3. 
ras V 8 of, 198, 199, 200, 201, 202. 
retrobulbar neuritis in, 1502. 
secondary lesions of, 198-202. 
spinal, 1634-1636. 
tertiary lesions of, 202-204. 
transmission of, 194. 

to foetus, 204, 206. 
treatment of, 206-224. 
virulence of, at first introduction, 3. 

SvDhitttlc affections of aorta, heart and 
pericardium, 975-981. 
diagnosis of, 978, 979. 
disease of pulmonary arteries, 10o4. 
prognosis of, 979. 

relative frequency and pathology of, 


976, 976. 

symptoms of, 977, 978. 
treatment of. 979. 981. 
aortitis, 976 ; and see Aortitis, syphihtic. 
Srterltis, 196. 976, 1031-1033, 1056. 
carles, 1636, 1716. 
cerebral thrombosis, 1603. 
oerehrltis, 1603. 
dactylitis, 203, 206. 

dise^e of coronary arteries, 949, 976, 
1032, 1060. 

infants, treatment of ,224. 
leucodermla, 198. 
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SyphUltIo meningitis, 1032, 1665>1566. 
mesaortltis, 948. 976. 1031, 1042, 1060. 
mop, the, 205. 
phthisis, 1218. 
pseudo-paralysis, 206. 
remedies, specific, 207-220. 
sore throat as contrasted with diphtheria, 
104. 

Syphiloma, intracranial, 1538. 

Syringomyelia, 1727-1733. 
aneBsthesia in, 1401. 
cervical sympathetic paralysis in, 1609. 
joint lesions in, 1730. 

Systole, cardiac, 849. 

T deflections in electro- cardiogram, 1004. 

T.A.B. vaccine, 88. 

Tabardillo, 270, 275. 

‘‘ Tabby-cat ” strlation of cardiac muscle, 

962. 

Tabes, conjugal, 1641. 
dorsalis, 1641-1662. 
aetiology of, 1641. 
anti-syphilitic treatment in, 1 660. 
ataxia in, 1644, 1645. 
cervical symi3athetic paralysis in, 
1509. 

complications of, 1647, 1648. 
course of, 1649-1650. 
diagnosis of, 1648, 1650. 
early symptoms of, 1642-1644. 
importance of recognising early symp- 
toms of, 1642. 
joint lesions in, 1647. 

Lange’s colloidal gold tost in, 1630. 
muscular symptom.^ in, 1644L 
ocular symptoms of, 1645, 1646. 
ophthalmoplegia in, 1646. 
optic atrophy in, 1496, 1642, 1646, 
pathology of, 1641, 1642. 
prognosis of, 1649, 1650. 
progressive muscular atrophy and, 
1731, 

sensory disturbances in, 1642-1644. 
sphincter troubles in, 1646. ^ 

symptoms of, 1642-1049. 
treatment of, 1660-1652. 
vasomotor and trophic disturbances 
in, 1647. 

visceral crises in, 1646, 1647. 
Wassermann test in, 1630. 
infantile, 1641. 
juvenile, 1653. 
mesenterica, 760. 

Tabe-paresis, 1646. 

Tdehes edrdbrale in cerebro-spinal fever, 38. 
in tuberculous meningitis, 1561. 

Tachycardia, conditions of occun'once of, 
882. 

in diphtheria, 102. 
in Graves’s disease, 486. 
in heart failure, 856. 
in hyp^hyroidism, 990. 


Tachycardia in pink disease, 299. 
paroxysmal, 891-894. 

electro-cardiogram of, 1012-1014. 
sinus, 881, 882. 
aetiology of, 882. 
in diphtheria, 102. 
in hyperthyroidism, 990. 
in micro bic infeciions, 11. 
in pulmonary tuberculosis, 1 196, 1207. 
symptoms of, 882. 
toxaemic, 11. 

Tachypneea, 1081. 

Tactile defects in parietal lobe lesions, 
1623. 

fremitus, 1082. 

Taenia afrleana, 312. 
confusa, 312. 

echinococcus in relation to lung, 1224. 

lata, 312. 

multlceps, 314. 

saglnata, 312. 

solium, 312, 313. 

Taenlasls, 311-315. 
intestinal, 312. 313. 
somatic, 313-315. 

Tannic acid injections for ulcerative colitis, 
653. 

Tape-worms, 311, 312. 

Tapia’s syndrome, 1520. 

Tar and oil acne, 1409. 

Tarantula bites, 328. 

Tartar in relation to oral sepsis, 521, 522, 

523. 

-emetic in American dermal leisli- 
maniasis, 256. 
in clonorchiasis, 307. 
in kala-azar, 254. 
in oriental wore, 256. 
in schistosomiasis, 311. 

Taste, lesions of fifth nerve in relation to, 
1509. 

loss of, in Bell’s paralysis, 1611 
in lesions of ninth nerve, 1518. 

Tea, strong, as a cause of gastric troubles, 
560. 

and coffee, excessive use of cardiuc 
symptoms of, 889, 892. 
as a cause of rosacea, 1405. 

-factory cough, 1218. 

-tasters’ cough, 1218. 

Teak, dermatitis from, 1408. 

Teeth, care of the, 521, 522. 

carious, actinomycosis- like organisms in, 
186. 

extraction of, for focal sepsis, caution as 
to, 17. 

in relation to arthritis, 1360. 
in congenital syphilis, 205, 206. 
in relation to oral sepsis, 621, 522, 523, 

524. 

indications for extraction of, 624, 626. 
infection in relation to accessory-sinus 
suppuration, 1091. 
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TnOi, loosening of. in mercurial Btomatitis, 
527. 

in scurvy, 461. 
vitamin A necessary for, 442. 
vitamin D deficiency in relation to, 443. 
Telohapsia in migrane, 1696. 

Telangiectasia, familial, 580. 
hereditary haemorrhagic, 819, 820. 

Telangiectasis in jaundice, 684. 
multiple, 819, 1087. 
post-irradiation, 352. 

Telegraphist’s cramp, 1713, 1714. 

Temperature, high, in {.etiology of heat- 
stroke, 346, 347. 
in acute appendicitis, 677. 
in acute bronchitis, 1131. 
in acute gout, 432. 
in acute poliomyelitis, 1671. 
in agranulocytosis, 800. 
in amoebic hepatitis and abscess, 709. 
in aplastic anaemia, 785. 
in cerebro- spinal fever, 38, 40. 
in chickcu-pox, 161. 
in cirrhosis of liver, 706. 
in dengue, 181. 
in empyema, 1255. 
in erysipelas, 20. 
in flea typhus, 269. 
in glandular fever, 286. 
in Hodgkin’s <iisease, 842. 
in icterus gravis, 697. 
in influenza, 168. 
in kala-azar, 252. 
in Icukatimiu, 803, 807. 
in l(;bar pneumonia, 1228. 
in malaria, 242. 
in measles, 137, 138. 
in mumps, 164. 
in peritonitis, 754, 755, 756. 
in phlebotomus fever, 180. 
in pulmonary tuberculosis, 1195, 1196. 
in pyelitis, 1331. 
in rat-bite fever, 237. 
in relapsing fever, 235, 236. 
in relation to destruction of toxins, 3. 
in rheumatic fever, 289, 290, 291. 
in Rocky Mountain tick typhus, 274. 
in scarlet fever, 65, 66, 67, 69. 
in septic endocarditis, 920, 921, 922. 
in septicaemia, 12. 
in serum sickness, 8. 
in sleeping sickness, 258. 
in small-pox, 147, 149, 150. 
in summer diarrhma, 630. 
in syphilis, 200, 204. 
in tetanus, 55. 
in trench fever, 282. 
in tsutsugamushi disease, 271. 
in tuberculous peritonitis, 761, 
in tularsemia, 62. 
in typhoid, 81, 82, 83, 90. 
in typhus, 276, 277. 
in undulant fever, 129. 


Temperature, in yellow fever, 178, 179. 
suonormal, in congenital heart disease, 
971. 

typus inversus of, in tuberculosis, 1195. 
Temporal lobe, localising signs of lesions of, 
1629. 

Tenderness, areas of, in trench fever, 282. 

of limbs in infantile scurvy, 464. 

Tendon reflexes in tabes, 1644. 
sheaths, fibrositis of, 1367, 1368, 1379. 
in syphilis, 200. 

Tenesmus in amoebio dysentery, 263. 
in bacillaiy dysentery, 116. 
in schistosomiasis, 310. 

“ Tennis elbow,” 1369, 1761. 
Teno-synovltis, 23, 1367, 1368, 1369. 
Teratoma of mediastinum, 1282. 

of pharynx, 544. 

Terminal infection, 14, 15. 
by B. coli, 27. 
tuberculosis as a, 31. 

Tertian malaria, btmign, 242. 

malignant, 242, 243. 

Tertiary lesions of syphilis, 202-204. 
Testamentary capacity, 1827. 

estimation of, in aphasia, 1616. 
Test-meal for gastric diagnosis, 567, 568, 
582, 583, 585. 

in diagnosis of cancer of stomach, 602. 
in diagnosis of duodenal ulcer, 591. 
in relation to prognosis and treatment, 
585. 

Testicle, amoobiasis of, 264. 

atrophv of, in dystrophia myotonioa, 

1793. 

’i' rmone of, 514. 

lesions of, in mumps. 163, 164, 165. 
necrosis of, in small-pox, 147. 
tertiary syphilis of, 204. 
trypanosomes in, 261. 

Testicles, removal of, in relation to obesity", 
438. 

undescended, gonadotrophins in, 516. 
Testosterone, 514, 519. 

Tesjgfor tuberculosis, 33, 34, 1205. 

TddRha thyreopriva, 0000. 

Tetanoid chorea, 1673. 

Tetanus, 53-57. 

Tetany, {etiology of, 626. 
after parathyroidectomy, 500, 601. 
as complication of pyloric obstruction, 
605. 

blood calcium in, 501. 

gastro-intestinal, 637. 

in coeliac disease, 634 

in idiopatliic steatorrhoea, 636, 637. 

in rickets, 457. 

in scarlet fever, 72. 

in sprue, 639. 

in syringomyelia, 1729. 

mental disorders associated with, 1844. 

parathyroid, 600. 

parathyroids in relation to, 501. 
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Tetany, treatment of, 502. 

Fete disease, 236 ; and see Relapsing fever. 

Fetrachloretbane poisoning, 389, 695. 

fetrachloret^lene in ancylostomiasis, 322. 
in ascariasis, 323. 

Tetra-ethyl lead poisoning, 369, 370. 

“ Thalamic syndrome ** of Dejerine and 
Roussy, 1531. 

Thalamus, ^ee Optic thalamus. 

Thalassmmia, 784. 

Thallium aeetate in treatment of ring- 
worm, 1436. 

salts, action of, on hair, 1435, 1492. 

Theobromine in heart disease, 869. 

Theophylline (theocine), in ascites, 766. 

in heart disease, 869. 

Thermalgia, 1082. 

Thermanmsthesia in cerebellar apoplexy, 
1603. ' 

Thiamin (Vitamin B,), 445, 459. 

Thiohlsmol, 217. 

Thirst, excessive in Graves’s disease, 487. 
in acute catarrhal gastritis, 582. 
in acute peritonitis, 754. 
in cholera, 120. 
in diabetes, 410, 416. 
cause of, 410. 
in diabetes insipidus, 482. 
in hajmorrhage, 769. 
in pyloric obstruction, 606. 

Thomsen’s disease, 1790 ; and see Myotonia 
congenita. 

Thoracic duct, diseases of, 838, 839. 

Thoracoplasty in abscess of lung, 1181, 
in pulmonary tuberculosis, 1214. 

Thoracotomy for abscess of lung, 1181. 
for hydatid of lung, 1225. 
of pleura, 1269. 

Thought, disorder of, in schizophrenia, 
1867-1869. 

in anxiety states, 1858. 

Thread-worms, 323, 324 ; and see Entero- 
biasis. 

Three-day fever, 180. 

Thrill, abdominal, in ascites, 765. 

diastolic, in aortic incompetence, 9ft. 
in aortic aneurysm, 1045, 1047. 
in aortic stenosis, 931. 
in arterio-venous aneurysm, 1053. 
in congenital heart disease, 972. 
in mitral incompetence, 939. 
in mitral stenosis, 937. 
in tricuspid incompetence, 944. 
in tricuspid stenosis, 942. 

Throat, as portal of infection in acute 
nephriti.s, 1304. 
bacterial flora of, 133. 
secondary syphilitic lesions of, 199, 200. 
septic, as cause of septiciemia, 12. 

in scarlet fever, treatment of, 76, 77. 
sore, in rheumatic fever, 289. 

in scarlet fever, 64, 65, 66, 69. 
symptoms in influenza, 168. 


Throat, tertiary s}^hilitio lesions of, 203* 
Thrombasthenia of Glanzmann, 817. 
Thrombin, 809. 

Thrombo-angiltis obliterans, 1033, 1034. 
-phlebitis, 1066. 

Thrombocytopenia, blood in, 814. 
conditions of occurrence of, 213, 303, 813. 
in tropical macrocytic an&emia, 468. 
essential, 813-816. 
malignant, 786, 812. 
of infections, 811. 

Thromboklnase, 809. 

Thrombopathia of Willebrand-Jiigens, 817. 
Thrombo-phlebltls, 1056. 
in secondary syphilis, 200. 
migrans, 1163. 

Thromboplastin, 809. 

Thrombosis, 1059-1062. 
and embolism 1058-1064. 
coronary, 991. 

risk of, in quinidine administration, 
871. 

and haemorrhage, 1598. 
arterial, 1060. 

as factor in pulmonary infarction, 
1163. 

in cerebral syphilis, 1632. 
atheroma a cause of, 1039. 

calcarine, 1600. 
cerebellar, 1602. 

cerebral, conditions of occurrence of, 
1597-1699, 1060. 

complications and sequelae of, 1061, 1062. 
femoral, 1061. 

in typhoid, 82, 85, 93. 
in typhus, 279. 
iliac, in typhoid, 85. 
in heart failure, 866. 
intra-cardiac, 1059, 1060. 
of central retinal vein, 1061. 
of cerebral sinuses, 1060, 1061, 1092. 
of coronary arteries, 1 060. 
of the lateral sinus, 1060, 1061. 
of leg in lobar pneumonia, 1231. 
of renal vein, 1298. 
of retinal artery, 1060. 
of splenic veins, 830. 
organismal infection in relation to, 1059, 
1060, 1061. 

phlebitis in relation to, 1066, 1067. 
portal, 1068. 
renal, 1062. 

sinus, 1608 ; artd see Sinus thrombosis, 
treatment of, 1062. 
venous, 1060, 1061. 
after injection of arsphouamine pre- 
parations, 210, 

Thrombotic forms of pulmonary infraction, 
1163. 

Thrush, 528. 

“ Thrush’s breast ” appearance of heart 
muscle, 952. 

Thymie asthma, 845, 1104. 
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Thymol in hook-worm infection, 322 
Thymus gland, diseases of the, 838. 
in status lymphaticus, 846. 
tumour of, 474, 

Thyroid atrophy, in cretinism, 496. 
in myxoodema, 492. 
derangements in acromegaly, 473, 
diseases, classification of, 486. 
enlargement in Graves’s disease, 487, 
488. 

extract in cretinism, 496. 
in dwarfism, 477. 
in myxcedema, 494. 
in nephrosis, 1303. 
in obesity, 439. 
in trench fever, 284. 
gland, diseases of the, 485-498. 
in relation to basal metabolism, 405. 
in relation to cretinism, 495, 496. 
in relation to sugar metabolism, 416. 
influence of, on basal metabolism, 
406, 438, 499. 

pressing on trachea, 497, 1134. 
secretion of, 486. 

inadequacy in South American try- 
panosomiasis, 261. 

Thyroidectomy for angina, 989, 990. 
in Graves’s disease, 490. 
in thyrotoxic cardiac conditions, 000. 
total, in treatment of congestive heart 
failure, 872, 873. 

Thyroldeum in myxoedema, technique of 
administration of, 494, 495. 
Thyrotomy, indications for, 1112. 

laryngeal stenosis after, 1118. 

Thyrotoxic conditions, auricular fibrillation 
or flutter in, 896, 901. 
Thyrotoxicosis, 491, 996. 
secondary, 491, 492. 
definition of, 491, 492. 

Thyroxine, 486, 496. 
antagonistic to insulin, 488. 
excessive secretion of, in Graves’s 
disease, 486. 

in relation to blood formation, 774. 

Tibia, sabre-scabbard ft)rm of, 203, 206. 
in yaws, 226. 

Tibia! nerve, posterior, lesions of, 1767. 

Tic, convulsive, 1709, 1710. 
co-ordinated, 1710. 

-douloureux, 1521. 
psychical, 1710. 
simple, 1708-1709. 

Tics, the, 1707-1711. 

groups of, 1707-1708. 

Tick as transmitter of Rocky Mountain 
tick typhus, 273. 

-bites, 324, 325. 
paralysis from, 325. 

-borne relapsing fevers, symptoms of, 
236. 

fever, 236 ; and see Relapsing fever, 
typhus, 272, 273. 
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Ticks as transmitters of relapsing fever. 

234, 236, 236. 

Tiger-snake bites, 331. 

Time, appreciation of, in manic patients. 
1854. 

Tinea, 1497 ; aful see Ringworm, 
barbs, 1435. 
oircinata, 1436. 
cruris, 1436, 1497. 
flava, 1498. 

Imbrlcata, 1436, 1497. 
in the tropics, 1497, 1498. 
nigra, 1498. 
tonsurans, 1433. 
unguium, 1497. 
versicolor, 1440. 

Tin-miners, liability of, to pulmonary 
tubercle, 1189. 

Tinned foods, metallic poisoning from, 394. 

meat as cause of food poisoning, 396. 
Tinnitus, 1516-1616. 
in arterial hypertension, 1066. 
in typhus, 276. 

Tlssandier’s balloon ascent, efiects observed 
in, 339, 340. 

Tltubatlon in Friedreich’s ataxy, 1666. 
Tobacco amblyopia, 1503. 
excess, as cause of intermittent claudica- 
tion, 1041. 

cardiac symptoms of, 876, 889, 892. 
in relation to atheroma, 1039. 

to chronic catarrhal rhinitis, 1086, 
to chronic gastritis, 660, 661, 686. 
to gastric hypersecretion, 660. 
to laryngitis, 1103. 
to pharyngitis, 540. 
to thrombo-angiitis obliterans, 1033. 
palpitation as an indication of, 876. 
a and ^ tocopherol, 445. 

Toe as common seat of gout, 430, 432. 

constnetion and loss of, in ainhum, 302. 
Toes, eczematoid ringworm of, 1437. 

Tongue, affections of the, from hypoglossal 
nerve lesions, 1521. 
hemiatrophy of the, 1521. 
in acute appendicitis, 677. 
in aouto catarrhal gastritis, 582. 
in chronic arsenical poisoning, 372. 
in chronic gastritis, 585. 
in cirrhosis of liver, 703. 
in diabetes, 416. 
in hypochromic anaemia, 776. 
in lethargic encephalitis, 1578. 
in measles, 138. 
in pellagra, 464. 
in pernicious anaemia, 780. 
in progressive muscular atrophy, 1747. 
in scarlet fever, 66, 68. 
in sprue, 639. 
in typhoid, 81. 
in typhus, 276, 278. 
in yellow fever, 178, 179. 
myositis of, in trichiniasis, 319. 
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Trypanosoma rhodesionse* 257. 
Trypanosome lever, 258. 

Tryi»anosomeB in animals, 257. 
in blood, 257, 258. 
in brain and cord, 258. 

Trypanosomiasis, 257-262. 

African, 257-260. 

Brazilian, 261. 

South Ameriean, 261, 262. 

Tryparsamlde, 214. 

effect of, on cerebro-spinal fluid in 
syphilis, 222. 
in sleeping sickness, 260. 
toxic effects of, 260. 

Trypsin, 737. 

Trypsinogen, 737. 

Tsetse fly, the, 257. 

Tsutsugamushl disease, 271, 272. 

Tuberele baeiUi, effect of carbolic acid on, 
29. 

effect of sunlight on, 29. 
in dust, 29, 31. 
in milk, 393. 

in relation to lupus, 1094. 
in sputum, 30, 32, 1194. 

prognostic sigiiiflcanee of, 1206. 
in urine, 33, 1337. 
resistant to digestion, 29. 
endotoxoid, Grasset’s, 1212. 

Tubercles, c^racters of, 1191. 
in choroid in tuberculous meningitis, 48, 
1561. 

miliaiT, in peritoneum, 760. 

Tubercular infection by ingestion, 30. 
in diabetes, 2. 

Tuberculides of skin, 1463, 1464. 
Tuberculin, Koch’s, 33. 
new, 1211. 
old, 33. 

tests for tuberculosis, 33, 34, 1205. 
treatment of tuberculosis, 1211, 1212. 
varieties of, 1211. 

Tuberculoma, cerebral, risk of removal of, 
1538. 

hypertrophic, 1202. 

Tubcrcuio-opsonic index, 34. 
Tuberculo-silicosis, 1186. 

Tuberculosis, 29-36. 
acute caseous, pathology of, 1191, 1192. 
temperature in, 1195. 
miliary, 35 ; and see Tuberculosis, 
general, 

pathology of, 1191. 
temperature in, 35, 1195. 
etiology of, 29-31. 
and er 3 ,^thema nodosum, 296. 
and Hodgkin’s disease, 841. 
and measles, 140, 141. 
as a terminal infection, 31. 

Bacillo Caimette-GuSrin in prophylaxis 
of, 35, 1208. 
bacilluria, in 33. 
blood in, 35. 


Tuberculosis, chronio alcoholism in relation 
to, 358, 369. 

cirrhosis of liver in relation to, 706, 
congenital, 31. 
ontis, 1460-1464. 
cytological evidence of, 34. 
definition of, 29. 
diagnosis of, 32-34. 
droplet infection in, 30. 
endothelial, 842. 

fibro-caseous, pathology of, 1192. 
fibroid, pathology of, 1192. 

temperature in, 1195, 1196. 
general, 35, 36. 
bllum, 1200. 

in relation to Addison’s disease, 604, 506, 
507, 1202. 

in relation to diabetes, 2, 417, 1206. 

incidence of, 31. 

infection in, modes of, 30, 31. 

results of, 31, 32. 
influenza in relation to, 170. 
inheritance of susceptibility to infection, 
31. 

intestinal, milk in relation to, 655. 
mucosa as portal of infection, 30. 
sites of, 655. 
intra-cranial, 1537-1538. 
lardaceous disease of kidney in, 1328. 
lymph gland, 839. 
mental disorders in, 1843. 
mortality due to, 31. 
nausea in early, 574. 
o! the caecum, hy^x^rplastic, 656. 
of epididymis, 1202, 1207. 
of the kidneys, 1336, 1337. 
of larynx, 1106-1108. 
of nose, 1093, 1094. 
of the pericardium, 965. 
of pharynx, 544. 
of skin, forms of, 1460-1464. 
of spleen, 833. 
of the stomach, 698. 
of trachea, 1125. 

paths of entrance of bacilli in, 30, 31. 
pleurisy in relation to, 1244, 1246, 1246, 
1261. 

predisposing factors to, 3, 31. 
prophylactic treatment of, 35. 

. prophylaxis of, 1208. 
pulmonary, 1188. 
as a sequel of influenza, 170. 
hemoptysis in, 1 169. 
racial susceptibility to, 3, 31. 
skin inoculation with, 31. 
sources of infection in, 30. 
stigmata of, 1197. 
tests for, 33, 34. 
trauma in relation to, 31* 
treatment of, 34, 35. 
uveo-parotid, 532. 
vesical, 1336. 

whooping-cough in relation to, 112, 113. 
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Tubereulous arthritis, 1357. 
colitis, 655. 
enteritis, 665. 

glands, dental caries in relation to, 623. 
fi^mmata, 1463. 

inflammation of pulmonary arteries. 
1064. 

mediastinal glands, 1277, 1278. 
meningitis, 48, 1203, 1659-1662. 
cerebro-spinal fluid in, 44, 1668. 
diamosis of, 88, 1562. 
pathology of, 1031, 1559. 
myocarditis, 945. 
peritonitis, 88, 705, 769-763. 
ulceration of ileum, 656. 
ulcers, local, 1458. 

Tubular breathing, 1083. 

Tuf noil’s method of treatment of aneurysm, 
1049. 

Tularmmla, 61-63. 

Tumbu disease, 327. 

Tumour, benign giant-celled, 1380. 
Tumours in acute leukasmia, 807. 
intracranial, 1535 ; and see Intracranial 
tumours, 
of goundou, 227. 

of juxta-articular nodes, 228, 229. 
of lungs, 1219, 1222. 
of nose, 1095. 
of the pharynx, 544, 545. 
of the skin, 1481-1489. 
of skull in chloroma, 807. 
of suprarenal glands, 513, 514. 
Turban-Gerhardt classiflcation of tuber- 
cular stages, 1203. 

Turbatrix aceti, 316. 

Turbinals in relation to chronic rhinitis, 
1086. 

Turck cells in blood in Oroya fever, 131. 

in rubella, 144. 

Tussive fremitus, 1082. 

“ TwiUght state,” 1824. 

in hysteria, 1882. 

TwltchingS in uraemia, 1325. 

Tympanites in pneumonia, 1236. 

Tympantic resonance, 1082. 

Typhoid bacilli, bacteriolysis of, 6. 
in lungs and sputum, 85. 
in pus from bones, 86. 
in stools, 87. 

path of infection by, 2, 79. 
lever, 78-94. 

abortive forms of, 83. 
sBtiology of, 78-80. 
afebrile, 83. 

age-incidence in, 79, 83. 
alcoholism and, 84, 90. 
ambulato^, 83. 
antipyretic treatment of, 93, 
antiseptic treatment of, 93, 
arthritis in, 86, 1367. 
bacterifiemia in, 2, 79. 

“ carriers,” 1, 79, 91. 
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Tn’boid lever, causal organism of, 78. 
causes of death in, 90. 
complications of, 84-86. 
convalesoenoe after, 82. 
diabetes and, 84. 
diagnosis of, 6, 86-8'8. 
diet in, 92. 

differential diagnosis of, 36, 46, 88-90. 
distribution of, 99. 
elimination of bacilli, 91. 
eliminative treatment of, 91, 
endemic occurrence of, SO. 
haemorrhagic type of, 84. 
immune therapy of, 91, 92. 
immunity after, 4, 79, 91. 
in relation to gall-bladder infection, 
86, 722, 727, 

increased activity of ooliform bacilli 
in, 24. 

incubation period of, 81. 
infection of endocar^um, 923. 
infective hepatitis in, 698. 
intestinal ulceration in, 80. 
mortality rate of, 90. 
nursing of, 90. 
onset of, 81. 
pancreatitis in, 740. 
pathology of, 80, 81. 

IKjritonitis in, 84, 766. 
pregnancy in relation to, 84. 
prognosis in, 84, 86, 90. 
propagation of, 79. 

prophylactic use of vaccines in, 79, 91. 
prophylaxis in, 91, 92. 
pulmonary tuberculosis and, 84. 
rash in, 81. 
relapse in, 82, 83. 
seasonal incidence of, 79. 
sources of infection in, 79, 91. 
special diagnostic methods in, 87, 88. 
special symptoms and complications 
of, 84-86. 
stools in, 81. 

symptoms and course, of 81-84. 
temjieraturo in, 81, 82, 83, 93. 
thrombosis in, 85, 93. 
treatment of, 90-96. 
types of, 83. 

variability of clinical course in, 83. 

Widal test in, 6. 

Zenker’s degeneration of muscle in, 
1373. 

meningitis, 48. 
spine, 86. 

“ Typhoid state,” the, 82, 96. 

Typhus abdomlnalis, 78. 
blasting, 278. 
endemic, 269. 
epidemic, 276. 
exanthematicus, 275. 
fever, louse-horne, 276-280. 
flea, 269, 270. 
icteroides, 176. 
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Typhus mlte» 270. 
murln«, 209. 

Rooky Mountain tick, 273, 274. 

rural or scrub tropical, 271. 

ship, 209. 

slderans, 278. 

tick, 272, 273. 

tropical, 269. 

urban tropical, 269. 

Xig tropical, 269. 

Tyrosin in pancreatic cysts, 743. 
in urine, 1297. 

in aciite necrosis of liver, 697. 
in cirrhosis of liver, 705. 
in erysipelas, 697. 
in leukaemia, 697. 
in small-pox, 697. 
in typhoid fever, 697. 

Uflelinan*s reagent for lactic acid, 568. 
Ulcer, gastric, 586 ; and ftce Gastric and 
duodenal ulcer, 
intestinal, tubercular, 655. 
of fauces, syphilitic, 542, 543. 
of larynx, syphilitic, 1105, 1106. 
of oBsophagus, acute, 652. 
chronic, 663. 
malignant, 555. 
of pharynx, syphilitic, 543. 
regime, 594-596, 
rodent, 1484. 

stercoral, in cancer of colon, 659. 
sublingual, in whooping-cough. 111, 113. 
sypliilitic, 202, 203, 204. 
tropical, 1496. 
tuberculous, of fauces, 544. 

Ulcerating granuloma, 1499. 

Ulceration, in acute intestinal obstruction, 
672. 

in primary sypliilitic sore, 198. 
intestinal, in typhoid, 80, 84. 
of legs in acholuric jaundice, 690. 
phagedenic, in primary syphilis, J06, 202. 
Ulcerations, Duguet’s, 84. 
in American dermal leishmaniasis, 256. 
in scurvy, 452. 
in yaws, 225, 226. 
of larynx, tuberculous, 1106, 1107. 
Ulcerative endocarditis, 918 ,* a7id see 
Endocarditis, septic, 
stomatitis, 526-528. 

Ulcers, amoebic, 262, 263, 708, 712. 
anal, 619. 

character of, in ulcerative colitis, 65 r. 
dysenteric, 116, 117. 
in American dermal leishmaniasis, 256. 
in atriplioism, 393. 
in lymphopathia venereum, 183. 
in ulcerative colitis, 651. 
intestinal, in typhoid, 80. 
necrotic, in tautsugamuchi disease, 271. 
of feet, perforating, in diabetes, 417. 
in tabes, 1647. 


Ulcers of akin, tuberculous, 1460. 

“ Ulnar hand,’* the, 1764. 

nerve, anatomy and physiology of, 
1763. 

lesions of, 1763-1764, 
paralysis of, 1763-1764. 

Ultra-violet radiation in glandular fever, 
287. 

rays in relation to prophylaxis of 
rickets, 443, 444. 

Umbilical abscess in tuberculous peri- 
tonitis, 761. 

infection causing jaundice, 686. 
vein, thrombosed, causing peritonitis, 
753. 

Umbilication of small-pox vesicles, 149, 
154. 

Umbilicus, diphtheritic infection of, 101. 
Uncinaiia stenocephala, 1498. 

Uncinariasis, 320 ; and see Ancylostomiasis. 
Uncinate lesions, hallucinations in, 1629. 
Undulant fever, 128-130. 

Unna’s paste, 1417. 

Uuverricht’s myoclonus, 1087. 

Urmmia, 1321-1328. 

as terminal stage of chronic alcoholism, 

359. 

cause of diaiThtea in, 623. 
in acute nephritis, 1 306. 
in alkalcemia, 407. 
in cholera, 120, 

in chronic nephritis (secondary), 1312. 
in mumps, 166. 
in scarlet fever, 73. 
latent, 1323. 

mental disorders OHsociated with, 1846. 

Urmmic asthma, 1325. 

Urates in urine, 1290. 

Urea as a diuretic, 1314. 
concentration test of renal efficiency, 
1286. 

in blood, in health and diseases, 1286. 
in urine, 1283. 

retention in relation to unemia, 1323, 
1327. 

stibamine in kala-azar, 254. 

-Stibol in kalft-azar, 254. 

Ureteral catheterisation in determining 
kidney efficiency, 1287. 
tenderness in tulxjrculnus kidney, 1337. 
Ureters, lesions of, in sohistomiasia, 309. 
Urethritis in ooliform infections of urinary 
tract, 25, 26. 
in mumps, 165. 

Uric acid in blood in gout, 430, 431. 
in health, 430, 
calculi, 1338, 

crystals in urine, 1296, 1338. 
excretion of, 430, 431, 1284. 
tests for, 434. 

Urinmmla, 1323. 

Urinary antiseptics, 1333. 
culture for diagnosis of typhoid, 87. 
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Urinary secretion, abnormalities of, 1288- 
1297. 

symptoms in schistosomiasis, 310. 

in typhoid, 86, 86. 
tract, B. ooli infections of, 23, 24-26. 
coliform infections of, vaccine treat- 
ment of, 28, 29. 

Uline, acidity of, 1283. 
alcohol in, in alcoholic intoxication, 
365, 367. 

appearances of, in bacilluria, 26, 27, 
1331. 

Bence-Jones protein in, 1383. 
changes in, in pneumonia, 1230. 
characters of normal, 1283-1288. 
crystalline deposits in, 1296, 1297. 
demonstration of tubercle bacilli in, 33. 
drugs wliich alter colour of, 1295. 
examination of, for tubercle bacilli, 33. 
in acidoBinia, 1283. 
in acute necrosis of liver, 697. 
in acute nephritis, 1 305. 
in blackwaior fever, 248, 249. 
in cholera, 120. 

in chronic B. coli infections, 26. 
in chronic nephritis, 1318. 
in cirrhosis of liver, 705. 
in diabetes insipidus, 482. 
mcllitiis, 416. 

in dinitrobonzene poisoning, 385. 
in fdariasis, 317. 
in jaundice, 684, 685. 
in lardaceous disease, 1329. 
in measles, 138. 
in nephrosis, 1302. 
in osteomalacia, 1383. 
in pernicious anremia, 780. 
in pernicious vomiting of pregnancy, 
579, 

in pyelitis, 1331, 1333. 
in rheumatic fever, 290. 
in schistosomiasis, 310. 
in small-pox, 160. 

in apirocha3tosis ictero-hsemorrhagica, 

232. 

in typhoid, 81, 85, 86. 
in typhus, 278. 
in yellow fever, 179. 
incontinence of, in epileptic attack, 1684. 
nitrogenous constituents of, 1282-1285. 
non-nitrogenous constituents of, 1285, 
1286. 

normal amount of secretion of, 1283. 
organised deposits in, 1297. 
pancreatic ferments in, 737. 
phosphates in, 1285. 
pigments of, 1285. 
pneumococci in, 1230. 
reaction of, 1283. 

in relation to calculi, 1344. 
specific gravity of, 1283. 
spirocheetes in, 231. 
streptococci in, 1369. 


Urine, suppression of, in arsphenamine 
poisoning, 374. 
in blackwater fever, 249. 
in cholera, 120. 
in lead poisoning, 
in mercurial poisoning, 375. 
tests for sugar in, 417, 418, 
tubercle bacilli in, 33, 1341. 
typhoid bacilli in, 87. 

Urino-genital tract, schistosoma ova in, 
309, 310. 

Urobilin, 1285. 

Urobilinurla, 685. 
in blackwater fever, 248. 
in cirrhosis of liver, 706. 
in malaria, 241, 243. 
in pernicious anjemia, 780. 
in j^cllow fever, 179. 

Uroohrome, 1286. 

Uroerythrin, 290, 1286. 

Uroselectan B for use in pyelography, 1288. 
Urticaria, acute giant, 1073, 1453. 
setiology of, 1452. 

after arsphenamine preparations, 211. 

anaphylactic, 7. 

auto-toxic, 1462. 

diagnosis of, 1463. 

factitious, 1452. 

forms of, 1462. 

in ascariasis, 323. 

in bacterial food poisoning, 400, 1452. 
in relation to asthma, 1148, 1149. 
in serum sickness, 8, 1447. 
oral sepsis in relation to, 626. 
papular, 1453. 

{dgmentosa, 1453. 
simple, 1452. 
symptoms of, 1452, 1453. 
treatment of, 1454. 

Urticarial drug eruptions, 1447. 
rash from rupture of hydatid cyst, 716, 
1269. 

in dracontiasis, 319. 

Urticarias, the, 1451-1454. 

Uta,256. ^ . 

Uterine displacements in visceroptosis, 
749. 

troubles in relation to rosacea, 1405. 
Uterus, coliform infection of, 27. 

infections of, causing sopticeemia, 12, 
27, 756. 

pituitary gland in relation to, 470. 
Uveo-parotid syndrome, 532, 633. 


Vaccination, contra-indications to, 169. 
immunity to small-pox, 146, 166. 
protection afforded by, 155, 158, lov, 


risks of, 158, 169. 
technique of, 167, 168. 
lymph, 157. 

T.A.B., 88. 

therapy, object of, 157. 
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Vaccines^ autogenous, 10. 
balanced, 1371. 
in arthritis, 1354. 
in chronic arthritis, 1371. 
in ooliform urinary infections, 28, 29. 
in flea typhus, 270. 
in rheumatoid arthritis, 1354. 
in Still's disease, 1366. 
skin eruptions due to, 1448, 
stock, 19. 
typhoid, 66. 

Vaccinia, 157-160. 

Vaginal diphtheria, 101. 

Vagotonlolty in relation to asthma, 1149. 

Vagus, anatomy and physiology of, 1518. 
in relation to heart-control, 848. 
involvement of, in cancer of oesophagus, 
557. 

in cerebellar apoplexy, 1603. 
lesions of the, 1518, 1520. 
role of the, in asthma, 1149. 

Vallelx, the tender points of, 1522. 

Valvular changes in chronic endocarditis, 
925, 926. 

disease in septic endocarditis, 925-945. 
of heart, chronic, 920, 021. 

SBtiology of, 926, 927. 
efiects of, on walls of heart and 
other organs, 917-930. 
syphilis as cause of, 926. 
treatment of, 944, 945. 
of left side of heart, results of, 920-930. 
diseases, chronic forma of, 925, 926. 

proportions and combinations of, 926. 
lesions in relation to myocardium, 851. 

Valvulitis, 914. 

in chronic endocarditis, 925. 

Van den Bergh’s reaction, 685, 686. 

interpretation of, 686. 
test for excess of bile pigment in blood, 
685. 

in pernicious an®mia, 603, 781. 

Van den Burg’s diet in sprue, 640. 

Van Slyke’s method of estimating CO, in 
blood, 406. 

Varicella, 160 ; and see Chicken-pox, 
bullosa, 160. 
gangrenosa, 160, 161, 
haemorrhagica, 162. 

Varicose aneurysm, 1053. 
eczema, 1414. 
ttleer of leg, 1404. 
zone of alarm, 1197. 

Variola, 146 ; aTid see Small-pox. 
ndnor, 150. 

differential diagnosis of, 152. 

Varioloid, 151. 
varicella, 151. 

Vascular reaction of skin to irritants, 1072, 
stasis of lower limbs, chronic, 1404. 

Vasomotor disturbances in Baynand's 
disease, 1076, 1076. 
instability, signs of, 1072. 


Vasomotor neuroses, 1072-1080. 
factors involved in, 1072. 
symptoms after arsphenamine remedies, 
211 . 

after snake-bite, 330. 
in irritable heart, 878. 

Vasovagal attacks, 854, 874, 1666. 

in anxiety states, 1851. 

Vegetables, anri-scorbutio value of, 449, 
460. 

as source of food poisoning, 396. 
table of, in relation to diabetic diet, 426. 
value of, in scurvy, 449. 

Vegetations, valvular, 915, 919, 1059. 

Veldt sore, 1495. 

Venesection in aneurysm, 1050. 
in heart failure, 872, 874. 
in hyperpietic kidney, 1323. 
in hypertension, 996. 
in pneumonia, 1235. 
in polycythaemia, 794. 
in pulmonary hyperasmia, 1161. 
in pulmonary oedema, 1162, 
in uraemia, 1328. 

value of, in reducing blood- pressure, 996 
1069. 

Venoms, snake, 329. 

Venous dilatation in ascites, 764. 

pulsation in aortic incompetence, 933. 
pulse, forms of. 850, 851. 
thrombosis, 1060, 1061. 
in typhoid, fever, 81. 

Ventricles, dilatation of, in hydrocephalus 
1545, 1546, 1547. 
lateral, tapping of, 52. 

Ventricular complex in electro- cardiogram 
1002. 

flbrillation, 861, 903, 904. 

Ventriculin in pellagra, 466. 
Ventriculography in intracranial tumours, 
1544. 

Ver du Cayor, 327. 

Ver macaque, 327. 

Verbigeration, in schizophrenia, 1871. 
Vemlx caseosa, golden, in erythroblastosis 
foe tabs, 788. 

Veronal, addiction to, 1842. 

Verruca flliformis, 1482. 
necrogenioa, 1462. 

of tuberculous origin, 31. 
plana Juvenilis, 1482. 
plantarls, 1482. 
vulgaris, 1482. 

Verruga peruviana, 132. 

Vertebral column, syphilitic disease of, 1634. 
tumours in relation to oorapression of 
cord, 1715, 1723, 1726. 

Vertigo, 1616, 1617. 
in caisson disease, 330. 
in cerebellar lesions, 1602. 
in paroxysmal tachycardia, 892. ^ 

labyrinthine, 1617 ; afid see Mdnier© s 
disease. 
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Vesleal erlses in tabes, 1647. 
tuberculosis, 1337. 

Vesicle, 1398. 

Veslco-coUc fistula in diverticulitis, 661, 
662. 

Vesicular breathing, 1082. 

Vestibular Irritation in sea-sickness, 341. 
lesions, tests for, 1514. 

“ Vi '* antigen, 687. 

Vibrio ol cholera, 118, 119. 

Vlcla satlva, 392. 

Vidal, lichen simplex chronicus of, 1474. 

VQochln, 218. 

Vincent's angina, 637, 538. 

complicating glandular fever, 287. 
contrasted with diphtheria, 104, 638. 
organisms in ulcero - membranous 
stomatitis, 527. 
spirilla in measles, 139. 
in throat, 98, 104. 

Vinegar worm, 316. 

Viper, Russell’s, 332. 

Vlperine venom, 329, 330. 

Virilism, 609-511. 
in acromegaly, 473. 
in Cushing’s syndrome, 476. 

Virulence, bacterial, 2 , 15. 

Virus diseases, 8-10. 

of nervous system, 1567-1588. 

“ Virus en cage," 247. 

" Virus fixe " of rabies, 295. 

Virus of lymphopathio venereum, 184. 
of measles, 136. 
of yellow fever, 177. 
pantropic, 177. 

Viruses, flltrable, 8-10. 
diseases due to, 9, 10, 133-184. 
ultra-microscopic, 8-10. 

Visceral crises of tabes, 1646, 1647. 

Visceroptosis, 746-751. 

ajtiology and pathology of, 746. 
in relation to movable kidney, 1347, 
1348. 

nervous symptoms in, 749. 

Vision, disorders of, in acromegaly, 472. 
in disseminated sclerosis, 1655. 
in hydrocephalus in children, 1649. 
in hypoparathyroidism, 501. 
in lethargic encephalitis, 1580. 
in migraine, 1695. 

Visual word centre, 1611. 

"Visuals " 1613. 

Vital capacity, 1084. 
lowered in emphysema, 1174. 

Vitamin, anti-scorbutic, in relation to 
scurvy, 449, 450, 463. 
deficiency in idiopathic steatorrhoea, 636. 
in relation to arthritis, 1360. 
to chronic alcoholism, 358, 359. 
to calculus formation, 1338. 
to beriberi, 446, 446, 449. 
to osteitis deformans, 1384. 
to pellagra, 448, 463, 464. 


Vitamin, fat-soluble, in relation to rickets, 
443, 444, 456. 
koagulatlon, 685. 

values of foods, 442, 444, 449, 450. 
Vitamin A (axerophtho;), 441-443. 
daily requirement of, 442. 
effects of lack of, 442, 443. 
function of, 442. 
sources of, 441, 442. 
value of foods, 442. 

(aneurin), 446-447. 
daily requirement of, 447, 
deficiency in relation to chronic 
alcoholism, 359. 
estimation of, 446. 
in diphtheritic paralysis, 109, 
in pink disease, 300. 
in relation to beriberi, 446, 447, 459, 
460. 

in treatment of chronic alcoholism, 
360. 

lack of, effects of, 447. 
value of foods, 446 ; aind see 
Aneurin. 

deficiency, effects of, 445, 446, 447. 
sources of, 446. 

B, , in relation to pellagra, 448, 463. 

B) (riboflavin), 448. 

complex, 448, 449. 
complex composition of, 448. 

Bg, sources of, 448. 

B 4 , in maize, 448. 

B« (Adermin), 448. 

B 7 (nicotinic acid), 448. 

C, 449, 460. 

daily requirement of, 450. 
effect of heating on, 449. 
excretion of, 450. 

in relation to blood formation, 774. 

to scurvy, 449, 460, 461. 
in spondyUtis ankylopoietica, 1363. 
sources of, 449, 450. 

D, 443-446. 
action of, 443. 

artificial production of, 443, 444. 
effects of overdosage of, 444. 
in relation to rickets, 443, 444, 
466. 

to teeth, 523. 
in tetany, 502. 

produced by ultra-violet irradiation, 
443, 444. 

relation of ergosterol to, 444. 
sources of, 443. 
standardisation of, 444. 
values of foods, 444. 

Do (calciferol), 444. 

D„ 444. 

E, 446. 

deficiency, effects of, 446. 
in relation to sterility, 445. 
sources of, 445. 
varieties of, 446. 
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vitamin K, 445. 

defectivie absorption of, in jaundioe, 
685. 

in relation to coagulation of blood, 
809, 810. 
sources of, 445. 

K„ 446. 

K„ 445. 

P, 460. 

Vitamins^ 441-450. 

chemical characters of, 441, 442, 445. 
effect of cooking on, 449. 
fat-soluble, 441. 
groups of, 441. 

in pink disease, need for, 300. 
in relation to cceliac disease, 634. 
to dental caries, 623. 
to epidemic dropsy, 461, 462. 
to obesity, 439. 
to sprue, 638, 641. 

in treatment of hemorrhagic scarlet 
fever, 78. 

of idiopathic steatorrhoea, 637. 
international standards for, 442, 446. 
list of, 441. 

Medical Research Council on, 446. 
water-soluble, 441. 

Vitiligo, 1490. 

Vocal cords, abductor paralysis of, 1113. 
cortical centres for movements of, 
1114. 


epithelioma of, 1111. 
in tabes, 1646. 
paralysis of, 1112-1116. 
pressure on, by aortic aneurysm, 1046. 
recurrent paralysis of, 1113. 
fremitus, 1082. 
resonance, 1084. 

Voice, change in, in paralysis agitaiis, 1670. 
in progressive muscular atrophy, 1747. 
conduction, 1084. 

•production, faulty, 1103, 1104, 1108. 
sounds, 1084. 

“Voices,” in schizophrenia, 1870. 
Volhard’s tests of renal efficiency, 1287. 
Vollmer’s patch test of tuberculosis, 1205. 
Voltage in relation to electrical injuries, 343. 
Voluntary movement, disorders impairing, 
1619. 

Volvulus as cause of acute intestinal ob- 
struction, 671, 672. 
complicating megacolon, 668. 

Vomiting, 569-571. 
acidosis in, 407. 
aetiology of, 569-671, 
after use of arsphenamine, 211. 
as cause of alkalosis and uraemia, 1321. 
at onset in pneumonia, 1228. 
hlaek, post-operative, 608. 
central, 569, 670. 
cyclic, 407, 570. 

during sulphonamide therapy, 10. 
faecal, 673. 


Vomiting, hysterical, 570, 578, 
in achalasia of the cardia, 548. 
in acute appendicitis, 577. 
in acute catarrhal gastritis, 582. 
in acute gastritis, 582. 
in acute hepatic necrosis, 696. 
in acute intestinal obstruction, 678. 
in acute myocarditis, 946. 
in acute necrosis of pancreas, 738. 
in acute peritonitis, 754, 756. 
in acute poliomyelitis, 1570. 
in acute suppurative gastritis, 583. 
in Addison^s disease, 605, 571. 
in alcoholic gastritis, 572, 702. 
in anorexia nervosa, 573. 
in anoxaemia, 340. 
in apoplexy, 1601. 
in appendicitis, 677, 681. 
in arsenical poisoning, 371. 
in bacillary dysentery, 116. 
in biliary colic, 730. 
in blackwater fever, 248. 
in botulism, 402. 
in caisson disease, 336. 
in cancer of the oesophagus, 556. 
in cancer of the stomach, 601. 
in cardiac failure, 8,54, 876. 
in cerebellar apoplexy, 1602. 
in cerebral tumour, 670. 
in cerebro-spinal fever, 38, 41, 45. 
in cholecystitis, 725. 
in cholera, 120. 
in chronic alcoholism, 359. 
in chronic duodenal ileus, 608. 
in chronic gastric ulcer, 588. 
in chronic gastritis, 585. 
in cirrhosis of liver, 702. 
in congenital hypertrophy of the pylorus, 
606. 

in coronary occlusion, 992. 
in diphtheria, 99, 100, 102. 
in epidemic diarrhoea of children, 630, 
631. 

in epilepsy, 1685. 
in glanaular fever, 296. 
in heat hyperpyrexia, 349. 
in Henoch's purpura, 816. 
in hotur-glass stomach, 604. 
in hyporparathyrohiism, 499. 
in icterus gravis, 606. 
in intracranial abscess, 1553. 
in intracranial tumour, 670, 1541. 
in lead poisoning, 365. 
in lethargic encephalitis, 1578, 
in malana, 242. 
in M6nidre'fi disease, 670, 1517. 
in migraine, 570, 1695. 
in necrosis of liver, 696. 
in oesophageal and phaiyngeal diver- 
'ticula, 551. 
in oesophamtis, 552. 
in paratyphoid fever, 96. 
in plague, 126. 
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in poat-basio meningitia of infanta, 
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in pregnancy, 570. 
in pyloric obstruction, 605. 
in relapsing fever, 236, 236. 
in renal colic, 570, 
in scarlet fever, 65, 69, 77. 
in sea-siokness, 341, 342, 570. 
in small-pox, 147, 166. 
in spirocbeBtosis ictero-heemorrhagica, 
232. 

in suppurative encephalitis, 1663. 
m suppurative pylephlebitis, 722. 
in tuberculous meningitia, 1660. 
in typhoid, 83. 
in uraamia, 671, 1325. 
in waterbrash, 572. 
in whooping-cough, 111, 112. 
in yellow fever, 178, 179. 
morning, in alcoholics, 369, 672. 
of pregnancy, pernicious, 578. 
post-antesthetic, 571. 
post-operative, causing peptic oesophag- 
itis and ulcer, 562. 
black, 608. 
projectile, 606, 607. 
reflex, 670. 

sickness of Jamaica, 390 ; aud see Ackee 
poisoning, 390. 
toxaemia, 11. 
toxic, 670, 671, 
treatment of, 671. 
von Bechterew*s disease, 1362. 
von Behring on immune sera, 4, 6. 
von Bonsdorfl count in pulmonary tuber- 
culosis, 1196. 

von Eoonomo and lethargic encephalitis, 
1677, 1582. 

von Gierke’s disease, 692. 

von Graele*s sign in Graves’s disease, 487. 

in myasthenia gravis, 1795. 
von Heyden 693 (neostibosan) in kala-azar, 
254. 

von Jaksch’s disease, 792 ; avd see Anaemia 
pseudo-lcukeemica infantum, 
von Recklinghausen, generalised osteo- 
iibrosis of, 498. 

Vulva, granuloma of, in schistosomiasis, 309. 

papillomata of, in rhinosporidiosis, 193. 
Vulva pruritus of, in diabetes, 416, 1403. 
Vulvar diphtheria, 101. 

lesions in lymphopathia venereum, 184 
Vulvitis in typhoid, 86. 

Waller’s capillary electrometer, 999. 

War eonditions in relation to acute bron- 
chitis, 1136. 

in relation to heart, 877. 
in relation to hysteria, 1879, 1881, 
1882, 1884. 

in relation to typhoid, 79. 
predisposing to septic endocarditis, 
918. 


Wftr dlKcm, ulcero-membranoto 
as a, 627. 

mental dismKiers in, J812, 1914 
Warbles in myiasis, 327. 

W»en Tay-Saclis» disease, 1624. 

Wart, post-mortem, d462. 

Warts, 1481-1483. ^ 

gonorrhosal, 1482. 
post-mortem, 31, 1462. 
senile, 1491. 

Wasp sting, anaphykotic symptoms after, 
326. 

Wassermann reaction as guide to treat- 
ment, 221, 222, 223. 
first appearance of positive, 196, 197. 
htemolysis os principle of, 6. 
in cerebro-spinal fluid, 1669. 
in diagnosis of syphilis, 196. 
in glandular fever, 287. 
in syphilis of heart and aorta, 078. 
in syphilis of the nervous system, 
1629. 

in typhus fever, 276. 
in Vincent’s angina, 638. 

Water as vehicle of cholera infection, 119, 
of typhoid infection, 79, 91. 
drinking, contamination of, 362, 393. 
gas, dangers of, 379. 
lead contamination of, 362, 366, 394. . 
supply in relation to goitre and cretinism, 
496, 496. 

Waterbrash, 571, 672. 
Waterhouse-Friderichsen syndrome, 508. 
Water-pock, 160. 

Watsonius watsonl, 305. 

Waxy disease of arteries, 1040. 

kidney, 1040, 1328. 

Weber’s compass test, 1528. 
syndrome, 1507, 1631. 
tost for nerve deafness, 1616. 

Weed-killer, arsenical, 371. 

Weigl’s anti-typhus vaccine, 280. 

Weil’s disease, 231 ; and see Spiroohastosis 
icterohsemorrbagica. 

Weil Felix reaction, 268, 269, 270, 276. 
Weil strain of leptospira, 230. 
Werdnig-Hoflmann disease, 1756. 

Werlhof’s disease, 813. 

Wernleke’s encephalitis hsemorrhagica 
superior acuta, 1507. 
hemlanopic pupil phenomenon, 1508, 
1629. 

** Wet brain,” 366. 

Weyl’s test for creatinin, 1284. 

Wheal, 1072, 1398. 

Wheat-germ oil in treatment of habitual 
abortion, 446. 

Whip-cord artery, 1036, 1066. 

-worm, the, 323. 

White nervous matter prone to suffer in 
caisson disease, 333, 336, 
White-spot disease, 1476. 

Whitfleld’s ointment for ringworm, 1438. 
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Wkitlow, 1730. 
diphtk^iict 101. 
syphditio* 198. 

Whi&OWs in syringomyelia, 1401, 1730. 
Whooping-cough^ 109*115. 

Widal test, 6, 87. 

wmiji, ihe circle of, 1592. 

in relation to aneurysm, 1588. 

Wiuokel’s disease, 792. 

Winged scapula,’* 1520, 1758. 
Winteihottom’s sign in African trypanoso- 
miasis, 258. 

Wirsung’s duet in relation to chronic pan- 
creatitis, 740. 

WohUaftla magnifica, 326. 

Wolilez, maladie de, 1159, 1232. 

Wolff’s bottles for use after pleural effusion, 
1254. 

Wolves, rabid, and rabies, 1585. 

Wood’s glass for diagnosis of ringworm, 
1434. 

Wool-sorter’s disease, 57 ; and see 

Anthrax. 

Word-blindness, in lesions of occipital 
lobe, 1529. 

in lesions of temporal lobe, 1530. 
pure, 1610, 1612. 

Word-deafness, 1611, 1612, 1613. 

in lesions of temporal lobe, 1530. 
Wounds, difjhtherla of, 101. 
in relation to septiceemia, 12. 
scarlet fever after, 70. 

Wrist-drop in beriberi, 461. 

in lead palsy, 365, 1789. 

Writer’s cramp, 1696, 1697. 

Writing, executive areas for, 1591. 
Wuohereria bancrofti, 316. 

Xanthin in urine, 1284. 

Xanthochromia (of cercbro-spinal fluid), 
1567, 1720. 

Xanthoma, 684, 834, 1468. 
diabeffcorum, 1468. 
planum, 1468. 
tuberosum, 1468. 

Xanthomata in Hand-Schflller-Christian’s 
disease, 483. 

Xanthomatosis of skin, 834. 

Xanthopsia, 685. 

Xenopsylla oheopis, the rat-fle.a of plague 
and typhus, 125, 269. 

Xeroderma, 1398. 
pigmentosa, 1401. 

Xerophthalmia, carotene in relat'on to, 
442. 

in idiopathic steatorrbcea, 635. 
in vitamin deficiency, 442. 

Xerosis bacillus, 97. 

Xerostomia, 529, 530. 

X-ray appearance in cancer of stomach, 
601. 

in gout, 434, 435. 
derma^tls, 1411. 


X-ray diagnosis of cancer of oplon, 659. 
of chronic ’gastric ulcer, 589. 
of diverticulitis, 661. 
of enlarged mediastinal glands, 1279, 
1281. 

of hour-glass stomach, 604. 
of intestinal stricture, 651, 
of intracranial tumours, 1544. 
of pleurisy with effusion, 1252. 
of pulmonary tuberculosis, 1204. 
of renal calculi, 1343. 
of visceroptosis, 748. 
examination, importance of, in thoracic 
aneurysm, 1049. 

of intestinal functions, 613, 614, 620. 
treatment, of acne vulgaris, 1431. 
of actinomycosis, 188. 
of agranulocytosis, 801. 
of anemias, 822. 
of blastomycosis, 191. 
of chronic myeloid louksemia, 804, 805. 
of eczema, 1417. 
of erysipelas, 21. 

of essential thrombocyioj)enia, 815. 
of Graves’s disease, 491. 
of Heerfordt’s disease, 633. 
of Hodgkin’s disease, 843. 
of leukaemia, 806, 806, 809. 
of lymphosarcoma, 844. 
of osteo-arthritis, 1361- 
of polycythtemia, 794. 
of pnuitus, 1404. 
of ringworm of scalp, 1435, 
of splenic anaemia, 832. 
of spondylitis, 1364, 1366. 
of syringomyelia, 1733. 

X-rays in diagnosis of tuberculosis, 1206. 
uses of, in industry, 351. 

Yatren in amoebic dysentery, 265. 
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